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S c i e n t f  f i e  A c t i v i t i e s :  A Regional  
Breakdown f o r  N a t u r a l  S c i e n c e s ,  
1973-74, Department of  A g r i c u l t u r e  

- F e d e r a l  I n t r a m u r a l  E x p e n d i t u r e s  on 
S c i e n t i f i c  A c t f v i t i e s :  A Regional  
Breakdown f o r  N a t u r a l  S c i e n c e s ,  
1972-73, Department of A g r i c u l t u r e  
(Mar t t imes  D i s a g g r e g a t e d )  
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- F e d e r a l  Pntramur a$  E x p e n d i t u r e s  on  
S c i e n t i f i c  A c t i v i t i e s :  A Reg iona l  
Breakdown f o r  N a t u r a l  S c i e n c e ,  
1973-74, Depar tment  of Energy,  Mines 
and Resources  

- F e d e r a l  In t ra tnur  a %  E x p e n d i t u r e s  on  
S c i e n t i f i c  A c t i v i t i e s :  A Reg iona l  
Breakdown f o r  N a t u r a l  S c i e n c e ,  
1972-73, Depar tment  of  Energy,  Plines 
and Resources  (Mar i t imes  
D i s a g g r e g a t e d )  

- F e d e r a l  I n t r a m u r a l  E x p e n d i t u r e s  on 
S c i e n t i f i c  A c t i v i t i e s :  A Reg iona l  
Breakdown f o r Na t u r  aP S c i e n c e ,  
1973-74, Depar tment  of Environment 

- Federal .  I n t r a m u r a l  E x p e n d i t u r e s  s n  
S c i e n t i f i c  A c % i v i t i e s :  A Reg iona l  
B r eakd o m  f o r  Na tu r  a l  S c i e n c e ,  
1972-$3, Department of  Environment 
(Mar i t imes  D i a g g r e g a t e d )  

- F e d e r a l  I n t r a m u r a l  E x p e n d i t u r e s  on 
S c i e n t i f i c  A c t b v i t i e s :  A P,egional 
Breakdown f o r  Natural .  S c i e n c e s ,  
1973-74, Department s f  N a t i o n a l  
Defence  

- F e d e r a l  I n t r a m u r a l  E x p e n d i t u r e s  on 
S c i e n t i f i c  A c t i v i t i e s : A Reg iona l  
Breakdown f o r  N a t u r a l  S c i e n c e s ,  
1972-73, Department of  N a t i o n a l  
Defence  ( M a r i t i m e s  D i s a g g r e g a t e d )  

F i g u r e  A.15 - R e g i o n a l  P e r  C a p i t a  E x p e n d i t u r e s  on  
S c i e n t i f i c  A c t i v i t i e s  by  t h e  F e d e r a l  
Government, 1973-74 ( I n t r a m u r a l  and 
Admin. Ex t ramura l )  

- Regiona l  Pe r  C a p i t a  E x p e n d i t u r e s  on  
S c i e n t i f i c  A c t i v i t i e s  by t h e  F e d e r a l  
Government, 1972-73, ( I n t r a m u r a l  and 
Admin . Ext ramura l )  (Mar itirnes 
D i s a g g r e g a t e d )  



Foreword 
T h i s  s t u d y  was c a r r i e d  o u t  d u r i n g  1994 w i t h  t h e  
s u p p o r t  and gu idance  06 a S c i e n c e  C o u n c i l  Committee 
c h a i r e d  by D r ,  Wrvyn  F r a n k l i n . &  The r e s u l t s  of 
t h i s  s t u d y  were t h e  p r i n c i p a l  s o u r c e  of i n f o r m a t i o n  
f o r  S c i e n c e  Counc i l  Repor t  No, 24, 

One s f  t h e  c e n t r a l  problems of Canadian  
i n n o v a t i o n  i s  t h e  i n a d e q u a t e  l i n k a g e  be tween t h e  
marke t  p l a c e  and much of  t h e  r e s e a r c h  conducted  i n  
t h i s  c o u n t r y -  T h i s  s t u d y  d e a l s  m a i n l y  w i t h  one  
e l emen t  of t h a t  problem, i e ,  t h e  t r a n s f e r  of 
t echno logy  from f e d e r a l  l a b o r a t o r i e s  t o  t h e  
secondary  nanuf a c  t u r i n g  i n d u s t r y ,  The impor tance  
of t h i s  e l emen t  a r i s e s  f r o n  t h e  h i g h  p r o p o r t i o n  s f  
t h e  Canadian  R D e f f o r t  t h a t  t a k e s  p l a c e  i n  
f e d e r a l  l a b o r a t o r i e s -  

In o u r  e a r l i e r  Repor t  No. 15, I n n o v a t i o n  i n  a 
Cold  C l ima te :  The Dilemma of  canaxcan  l fanufac tur -
i n g ,  t h e  S c i e n c e  Counc i l  s t r e s s e d  t h e  need f o r  more 
i n n o v a t i o n  and drew a t t e n t i o n  t o  nawy of t h e  
impediments.  Today, t h e  i s  much c o l d e r  
a n d ,  a t  a  t ime  when i n d u s t r i a l  i n n o v a t i v e  e f f o r t  i s  
low, t h e  need f o r  e f f e c t i v e  t r a n s f e r  s f  t echno logy  
a l r e a d y  a v a i l a b b e  i n  f e d e r a l  l a b o r a t o r i e s  i s  
c o r r e s p o n d i n g l y  g r e a t e r ,  

It h a s  been  c o n v e n t i o n a l  wisdom t o  a s c r i b e  t h e  
weakness s f  t h e  t e c h n o l o g y  t r a n s f e r  p r o c e s s  t o  t h e  
low i n t e r e s t  and u n d e r s t a n d i n g ,  w i t h i n  government 
l a b o r a t o r i e s ,  of  i n d u s t r y l s  n e e d s  and d i f f i c u l t i e s ,  
I n d e e d ,  t h e  c e n t r a l  t h r u s t  of i n d u s t r i a l  c r i t i c i s m  
b e a r s  upon t h e  l a c k  s f  u n d e r s t a n d i n g ,  among f e d e r a l  
s c i e n t i f  Pc p e r s o n n e l ,  of  t h e  marke t  p r e s s u r e s  t o  
which a l l  i n n o v a t i v e  e f f o r t  i s  s u b j e c t e d ,  Ihch  of 
t h i s  c r i t i c i s m  i s  v a l i d ,  and ma jo r  changes  w i l l  
need t o  b e  made i n  b o t h  p o l i c y  and p r o c e d u r a l  a r e a s  
i n  o r d e r  t o  move t e c h n o l o g y  more r a p i d l y  and 
e f f i c i e n t l y  from t h e  l a b o r a t o r i e s  t o  t h e  market  
p l a c e .  

PP* The members of t h e  Government L a b o r a t o r i e s  and 
Technology T r a n s f e r  Committee a r e  D r ,  L - A - Cox, 
M s ,  S.0- Feds ruk ,  1k, LO Hynes ( u n t i l  h i s  un t ime ly  
d e a t h  i n  F e b r u a r y  P 9 4 % ) ,  Dr, S L ,  LtHeureux,  
D r .  W-G.  S c h n e i d e r ,  and % I r a J - J - Shepherd-



Y e t ,  a s  t h e  s t u d y  i n d i c a t e s ,  t h e  major  
weakness i n  t h e  t echno logy  t r a n s f e r  p r o c e s s  may l i e  
i n  t h e  pover ty  of i n d u s t r i a l  a t t i t u d e s  t o  t h e  
government r e s e a r c h  i n s t i t u t i o n s :  t h e  f a i l u r e  to 
f u l l y  a p p r e c i a t e  t h e  m i s s i o n  of t h e  l a b o r a t o r i e s ;  
t h e  absence  of p e r s i s t e n t  a s s o c i a t i o n  w i t h  t h e  
f e d e r a l  government r e s e a r c h  community; and i n  
g e n e r a l ,  t h e  low Bevel of demand p u l l  by i n d u s t r y  
on government r e s e a r c h .  ALB t h e s e  f a c t o r s  g i v e  
ev idence  of i n d u s t r i a l  weakness i n  t h e  e x p l o i t a t i o n  
of f e d e r a l  government r e s e a r c h  e f f o r t s ,  This 
i n d u s t r i a l  d e f i c i e n c y  i s  a t  once  a p roduc t  of a 
"branch p l a n t e s  s t r u c t u r e  and s f  n e g a t i v e  management 
a t t i t u d e s .  

It is  e s s e n t i a l  t h a t  t h e  d e f i c i e n c i e s  i n  b o t h  
s e c t o r s  be  c o r r e c t e d ,  Canada canno t  a f foxd  t h e  
consequences  s f  s e c t o r a l  p o l a r  i s a t f o n  and of 
f r a g m e n t a t i o n  of i t s  r e s e a r c h  and development 
e f f o r t .  The accent- must h e  on a c t i o n ,  n o t  on a 
c o n t i n u i n g  d e b a t e  of t h e s e  problems, 

A s  with  a l l  background s t u d i e s  pub l i shed  by 
t h e  S c i e n c e  Counci l ,  t h i s  s t u d y  r e p r e s e n t s  t h e  
v iews of t h e  a u t h o r s  and n o t  n e c e s s a r i l y  t h o s e  of 
t h e  Counc i l .  

J. J ,  Shepherd 
Execu t ive  D i r e c t o r  
S c i e n c e  Counci l  of Canada 



T h i s  s t u d y  r e p r e s e n t s  t h e  combined e f f o r t s  of a 
number of people .  M r .  Leo Der ikx ,  on secondwent 
from t he  Department of t h e  Envirswment, c o n t r i b u t e d  
a g r e a t  d e a l  t o  t h e  i n d u s t r i a l  a s p e c t s  of t h e  
s t u d y .  In h i s  i n t e r v i e w s  w i t h  manufac tu r ing  f i r m s  
he  was a s s i s t e d  by M r .  James Dubroy (now w i t h  t h e  
Department s f  Supply and S e r v i c e s ) .  Both M s .  
P h y l l i s  Co%v%n and M r .  Michael  K e l l y ,  working as 
r e s e a r c h  a s s i s t a n t s ,  s p e n t  long h o u r s  helpbng to 
put t h e  mass of m a t e r i a l  i n t o  a r e a d e a b l e  
framework. The a u t h o r s  wouBd especially l i k e  t o  
t h a n k  DP, Mervyn F r a n k l i n ,  Dean of S c i e n c e ,  
U n i v e r s i t y  o f  New Brunswiek, who a s  Chairman of t h e  
Committee on Government L a b o r a t o r i e s  and Technology 
T r a n s f e r  c o n t r i b u t e d  en thus iasm,  i d e a s  and 
i n s i g h t s .  



ground to the Study 




1. 
S c i e n t i f i c  A c t i v i t i e s  
T h i s  opening c h a p t e r  c o n t a i n s  a  r ev iew of some of 
t h e  e v e n t s  which have he lped  shape t h e  n a t u r e  and 
scope s f  c u r r e n t  d i s c u s s i o n s  su r round ing  f e d e r a l  
government a c t f v i t ies i n  t h e  s c i e n c e s ,  The r e a d e r  
shou ld  keep i n  mind t h a t  a r ev iew c h a p t e r  such a s  
t h i s  must repeat .  some s f  t h e  e a r l i e r  c o n t r o v e r s i e s  
and t h e  s t a t i s t i c a l  d e t a i l  a s s o c i a t e d  w i t h  them, 
Although we h e s i t a t e  t o  r e - s t a t e  some of t h e  
e a r l i e r  d i s c u s s i o n s  which, w i t h  h i n d s i g h t ,  caw be 
d i smissed  a s  t h e  c o n v e n t i o n a l  wisdom of t h e  day,  we 
do t h i n k  t h e y  shou ld  be  b r i e f l y  examined so  t h a t  
t h e  r e a d e r  may b e  made aware s f  t h e  k i n d s  of 
d i s c u s s i o n s  which have c h a r a c t e r i z e d  Canadian 
s c i e n c e  p o l i c y  i n  t h e  p a s t  decade .  

Over t h e  y e a r s  much t h a t  h a s  been m i t t e n  
about  what government l a b o r a t o r i e s  shou ld  be  doing 
and how w e l l  t hey  shou ld  be performing i n  one a r e a  
o r  a n o t h e r  is,  we  f e e l ,  n o t  based on t h e  h i s t o r i c a l  
c o n d i t i o n s  w i t h i n  which each l a b o ~ a t o r y  was e s t a b -
l i s h e d ;  r a t h e r ,  i t  a p p e a r s  t h a t  t h o s e  who a s s e r t  
t h a t  l a b o r a t o r i e s  shou ld  be doing more o r  less of 
any a c t i v i t y  have a h i g h l y  s i m p l i f i e d  model of t h e  
government s c i e n t i f i c  e s t a b l i s h m e n t  t h a t  does  n o t  
correspond t o  r e a l i t y .  

This r e p o r t  i s  main ly  d i r e c t e d  a t  t h e  i n t r a -
mural  s c i e n t i f i c  a c t i v i  t ies  of t h e  f e d e r a l  govern-
ment. A s  one way of  measur ing t h e  performance of 
f e d e r a l  government l a b o r a t o r i e s  and e s t a b l i s h m e n t s  
we have chosen t o  examine t h e  e f f e c t i v e n e s s  of 
t echno logy  t r a n s f e r  t o  t h e  manufac tu r ing  s e c t o r .  A 
number of a r e a s  a r e  not  examined i n  t h i s  r e p o r t :  
t h e  p r o v i n c i a l  r e s e a r c h  c o u n c i l s ,  u n i v e r s i t i e s  and 
a r e a s  s f  i n d u s t r y  o t h e r  thaw manufac tu r ing .  To have 
inc luded  t h e s e  would have wade t h i s  somewhat bu lky  
r e p o r t  even more l e n g t h y ,  

Of immediate i n t e r e s t  is  why and how f e d e r a l  
government l a b o r a t o r i e s  came i n t o  e x i s t e n c e  i n  
Canada. t h y  were they  c o n s i d e r e d  impor tan t?  Under 
what c o n d i t i o n s  d i d  governments of t h e  day c o n s i d e r  
t h e  c a s e  f o r  government e x p e n d i t u r e  on s c i e n t i f i c  
a c t i v i t i e s ?  



I n  g e n e r a l ,  government expendf t u r e s  can  b e  
ju s t i  f  i e d  whenever t h e y  p r o v i d e  a p u b l t c  good. 
P u b l i e  goods are u s u a l l y  commodities o r  s e r v i c e s  
t h a t  everyone wants b u t  which t h e  p r i v a t e  s e c t o r  i s  
unab le  t o  supply .  The commonly c i t e d  example used 
i n  economics i s  t h e  p r o v i s i o n  of a l i g h t h o u s e  t o  
warn s h i p s  of dangerous  w a t e r s .  A p r i v a t e  f i r m  
would n o t  e r e c t  such a l i g h t h o u s e  s i n c e  i t  cou ld  
n o t  e x t r a c t  a payment from t h e  u s e r s .  An o l d  
s a y i n g  i s  t h a t  "...government shou ld  do f o r  t h e  
peop le  what weeds t o  be  done,  b u t  which t h e y  
c a n n o t ,  by i n d i v i d u a l  e f f o r t ,  do a t  a l l ,  o r  do so  
w e l l ,  by themselves." 

It i s  i n  t h i s  c o n t e x t  t h a t  government expen-
d i t u r e s  f o r  s c i e n t i f i c  a c t i v i t i e s  i n  a wide range  
of a r e a s  have been pe rce ived  t o  b e  n e c e s s a r y  and 
d e s i r a b l e .  The i n d i v i d u a l  farmer  canno t  a f f o r d  t o  
conduet  r e s e a r c h  on new v a r i e t i e s  of c r o p s ,  hence 
government can and must conduct  such r e s e a r c h  and 
make t h e  r e s u l t s  known t o  f a r m e r s ;  s o c i e t y  a s  a 
whole w i l l  b e n e f i t .  O ther  a r e a s  where government 
e x p e n d i t u r e s  have long  been accep ted  a r e  n a t i o n a l  
d e f e n c e ,  t h e  p o s t a l  sys tem,  r o a d s ,  waterways,  e t c .  
Slowly b u t  s u r e l y  t h e  r o l e  of government h a s  ex-
panded and t h e  d i v i d i n g  l i n e  between what can  o n l y  
b e  done by government and what t o  b e  done by 
government h a s  become b l u r r e d .  The expanded r o l e  of 
government i n  s o c i a l  w e l f a r e ,  ma in tenance  of t h e  
economy, i n t e r n a t i o n a l  m a t t e r s ,  and e l s e w h e r e  h a s  
s p i l l e d  a v e r  i n t o  t h e  a r e a  of s c i e n t i f i c  a c t i v i -
ties. 

The e a r l i e s t  v e n t u r e s  by government i n  t h e  
s c i e n t i f i c  a r e a  were t o  p r o v i d e  p u b l i c  goods. A s  
t h e  n o t i o n  of t h e  p u b l i c  good expanded t o  i n c l u d e  
t h e  s t a t e  of t h e  n a t i o n ' s  economy, t h e  government 
w a s  drawn i n t o  p r o v i d i n g  s u p p o r t  f o r  i n d u s t r i a l  
a c t  i v i t f e s .  Sc ience  and t echno logy  have become an 
impor tan t  p a r t  of t h e  growth and main tenance  of an  
i n d u s t r i a l  s tate .  Techno log ica l  change,  dependent  
on s p e c i a l i z e d  e d u c a t i o n ,  h a s  been  c i t e d  as provid-
i n g  up t o  7% p e r  c e n t  of t h e  i n c r e a s e  i n  g r o s s  
n a t i o n a l  p roduc t .  

Although b o t h  s c i e n c e  and t echno logy  have been 
w i t h  mankind f o r  a v e r y  l o n g  t i m e  i t  Ps o n l y  w i t h i n  
t h e  las t  few hundred y e a r s  t h a t  s c i e n c e  h a s  p layed 
a s i g n i f i c a n t  r o l e  i n  t h e  development of teehnol-
ogy. I n  t h e  e a r l i e s t  days  t e c h n o l o g i c a l  development 
i n f  luenced s c i e n t i f i c  u n d e r s t a n d i n g  b u t  a s  s c i e n -
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t i f i c  i n f o r m a t i o n  accumulated and t h e  s t u d y  of 
s c i e n c e  was sys temat ized  and ex tended ,  a g r a d u a l  
s h i % t  occur red  and s c i e n c e  began t o  be  u t i l i z e d  f o r  
t h e  development of technology.  The p r e s e n t  power 
0% techno logy  i s  e v i d e n t  i n  t h e  number of r e s e a r c h  
e s t a b l i s h m e n t s  m a i n t a i n e d  by major  c o r p o r a t i o n s .  
T h i s  h a r n e s s i n g  of t echno logy  t o  c r e a t e  new pro-
d u c t s  and p r o d u c t i o n  t e c h n i q u e s  h a s  o n l y  occur red  
d u r i n g  t h e  p a s t  158  y e a r s .  It was not u n t i l  about  
1850 t h a t  t h e  p r a c t i c a l  a p p l i c a t i o n  of s c i e n c e  made 
i t s e l f  f e l t ;  indeed t h e  o rganfzed  r e s e a r c h  l a b s r -
a t o r y  as p a r t  of i n d u s t r y  i s  o n l y  about  75 y e a r s  
o l d .  The r e l a t i v e  newness of t echno logy  a s  a 
% a c t o r  i n  p r o d u c t i o n  i s  undoubtedly  a  cause  sf t h e  
concern  w i t h  which i t  i s  regarded .  

C u r r e n t l y  t h e  r o l e  of r e s e a r c h ,  development,  
i n n o v a t i o n  and t h e i r  re1a t i o n s h i p  t o  g r o s s  n a t i o n a l  
p roduc t  is  in q u e s t i o n .  Some writers a r g u e  t h a t  
R & D w f l l  l e a d  t o  economic growth w h i l e  o t h e r s  
s t a t e  f l a t l y  t h a t  no such r e l a t i o n s h i p  e x i s t s ,  
N.H. Li thwick  n o t e s  t h a t  " t h e  evfdence  l e n d s  n s  
s u p p o r t  whatever tcj t h e  p roponen t s  of  R h D as a 
s o u r c e  of growtheD,, 

I n  t h e  ha lcyon  days  of t h e  1950s a v e r y  
s i m p l i s t i c  model of t h e  r e l a t i o n s h i p  of W & D t o  
economic growth was h e l d  a lmost  as an  a r t t c l e  of 
f a i t h  by many wm%tersin t h e  f i e l d  s f  i n d u s t r i a l  
r e s e a r c h  p o l i c y .  The t y p e  of i n t e r a c t i o n  t h a t  was 
s e e n  i s  a s  f o l l o w s :  

TECHNICAL 
PRODUCTS, 

PROCESSES, 
MENT WORK 

However, t h e  l i n k  between R 6 D and economic growth 
was g r a d u a l l y  p e r c e i v e d  t o  b e  much more complex. 
More and more f a c t o r s  were s e e n  to b e  of import-
ance:  i n n o v a t i o n ,  m a r k e t i n g ,  s i z e  of t h e  domest ic  
marke t ,  e t c .  None t h e  less, t h e  b e l i e f  t h a t  tech-
n o l o g i c a l  innova t  i o n  is  somehow r e l a t e d  t o  economic 
growth p e r s i s t s ,  a l t h o u g h  t h o s e  e x p r e s s i n g  t h i s  
b e l i e f  d e c l a r e  t h a t  i t  is n o t  known e x a c t l y  how t h e  
e n t i r e  mechanism works, But t h a t  it does  somehow 
work i s  h e l d  ts be beyond doub t .  



The Repor t  of t h e  S e n a t e  S p e c i a l  Committee on 
S c i e n c e  P o l i c y  ( t h e  "~amontagfse Repor tsf )  c i t e s  
s t u d i e s  by b o t h  t h e  Economic Counci l  and t h e  
S c i e n c e  Counci l  which s u b s t a n t i a t e  t h i s  v iew,  and 
conc ludes :  

"Thus, t e c h n o l o g i c a l  i n n o v a t i o n  i s  recog-
n ized  a s  a n  impor tan t  d e t e r m i n a n t  of ecowsm-
i c  growth - and indeed t h e  h o l e  h i s t o r y  of 
t h e  growth s f  i n d u s t r i a l i z e d  n a t i o n s  shows 
t h i s  - and t h e r e  i s  a s t r o n g  consensus  t h a t  
t h e  low i n n o v a t i v e  c a p a c i t y  of Canadian 
i n d u s t r y  must b e  r a d i c a l l y  improved i f  
Canadass economy i s  t o  grow a t  t h e  d e s i r e d  
r a t e  and i f  l e s s  r e l i a n c e  i s  t o  be  p laced  on 
e x p o r t s  of raw m a t e r i a l s  gnd pr imary 
p r o d u c t s  t o  a c h i e v e  t h a t  goal ."  

For  t h e  purposes  of t h i s  r e p o r t  i t  i s  assumed 
t h a t  t h e  f i n a l  word h a s  no t  y e t  been w r i t t e n  on t h e  
r e l a t i o n s h i p  between R & D, i n n o v a t i o n ,  t e c h n o l o g t -
c a l  change and changes i n  g r o s s  n a t i o n a l  p r o d u c t ,  
The f a c t  i s  t h a t  government d o e s  spend over  $688 
m i l l i o n  per  yea r  on in-house s c f  e n t i f  i c  a c t i v i t i e s  
(1974-1995) and about $335 m i l l i o n  pe1 yea r  f s z  
s c i e n t i f i c  a c t i v i t i e s  i n  i n d u s t r y ,  u n i v e r s i t i e s  and 
non-prof i t  i n s t i t u t i o n s .  The i n t e n t  s f  t h i s  r e p o r t  
i s  t o  examine how and why t h e  l a b o r a t o r i e s  do h a t  
t h e y  do and,  f u r t h e r  > o r e ,  t o  examine t h e  d e g r e e  t o  
which l a b o r a t o r i e s  of t h e  f e d e r a l  government a r e  of 
u s e  t o  t h e  goods-producing s e c t o r  i n  Canada, 

The main v e h i c l e s  f s r  i n t r a m u r a l  f e d e r a l  gov-
ernment s c i e n c e  a c t i v i t i e s  a r e  t h e  s c i e n t i f i c  
e s t a b l i s h m e n t s  a t t a c h e d  t o  p a r t i c u l a r  f e d e r a l  
depar tments .  C e r t a i n  C r o m  c o r p o r a t i o n s  a l s o  p l a y  a 
c e n t r a l  r o l e  i n  Canadian r e s e a r c h  a c t i v i t y ,  t h e  two 
most prominent i n  t h e  s c i e n t i f i c  a r e a  be ing  Atomic 
Energy s f  Canada L imi ted ,  and t h e  N a t i o n a l  Research 
Counc i l .  However, i n  t h i s  r e p o r t  t h e r e  a r e  o n l y  a 
few a r e a s  where t h e  distinction between f e d e r a l  
depar tments  and C r o m  C o r p o r a t i o n s  h a s  i m p l i c a t i o n s  
f s r  t h e  f i n d i n g s  and a n a l y s i s  p r e s e n t e d .  Conse-
q u e n t l y  t h e  d i s c u s s i o n  e x c e p t  where s p e c i f i c a l l y  
n o t e d ,  r e f e r s  t o  a l l  f e d e r a l  s c i e n t i f i c  e s t a b l i s h -
ments.  

W e  have chosen t o  examine t h e  f e d e r a l  sc f -
e n t i f i c  e s t a b l i s h m e n t s  a s  a h o l e  r a t h e r  t h a n  
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C h a ~ t e rH I ,  The S c i e n t i f i c  A c t i v i t i e s  of t h e  
F e d e r a l  Government: 

A c t i v i t i e s  

1. I n t r o d u c t i o n :  Some D e f i n i t i o n s  
Conveying an o v e r a l l  impress ion  s f  t h e  s p a t i a l  
d i s t r i b u t i o n ,  s i z e  and a c t i v i t i e s  of a l l  f e d e r a l  
in-house r e s e a r c h  e s t a b l i s h m e n t s  i s  a  fo rmidab le  
t a s k .  'This i s  because  of t h e  v a r i e t y  and complexi ty  
of t h e  f e d e r a l  r e s e a r c h  e s t a b l i s h m e n t s ;  t h e r e  a r e  
no s imple  n a t u r a l  c a t e g o r i e s  o r  o r d e r i n g  methods 
which app ly  t o  t h e  f e d e r a l  r e s e a r c h  e f f o r t , .  and a s  
w e  s h a l l  see i n  Chapter  111, no s i n g l e  concep tua l  
model is  a p p l i c a b l e  t o  t h e  e n t i r e  system. Y e t  
t h e r e  a r e  t h r e a d s  of o r g a n i z a t i o n  and o r d e r  running 
through t h e  f e d e r a l  r e s e a r c h  system: t h e  f i r s t  of 
t h e s e  is ,  of c o u r s e ,  t h e  o r d e r  imposed by depar t -
mental  and i n s t i t u t i o n a l  o r g a n i z a t i o n .  

It h a s  been  argued by Simon Reisman, former 
s e c r e t a r y  t o  t h e  Tfeasury  Board, b e f o r e  t h e  
kamontagne Csrnmf s s i o n  t h a t  f e d e r a l  government 
r e s e a r c h  e s t a b l i s h m e n t s  cannot  b e  i s o l a t e d  from 
t h e l r  depar tmenta l  s f  f i l i a t i o n  f o r  purposes  of 
a n a l y s i s  o r  budget  fo rmat ion .  T h i s  v iew is j u s t -
i f i e d ,  s i n c e  most r e s e a r c h  e s t a b l i s h m e n t s  d e r i v e  
t h e i r  g o a l s  and f u n c t i o n s  d i r e c t l y  from t h e i r  
p a r e n t  depar tments ;  t h e  r e s e a r c h  e s t a b l i s h m e n t  i s  
seen  l a r g e l y  a s  one way t o  meet t h e  mandate of t h e  
depar tment ,  As w i l l  be  seen  i n  t h e  nex t  c h a p t e r  
t h e r e  i s  much t o  b e  s a i d  f o r  t h i s  p o i n t  of view. 

Although one c e r t a i n l y  cannot  i g n o r e  depar t -
menta l  mandates i n  speaking of government labora-
t o r i e s ,  one of t h e  b a s f c  assumptions  of t h i s  s t u d y  
i s  t h a t  t h e  government r e s e a r c h  e f f o r t  can b e  
s e p a r a t e d  from i t s  d e p a r t m e n t a l  base  and i n  some 
s e n s e  ana lysed  as a s e l f - c o n t a i n e d  u n i t .  There  are 
c e r t a i n  advan tages  to t h i s  assumption,  one  of them 
be ing  t h a t  i t  a l lows  an a g g r e g a t e  p i c t u r e  of t h e  
f e d e r a l  r e s e a r c h  e f f o r t  t o  b e  assembled i n  o r d e r  t o  
t r a c e  t h e  e x p e n d i t u r e  t r e n d s  and t h e  growth and 
d e c l i n e  of r e s e a r c h  a r e a s  w i t h i n  t h e  f e d e r a l  gov-
ernment;  a n o t h e r  i s  t h a t  by t a k i n g  t h e  f e d e r a l  
r e s e a r c h  e f f o r t  t o  b e  c e n t r a l  t o  t h e  p r e s e n t  s t u d y ,  
a l l  t h e  c o n n e c t i o n s  t h e  r e s e a r c h  e s t a b l i s h m e n t  h a s  
w i t h  i n d u s t r y ,  u n i v e r s i t i e s ,  p r o v i n c i a l  govern-
ments,  and o t h e r  government depar tments  ( o r  
a g e n c i e s ) ,  a s  w e l l  a s  w i t h i n  i t s  p a r e n t  depar tment ,  
come i n t o  focus .  



Departmental  a f f i l i a t i o n  i s  impor tan t  and i s  
kep t  i n  mind a t  a l l  t imes  i n  t h i s  r e p o r t .  Of 
c o u r s e ,  n o t  a l l  government r e s e a r c h  e s t a b l i s h m e n t s  
a r e  a s s o c i a t e d  w i t h  depar tments  i n  a d i r e c t  manner, 
e - g . ,  t h e  N a t i o n a l  Research Counci l  and Atomic 
Energy of Canada Limited and t h e  r e s e a r c h  es tab-
l i s h m e n t s  a s s o c i a t e d  w i t h  c e r t a i n  f e d e r a l  a g e n c i e s ,  
However, t h e  approach 0% t h i s  s t u d y  a l lows  t h e s e  
l a b o r a t o r i e s  t o  be  i n c o r p o r a t e d  i n t o  a t o t a l  p ic-
t u r e  s f  f e d e r a l  i n t r a m u r a l  s c i e n t i f i c  a c t i v i t i e s .  

One of t h e  f i r s t  noteworthy p o i n t s  about  t h e  
f e d e r a l  r e s e a r c h  e f f o r t  t aken  a s  a whole is  t h e  
e x t r a o r d i n a r y  c o n c e n t r a t i o n  of r e s e a r c h  manpower 
and e x p e n d i t u r e  i n  t h e  Ottawa-Hull a r e a ,  known a s  
t h e  N a t i o n a l  C a p i t a l  Region ( N C R ) .  I n  1974, f u l l y  
11 119 0% t h e  26 7 5 Q  employees (42 p e r  c e n t )  i n v s l -
ved i n  t h e  f e d e r a l  r e s e a r c h  e f f o r t  were employed i n  
t h e  NCR. I n  1973-74, $264- 9 m i l l i o n  of a t o , t a l  of 
$649-6 m i l l i o n  ( 4 1  p e r  c e n t )  i n  f e d e r a l  expendi-
t u r e s  on s c i e n t i f i c  a c t i v i t i e s  was s p e n t  i n  t h e  
NCR, which c l e a r l y  emerges a s  t h e  l a r g e s t  c e n t r e  
f o r  f e d e r a l  r e s e a r c h  i n  Canada- (See Appendix: 
T a b l e s  A . 1 ,  A.  2 ,  A. 3 and A-4 and p a r t i c u l a r l y  t h e  
t o t a l s  l i s t e d  under t h e  NCR c a t e g o r y ,  which in-
c l u d e s  Ottawa and Htsll.) 

The remaining 58 p e r  c e n t  of t h e  f e d e r a l  re-
s e a r c h  e f f o r t  is  under taken  i n  t h e  v a r i o u s  r e g i o n s  
of Canada- The d i s t i n c t i o n  between t h e  NCK and 
o t h e r  r e g i o n s ,  a l t h o u g h  i n  many r e s p e c t s  q u i t e  
a r b i t r a r y ,  h a s  been employed t o  b r e a k  down t h e  
a n a l y s i s  of t h e  f e d e r a l  r e s e a r c h  e f f o r t  i n t o  man-
ageab le  s e c t i o n s ,  The f i r s t  p o r t i o n  of t h i s  c h a p t e r  
p r e s e n t s  an  examinat ion of broad t r e n d s  i n  t h e  
f e d e r a l  r e s e a r c h  program: e x p e n d i t u r e  growth, a l -
l o c a t i o n ,  t h e  r e o r i e n t a t i o n  of government r e s e a r c h  
e f f o r t s  by depar tment  and t h e  d i v i s i o n  between 
i n t r a m u r a l  and ex t ramura l  f e d e r a l  e x p e n d i t u r e s  on 
s c i e n t i f  i c  a c t i v i t i e s -  The second s e c t i o n  of t h e  
c h a p t e r  t r e a t s ,  i n  some d e t a i l ,  t h e  s c i e n t i f i c  
a c t i v i t i e s  c a r r i e d  on by t h e  f e d e r a l  government 
w i t h i n  t h e  NCR The t h i r d  s e c t i o n  d i s c u s s e s  f e d e r a l  
r e s e a r c h  e f f o r t s  i n  t h e  r e g i o n s  of Canada- F i n a l l y ,  
t h e  d e b a t e  on a p o s s i b l e  imbalance i n  t h e  r e g i o n a l  
d i s t r i b u t i o n  of r e s o u r c e s ,  which h a s  emerged i n  t h e  
l a s e  few y e a r s ,  w i l l  be  cons idered .  

Before  d i s c u s s i n g  some of t h e  ~ v e r a l l  t r e n d s  
of t h e  f e d e r a l  r e s e a r c h  program, a word shou ld  be  



s a i d  about t h e  d e f i n i t i o n s  employed i n  t h i s  s tudy ,  
The d e f i n i t i o n s  a r e  t h o s e  commonly used by t h e  
!finistry of S t a t e  f o r  Sc ience  and Technology 
(M3SST) and S t a t i s t i c s  Canada: t h e  a l l -embracing 
e x p e n d i t u r e  c a t e g o r y  i s  I S c i e n t i f i c  A c t i v i t i e s  i n  
t h e  N a t u r a l  S c i e n c e s t ,  Expendi tu res  on s c i e n t i f i c  
a c t i v i t i e s  a r e  those  on r e s e a r c h  and exper imenta l  
development.  Expendi tu res  on r e l a t e d  s c i e n t i f i c  
a c t i v i t i e s  i n e l u d e  s c i e n t i % i c  d a t a  co lPec t iow,  
s c i e n t i f i c  i n f o m a t i s n  s e r v i c e s ,  t e s t i n g  and 
s t a n d a r d i z a t i o q ,  f e a s i b i l i t y  s t u d i e s  and scho la r -
s h i p  programs. The a b b r e v i a t i o n  R 6 D r e % e r s  t o  
c u r r e n t  and c a p i t a l  e x p e n d i t u r e s  on b a s i c ,  a p p l i e d  
and developmental  r e s e a r c h ,  and RSA a p p l i e s  ( u n l e s s  
o t h e r w i s e  s t a t e d )  t o  c u r r e n t  and c a p i  t a l  expendi-
t u r e  on r e l a t e d  s c i e n t i f  i c  a c t i v i t i e s  p r e v i o u s l y  
d e s c r i b e d - S c i e n t i f i c  e x p e n d i t u r e s  a r e  examined 
accord ing  t o  performer:  i n t r a m u r a l  pe r fo rmers  " a r e  
t h e  f e d e r a l  depar tments  and a g e n c i e s  t h a t  conduct 
s c i e n t i f i c  work i n  t h e i  5 OW" e s t a b l i s h m e n t s  us ing  
t h e i r  own peraonncl'" Extramural  pe r fo rmers  
i n c l u d e  Canadian i n d u s t r y  ( b u s i n e s s  and government 
e n t e r p r i s e s ,  non-prof i t  i n s t i t u t i o n s  s e r v i n g  in-
d u s t r y  and i n d u s t r i a l  r e s e a r c h  c e n t r e s )  , Canadian 
e d u c a t i o n a l  i n s t i t u t i o n s ,  Canadian n s n - p r o f i t  
i n s t i t u t i o n s ,  o t h e r  Canadian per fo rmers  ( p r o v i n c i a l  
and munic ipa l  governmen ts, p r o v i n c i a l  r e s e a r c h  
c o u n c i l s  and f o u n d a t i o n s  and i n d i v i d u a l s  n o t  work-
i n g  i n  a n o t h e r  s e c t o r )  and f o r e i g n  per fo rmers  Q f o r -  
e i g n  governments, and companies l o c a t e d  abroad) .  
The performance c a t e g o r y  c a l l e d  ! a d m i n i s t r a t i v e  
ex t ramura l  programsVAEP) i n c l u d e s  t h o s e  expendi-
t u r e s  which a r e  a s s i g n e d  w i t h i n  t h e  f e d e r a l  agency 
f o r  ex t ramura l  programs* For  purposes  of a n a l y s i s ,  
i n t r a m u r a l  e x p e n d i t u r e s  and a d m i n i s t r a t i v e  c o s t s  
f o r  ex t ramura l  programs have o f t e n  been grouped 
t o g e t h e r  i n  o r d e r  t o  g a i n  a measure of a l l  Fin-
house '  e x p e n d i t u r e s  and t o  e n s u r e  t h a t  I n d u s t r y ,  
Trade and Commeree (which p o s s e s s e s  no i n t r a m u r a l  
c a p a c i t y ,  b u t  does  fund s u b s t a n t i a l  ex t ramura l  
p r o j e c t s )  i s  inc luded  i n  t h e  r o s t e r  s f  f e d e r a l  
i n s t i t u t i o n s  w i t h  impor tan t  r e s e a r c h  funding capac- 
i t i e s -*  The AEP c a t e g o r y  o n l y  adds  i n s i g n i f i c a n t  
inc rements  t o  t h e  in-house e x p e n d i t u r e s  of most 
depar tments  and agencies ,** 

* T h i s  d i s t i n c t i o n  should be  kept  i n  mind when 

r e a d i n g  t h e  t a b l e s  and g raphs  i n  t h i s  c h a p t e r  and 

i n  t h e  Appendix t o  t h i s  s tudy ,  

** 6 8 .  Table  IH,18. 




Manpower c a t e g o r i e s  a r e  d e f i n e d  by MOSST a s  
Execu t ive ,  S c i e n t i f i c  and P r o f e s s i o n a l ,  Administra-
t i v e  and Fore ign  S e r v i c e ,  Technical.,  A d m i n i s t r a t i v e  
Support  and  O p e r a t i o n a l  , f  s l l o w i n g  s i x  occupational.  
c a t e g o r i e s  a p p l i e d  i n  t h e  g e n e r a l  c l a s s i f  % c a t i o n  
system used i n  t h e  P u b l i c  S e r v i c e .  The o n l y  c a t e -
g o r i e s  t h a t  concern us  i n  t h i s  c h a p t e r  a r e  t h e  
S c i e n t i f f c and P r o f e s s i o n a l  Category,  t h e  Techn ica l  
Category,  and what i s  l i s t e d  i n  the t a b l e s  as an 
!Others Category which i n c l u d e s  a d m i n i s t r a t i v e  and 
a d m i n i s t r a t i v e  suppor t  p e r s o n n e l ,  4s a  f  i n a b  no te  
t o  c l a r i f y  t h e  d e f i n i t i o n a l  b a s i s  f o r  t h e  c h a r t s  
p r e s e n t e d  i n  t h e  fol. lowing pages,  i t  shou ld  be  
remembered t h a t  e x p e n d i t u r e  d a t a  cover  t h e  f e d e r a l  
gwennment f i s c a l  yea r  begtnnfng A p r i l  1 of one 
year  and ending March 31  s f  t h e  f o l l o w i n g  y e a r .  



For  the s a k e  of b r e v i t y  we have f r e q u e n t l y  em-
ployed t h e  a b b r e v i a t i o n s  g i v e n  i n  t h e  f o l l o w i n g  
l i s t .  

An A b b r e v i a t i o n  Key f o r  t h e  F e d e r a l  
Government Depar tments  and Agencf e s  i n v o l v e d  i n  
S c i e n t i f i c  A c t i v i t i e s :  

DOE -
DND -
NRC -
AGR -
mR -
AECL -

-noc 
NHW -
CCA -
MOT -
rn -
DPU -
ITC -
HDRC -
MWC -
IYA -

CPDL -

SLSA -
NFB -
EA -
VA -
DREE -
CBC -
CAL -
CMHC -
AECB -
C I D A  -

Department of t h e  Environment 
Department of Na t i o n a l  Defence  
Na t ionaH Resea rch  Counc i l  
Department of A g r i c u l t u r e  
Department of Energy,  Mines and Resources  
Atomic Energy of Canada L imi ted  
Department of Communications 
Department of N a t i o n a l  H e a l t h  and W e l f a r e  
Bepar tment  of Comstnmer and Corpon a t e  

A f f a i r s  
M i n i s t r y  o f  T r a n s p o r t  
N a t i o n a l  Ffuseums of Canada 
Department of  P u b l i c  Works 
Department of I n d u s t r y ,  T rade  and Commerce 
I n t e r n a t i o n a l  Development Resea rch  C e n t r e  
Med ica l  Resea rch  C o u n c i l  
Depan t m e w t  of I n d i a n  A f f a i r s  and N o r t h e r n  

Development 
Canadian  P a t e n t s  and Development L imi ted  
S t .  Lawrence Seaway A u t h o r i t y  
N a t i o n a l  F i lm Board 
Department of  E x t e r n a l  A f f a i r s  
Oepartrnent of V e t e r a n s  A f f a i r s  
Depar tmewt of Reg iona l  Eeonasmf c Expansion 
Canadian  R r o a d s a s t  i n g  C o r p o r a t  i o n  
Canadian  A r s e n a l s  L imi ted  
C e n t r a l  Mortgage and Housing C o r p o r a t i o n  
Aeomfc Energy C o n t r o l  Board 
Canadian  In t e r n a t  ionaH "eveloprnent Agency 



A c t i v i t i e s )  
I n  t h e  f i s c a l  y e a r  1974-75 t h e  f e d e r a l  government 
i s  expec ted  t o  spend I n  e x c e s s  of $ 1  b i l l i o n  on 
a c t i v i t i e s  i n  t h e  n a t u r a l  s c i e n c e s  ( t h e  p r o j e c t i o n  
is i n  f a c t  f o r  $1,065,842,000 f o r  1974-75 - see 
Tab le  11,1. T h i s  f i g u r e  r e p r e s e n t s  a n  approximate  
doub l ing  of t h e  e x p e n d i t u r e  l e v e l  f o r  s c i e n t i f i c  
a c t i v i t i e s  i n  1965-66, But one  h a s  o n l y  t o  examine 
Tab le  11.2 t o  r e a l i z e  t h a t  t h e  d i s t r i b u t i o n  of 
f e d e r a l  funding among government, i n d u s t r y ,  un ive r -
s i t ies  and o t h e r  i n s t i t u t i o n s  h a s  n o t  been s t a b l e  
over  t h e  nine-year pe r iod  under c o n s i d e r a t i o n .  

I n  1965-66 t h e  F e d e r a l  Government u t i l i z e d  7 1  
per  c e n t  of i t s  s c i e n t i f i c  budget  w i t h i n  i t s  o m  
e s t a b l i s h m e n t s ,  b u t  w i t h i n  t h e  nex t  f i v e  y e a r s  t h i s  
p e r c e n t a g e  dropped and t h e n  s t a b i l i z e d  a t  around 65 
pe r  c e n t  a f t e r  1971-72. Canadian i n d u s t r y  h a s  ab-
sorbed a  f a i r l y  c o n s t a n t  p e r c e n t a g e  of t h e  t o t a l  
f e d e r a l  n a t u r a l  s c i e n c e  budge%, a b o u t  18 p e r  c e n t .  
I n  c o n t r a s t ,  t h e  s e c t o r  e n t f  t l e d  Canadian Univer-
s i t i es  and Non-Prof i t  I n s t i t u t i o n s Q h a  demonstra-
t e d  a marked rise and d e c l i n e  - t h e  p a t t e r n  peaking 
i n  1969-70 w i t h  18.3  p e r  c e n t  s f  t h e  t o t a l .  Other 
Canadian pe r f  o m e r s  such  a s  t h e  p r o v i n c i a l  govern-
ments and t h e  p r o v i n c i a l  r e s e a r c h  c o u n c i l s  and 
f d r e f g n  pe r fo rmers  have absorbed i n c r e a s i n g  though 
s t i l l  s m a l l  m o u n t s  of t h e  f e d e r a l  fund.  

For our  purposes ,  two p o i n t s  a r e  noteworthy 
from Tab le  11.2. F i r s t ,  t h e  f e d e r a l  government now 
spends  about  two t h i r d s  of i t s  s c i e n t i f i c  budget  
w i t h i n  t h e  w a l l s  of i t s  own e s t a b l i s h m e n t s ;  t h i s  
r e p r e s e n t s  a change from former y e a r s  when h i g h e r  
amounts were s p e n t  wFthin government. Mayes a t t r i -
b u t e s  t h i s  t o  t h e  " f i n a n c i a l  r e s t r a i n t s  of t h e  
l a t e s  s i x t i e s " .  It h a s  been  f e d e r a l  p o l i c y  t o  ho ld  
back i n t r a m u r a l  e x p e n d i t u r e s ,  e s p e c i a l l y  i n  con-
s t r u c t i o n .  The amount s p e n t  i n  government r e s e a r c h  
e s t a b l i s h m e n t s  dropped from t h r e e - q u a r t e  f s of t h e  
t o t a l  (1963-64) t o  less t h a n  %wo-thirds.  Second, 
t h e  p o l i c y  of  a s s i s t i n g  and encouraging i n d u s t r y  
th rough  f e d e r a l  R & D a i d ,  which f i n a l l y  c r y s t a l -
l i z e d  i n  t h e  Wake o r  Buy1 p o l i c y  of  1972, d o e s  n o t  
seem t o  have had any r e a l l y  s i g n i f i c a n t  impact on 
t h e  t o t a l  amount of funds  f lowing  from t h e  f e d e r a l  
government t o  Canadian i n d u s t r y .  Indeed,  i n  t h e  two 
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y e a r s  b e f o r e  t h e  i n t r o d u c t i o n  of 'Make o r  Buy' t h e  
i n d u s t r y  p e r c e n t a g e s  were t h e  h i g h e s t  t h e y  had e v e r  
been ( a l t h o u g h  t h e y  were s t i l l  n o t  e x t r a o r d i n a r y )  
and i n  1972-73 t h e  p e r c e n t a g e  dropped o f f  a g a i n  t o  
i t s  " n o m a l s s  l e v e l .  

The much more s u b s t a n t i a l  p e r c e n t a g e  changes  
have been t h e  d rop  i n  f e d e r a l  i n t r a m u r a l  expendi-
t u r e  s i n c e  1965-66, and t h e  f l u c t u a t i n g  budge ta ry  
f o r t u n e s  of  t h e  Canadian u n i v e r s i t i e s .  The money 
which t e n  y e a r s  ago would have gone t o  in-house 
a c t i v i t i e s  h a s  been absorbed by Canadian un ive r -
s i t i es ,  Canadian non-prof i t  i n s t i t u t i o n s ,  o t h e r  
Canadian pe r fo rmers  and f o r e f g n  concerns .  

The f e d e r a l  government i s  t h e  l a r g e s t  s i n g l e  
s u p p l i e r  of r e s e a r c h  funds  i n  Canada, and Tab le  
11.1 d e m o n s t r a t e s  t h a t  t h e r e  h a s  been an  e x t r a -
o r d i n a r y  growth i n  f e d e r a l  e x p e n d i t u r e s  on s c i e n -
t i f i c  a c t i v i t i e s  s i n c e  196.5. It shou ld  b e  rernern-
b e r e d ,  however, t h a t  t h e  r e a l  growth i n  s c i e n t t f i c  
e x p e n d i t u r e s  i s  c o n s i d e r  a b l y  less t h a n  i n d i c a t e d  by 
t h e  f i g u r e s  owing t o  i n f l a t i o n ,  A s  t h i n g s  s t a n d ,  
i t  i s  p o s s i b l e  t o  d i s c o u n t  t h e  i n f l a t t o n a r y  f a c t o r  
t o  some d e g r e e ,  a s  shorn  i n  F i g u r e  11.1. I f  i n f l a -
t i o n a r y  p r e s s u r e s  a r e  t a k e n  i n t o  accoun t ,  t h e  rise 
i n  t h e  s c i e n t i f i c  e s t i m a t e s  i s  c o n s i d e r a b l y  less 
s p e c t a c u l a r  f o r  t h e  p e r i o d  we a r e  c o n s i d e r i n g ,  

The breakdown i n t o  t y p e s  of a c t i v i t i e s  of t h e  
t o t a l  f e d e r a l  s c i e n c e  budget  is  shown i n  Tab le  
11.3. When t h e s e  d a t a  a r e  expressed  i n  p e r c e n t a g e  
terms ( T a b l e  11.4) one can  p e r c e i v e  t h e  growth and 
decay p a t t e r n s  char  a c t e r i s t i c  of t h e  v a r i o u s  s e c t -
o r s  of e x p e n d i t u r e .  T a b l e  11.4 c l e a r l y  shows t h a t  
t h e  p e r c e n t a g e  of funds  devoted t o  R 6 D i n  a l l  
performance s e c t o r s  h a s  d e c l i n e d  i n  t h e  decade from 
1965 t o  t h e  p r e s e n t ,  l a r g e l y  a s  a r e s u l t  s f  a eon-
t i n u o u s  d e c l i n e  i n  R & B c a p i t a l  spending.  C e r t a i n  
s e c t o r s  under WSA have  expanded w h i l e  t h e  R & B 
s e c t o r  was b e i n g  cu t  hack ;  t h e  S c i e n t i f i c  I n f s m a -
t i o n  s e c t o r  h a s  grown a s  had t h e  F e a s i b i l i t y  
S t u d i e s  s e c t o r .  There  h a s  a l s o  been a m a r g i n a l  r d s e  
f n  c a p i t a l  spending f n  t h i s  a r e a .  

I f  we now l o o k  a t  t h e  same c a t e g o r i e s ,  focus-
s i n g  t h i s  t i m e  on t h e  f e d e r a l  i n t r a m u r a l  l e v e l  
( T a b l e s  11.4 and I I . 5 ) ,  we can  s e e  t h a t  t h e  per-











c e n t a g e  c u t  i n  t o t a l  i n t r a m u r a l  R & D e x p e n d i t u r e s  
is  even more d r a s t i c  t h a n  f o r  t h e  f e d e r a l l y  funded 
s e c t o r  t a k e n  a s  a  h o l e ,  The r e d u c t i o n  began i n  t h e  
f i s c a l  y e a r  1968-69. Again t h e  f a l l  i n  t h e  R & B 
p e r c e n t a g e s  c a n  b e  l a r g e l y  accoun ted  f o r  by de-
c r e a s e s  i n  t h e  p e r c e n t a g e s  f o r  cap2 t a l  expendi-
t u r e s .  a t h o u g h  t h e  o v e r a l l  i n t r a m u r a l  s c i e n t i f i c  
budge t  i n  a b s o l u t e  terms h a s  been  i n c r e a s i n g  f a i r l y  
d r a m a t i c a l l y  ( T a b l e  5 t h e  of i t  
which i s  devo ted  t o  c a p i t a l  o u t l a y  i s  d e c r e a s i n g .  
T a b l e  IH.6 shows t h a t  t h e  a b s o l u t e  v a l u e  s f  c a p i t a l  
e x p e n d i t u r e s  on i n t r a m u r a l  R & D began t o  d e c r e a s e  
a f t e r  1968-69; i n  r e c e n t  y e a r s  i t  h a s  a g a i n  s t a r t e d  
t o  rise a l t h o u g h  more s lowly .  

In o r d e r  t o  o b t a i n  an  a c c u r a t e  t o t a l  p i c t u r e  
o f  what o c c u r r e d  a t  t h e  a g g r e g a t e  l e v e l  d u r i n g  
t h e s e  n i n e  y e a r s ,  t h e  manpower f a c t o r  must b e  t a k e n  
i n t o  accoun t .  Tab le  HI.? p r e s e n t s  manpower d a t a  
f o r  t h e  decade  i n  q u e s t i o n  and r e l a t e s  t h e s e  d a t a  
t o  c a p i t a l ,  c u r r e n t  and t o t a l  i n t r a m u r a l  expendi-
t u r e s  o n  R ti D, The manpower f i g u r e s  i n c o r p o r a t e d  
i n  Tab le  11.7 r e f e r  o n l y  t o  t h e  S c f e n t i f i c  and Pro- 
f e s s i o n a l  c a t e g o r y ;  t h u s  t h e  "per c a p i t a l  columns 
p r o v i d e  a  rough g u i d e  t o  t h e  amount of  money which 
h a s  been s p e n t  a n n u a l l y  p e r  p r o f e s s i o n a l  r e s e a r c h e r  
i n  each  of t h e  t h r e e  c a t e g o r i e s :  c u r r e n t ,  c a p i t a l ,  
and t o t a l  It & D e x p e n d i t u r e s .  The p i c t u r e  i s  f a i r l y  

T h i s  weans t h a t  ove r  t h e  e n t i r e  novernment R & D 

cumstances  c a p i t a l  i n t e n s i v e  programs must  b e  c u t  
back  o r  e l i m i n a t e d .* 

The R & D budge t  i s  b roken  down i n t o  i t s  cur-
r e n t  and c a p i t a l  components a f t e r  i t  i s  a l l o c a t e d  
a s  a  whole. A f t e r  1968 

though t h e y  s t i l l  Ease i n  a b s o l u t e  terms. Research 
managers were caugh t  i n  a sa lary-equipment  squeeze .  
Even though t h e  r e s e a r c h  p o p u l a t i o n  was f r o z e n  a t  
6480 man-years f o r  t h r e e  y e a r s ,  t h e  t o t a l  in t ramur-
a l  R d D budge t  d i d  n o t  rise enough each  y e a r  t o  
cover  i n c r e a s e d  s a l a r i e s  and i n f  l a t i o n - i n d u c e d  c o s t  
t n c r e a s e s .  A f t e r  1968 managers had t o  c u t  i n t o  cap- 

* The i m p l i c ~ t i o n s  of t h i s  f o r  c r e a t i v e  r e s e a r c h  
a r e  more thorough ly  e x p l o r e d  i n  Chap te r  111. 
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i t a l  b u d g e t s  t o  meet  t h e i r  c u r r e n t  expenses .  h d  
even a f t e r  1971, when t h e  r e s e a r c h  p o p u l a t i o n  began 
t o  grow a g a i n  and c a p i t a l  e x p e n d i t u r e s  were  a l lowed 
t o  c l imb  m a r g i n a l l y ,  t h e  i n c r e a s e d  R 6 D b u d g e t  
c o u l d  o n l y  accommodate t h e  new p e r s o n n e l  a t  s h a r p l y  
reduced c a p i t a l  e x p e n d i t u r e  l e v e l s  per  p r o f e s s i o n -
a l .  

Thus t h e  toaB f e d e r a l  R 6 B r e s e a r c h  program 
i s  growing i n  terms of  p o p u l a t i o n  and e x p e n d i t u r e s  
o v e r  t h e  decade  b u t  t h e  r e s e a r c h  b u d g e t  of  t h e  in-
d i v i d u a l  r e s e a r c h  o f f i c e r  h a s  remained s e a  t i c  o r  
d e c l i n e d .  I n  t h e  same i n t e r v a l  t h e  r e s e a r c h  o f f i -
c e r ' s  s a l a r y  h a s  r i s e n  i n  l i n e  w i t h  h i s  p romot ions ,  
t h u s  c r e a t i n g  a problem f o r  t h e  l a b o r a t o r y  manager 
who must d i v e r t  r e s o u r c e s  from c a p i t a l  r e q u i r e m e n t s  
t o  meet  c u r r e n t  e x p e n d i t u r e  r e q u i r e m e n t s .  Indeed ,  
p e r  c a p i t a  t o t a l  i n t r a m u r a l  R d D expendf t u r e s  have  
o n l y  r i s e n  24 per  c e n t  s i n c e  1945,  and s i n c e  1973-
44 d o l l a r s  a r e  r u n n i n g  a b o u t  30 p e r  c e n t  behind 
1963-44 d o l l a r s  i n  terms s f  v a l u e ,  t h e  e x p e n d i t u r e  
rise h a s  b a r e l y  k e p t  pace  w i t h  i n f E a t i s n ,  much Less 
covered  s a l a r y  and o p e r a t i n g  c o s t  i n c r e a s e s .  The 
r e s u l t  i s  t h a t  c a p i t a l  b u d g e t s  have  s u f f e r e d  t o  
b o o s t  c u r r e n t  e x p e n d i t u r e s . *  

Ansfher  way of  l o o k i n g  a t  t h e  problem is  t o  
d e d u c t  s a l a r i e s  and wages from t h e  c u r r e n t  expendi-  
t u r e s  i t e m  under  bo th  R & D and RSA i n  T a b l e  11.5. 
From 1965-64 t h r o u g h  1974-75, s a  1 . a r i e s  and wages 
i n c r e a s e d  from 6 8  p e r  c e n t  of c u r r e n t  e x p e n d i t u r e s  
t o  80 p e r  c e n t .  W e  s e e  i n  T a b l e  11.8 t h a t ,  i n  cur-
r e n t  d o l l a r s ,  t h e  f i g u r e  f o r  R & D peaked i n  l9$$-
$9 and h a s  b e e n  d e c l i n i n g  s i n c e .  The RSA a r e a  i s  
do ing  b e t t e r ,  growing r a t h e r  r a p i d l y  from 1965-66 
t o  1972-73 and peak ing  in 1973-74. The amounts 
s h o r n  r e p r e s e n t  f u n d s  l e f t  o v e r  f o r  t r a n s p o r t a t i o n  
and communications,  i n f o r m a t i o n ,  p r o f  e s s l o n a l  and 
s p e c i a l  s e r v i c e s ,  r e n t a l s ,  u t i l i t i e s ,  m a t e r i a l s  and 
s u p p l i e s .  I f  t h e  amounts i n  T a b l e  11.8 were  ex-
p r e s s e d  i n  c o n s t a n t  d o l l a r s  t h e  R & D columns would 
b e  f a l l i n g  s t e a d i l y  from 1966-67. 

* And, o f  c o u r s e  t h e  c a p i t a l  e x p e n d i t u r e  d o l l a r  
buys  l e s s  now t h a n  i t  d i d  t e n  y e a r s  ago.  



Table IP.8 - Current Expenditures Minus Salaries and Wages (in $'QOQs) 

Pleat R L D RSA 

Source: Table 11.5. 




The r e s e a r c h  d o l l a r s  which have been d i v e r t e d  
from R & D a t  t h e  i n t r a m u r a l  l e v e l  have been s h i f t -  
ed ,  a s  wfth t h e  R Q D e x p e n d i t u r e s  f o r  t h e  t o t a l  
f e d e r a l l y  funded r e s e a r c h  system, i n t o  RSA. -This  

v i c e s  r a t h e r  t h a n  w i t h  i n t e r n a l  s c i e n t i f i c  ~ e r f o r m -  

There a r e  many gaps  i n  t h i s  a g g r e g a t e  p f c t u r e  
of t h e  f e d e r a l  r e s e a r c h  e f f o r t  over  t h e  l a s t  
decade.  Let  us summarize what we have l e a r n e d ,  and 
t h e n  examine t h e  gaps  i n  our  i n f o m a t i o n ,  

F i r s t ,  i t  is  a p p a r e n t  t h a t  t h e  growth r a t e  f o r  
t h e  W & D a c t i v i t y  s e c t o r  - and p a r t i c u l a r l y  t h e  
growth r a t e  f o r  R & D c a p f t a l  budge t s  - has  dec l fn -  
ed r e l a t i v e  t o  t h e  growth r a t e  f o r  t o t a l  expendi-
t u r e s  on s c i e n t i f i c  a c t i v i t i e s  f o r  a l l  f e d e r a l l y  
funded g e r f s m e r s .  R & D e x p e n d i t u r e s  a r e  s i s i n g  i n  
a b s o l u t e  terms b u t  more s lowly  t h a n  i n  t h e  p a s t .  

T h i s  p a t t e r n  is  p a r t i c u l a r l y  e v i d e n t  when t h e  
f e d e r a l  i n t r a m u r a l  s e c t o r  is  i s o l a t e d .  The R & D 
component has grown v e r y  s lowly  i n  comparison w i t h  
t h e  rise i n  t o t a l  e x p e n d i t u r e s ,  and R & D i n t r a -
mural  capf taB expendi  t u r e s  have even exper ienced a 
d e c l i n e  s i n c e  1968, Moreover, whew manpower s t a t -
i s t i c s  a r e  brought  i n t o  t h e  p i c t u r e  t h e  i n t r a m u r a l  
r e s e a r c h  e s t a b l i s h m e n t s  a r e  seen  t o  be  running a s  
hard  a s  t h e y  can  t o  s t a y  in t h e  same p l a c e ,  o r  even 
a f o o t  beh ind ,  Not o n l y  i s  t h e r e  a c a p i t a l  squeeze 
b u t ,  a s  seen  i n  Tab le  HI,$, t h e r e  i s  a n  i n c r e a s i n g  
s c a r c i t y  of t h o s e  items used i n  R 6 B work which 
h e l p  t o  make t h e  s c i e n t i s t  and eng ineer  p roduc t ive .  
The s h o r t a g e  imposed may make s e n s e  in terms of 
bookkeeptng,  b u t  in t h e  absence  of c o n t r a r y  ev i -
dence,  one s u s p e c t s  t h a t  t h e  s h o r t a g e  of c u r r e n t  
funds  h a s  l e d  t o  a d e c l i n e  i n  t h e  o v e r a l l  product-
i v i t y  s f  t h e  f e d e r a l  s c i e n t i f i c  work-force. 

Second, i t  becomes a p p a r e n t  t h a t  s c i e n t i f i c  
s e r v i c e s  activities a r e  b e n e f f t t i n g  from t h e  
d e c l i n i n g  growth r a t e s  of t h e  R 6 D s e c t o r ,  b o t h  
f o r  t h e  pe r fo rmers  t aken  a s  a whole and f o r  t h e  
f e d e r a l  i n t r a m u r a l  s e c t o r ,  



T h i r d ,  we have  d i s c o v e r e d  t h a t ,  t a k e n  a s  a 
g roup ,  Canadian  u n i v e r s i t i e s ,  n o n - p r o f i t  i n s t i t u -
t i o n s ,  f o r e i g n  c o n c e r n s ,  and b t h e r i  Canadian  in-
s t i t u t i o n s  are b e n e f i t t i n g  ( r e l a t i v e  t o  t h e  f e d e r a l  
government e s t a b l i s h m e n t s )  from a r e a l l o c a t i o n  of 
f u n d i n g .  On t h e  o t h e r  hand,  Canadian  i n d u s t r y  i s  
n e i t h e r  b e n e f i t t i n g  n o r  l o s i n g  i n  p e r c e n t a g e  te rms.  

It i s  i r o n i c  t h a t  t h e  government R d s e c t o r  
is  s u f f e r i n g  from a c a p i t a l  s h o r t a g e  i n  t h e  f a c e  of 
bu rgeon ing  t o t a l  expenditures, and t h a t  d e s p i t e  a  
d e c l a r e d  p r o - i n d u s t r y ,  p ro -con t rac  t p o l i c y ,  Canadi-
a n  i n d u s t r y  t o  d a t e  d o e s  n o t  seem t o  b e  b e n e f i t t i n g  
p a r t i c u l a r l y  f  r o n  f e d e r a l  f u n d i n g  a l l o c a t i o n s ,  

One m a j o r  gap i n  o u r  i n f o r m a t i o n  is  t h a t  we 
are u n a b l e  t o  measure  w i t h  any a c c u r a c y  t h e  r e t u r n  
on t h e  i n v e s t m e n t  i n  s c i e n t i f i c  a c t i v i t i e s  a t  t h e  
f e d e r a l  l e v e l ,  At p r e s e n t ,  i t  is n o t  known whether  
t h e  f e d e r a l  i n t r a m u r a l  r e s e a r c h  e f f o r t  i s  more pro-
d u c t i v e  p e r  d o l l a r  i n  1974 t h a n  i n  1965,  F u r t h e r -
more, e s t i m a t e s  of p r o d u c t i v i t y  c a n n o t  b e  made 
w i t h o u t  a d e t a i l e d  knowledge of e x a c t l y  what f e d e r -
a l  f u n d s  a r e  b e i n g  s p e n t  on and w i t h o u t  t h e  devel -
opment s f  m e t h o d o l o g i e s  t o  a s s e s s  t h e  v a l u e  and 
r e l e v a n c e  of the  r e s u l t i n g  r e s e a r c h  p r o d u c t .  T h i s  
l a t t e r  i s  a m a j o r  problem i n  l a b o r a t o r y  mawager;aent 
and e v a l u a t i o n ,  p a r t i c u l a r l y  i n  t h e  c a s e  of b a s i c  
r e s e a r c h ,  and is  t h e  b e s t  argument t h e  s c i e n t i f i c  
community h a s  b r o u g h t  forward  f o r  s c i e n t i f i c  auton-
omy: o n l y  s c i e n t i s t s  can  e v a l u a t e  s c i e n t i f i c  pro-
d u c t  and a c t i v i t y  and t h e y  s h o u l d  b e  l e f t  a l o n e  t o  
do  s o ,  

At t h e  a g g r e g a t e  l e v e l  we c a n  o n l y  measure  
i n p u t s  t o  d a t e  - and t h o s e  o n l y  v e r y  r o u g h l y .  It i s  
p o s s i b l e ,  however, a t  l e a s t  t o  b r e a k  them d s m  
a c c o r d i n g  ts d e p a r t m e n t  and r e g i o n  t o  g a i n  an 
approx ima te  p i c t u r e  of t h e i r  d i s t r i b u t i o n  and 
t h e r e f o r e  s f  t h e  o r g a n i z a t i o n a l  c o n s t r a i n t s  and 
r e a l i t i e s  s f  t h e  f e d e r a l  r e s e a r c h  sys tem.  

In t e r m s  of  t o t a l  s c i e n t i f i c  e x p e n d i t u r e ,  we 
s e e  i n  T a b l e  11-9 t h a t  t h e  Depar tment  of  t h e  En-
v i ronment  (DOE) l e a d s  a l l  t h e  o t h e r s ,  w i t h  expendi-  
t u r e s  of  a l m o s t  $241 m i l l i o n  i n  1974-75.  T h i s  in-
c l u d e s  b o t h  i n t r a m u r a l  and e x t r a m u r a l  a c t i v i t i e s  i n  
t h e  n a t u r a l  s c i e n c e s ,  c u r r e n t  and c a p i t a l  R & D and 
a l l  RSA, F o r  t h e  same y e a r  NRC i s  second w i t h  
s l i g h t l y  o v e r  $168 m i l l i o n .  The Department of 
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N a t i o n a l  Defence (DND) fo l lo \e~s  with a lmos t  $104 
m i l l i o n ,  and t h e  Department of I n d u s t r y ,  Trade and 
Commerce ( I T C ) ,  w i t h  i t s  l a r g e  i n d u s t r i a l  r e s e a r c h  
a s s i s t a n c e  programs i s  nex t  wi th  s l i g h t l y  o v e r  $183 
m i l l i o n ,  F i n a l l y ,  t h e r e  is Atomic Energy of Canada 
Limited (AECE) w i t h  s l i g h t l y  over  $99 m i l l i o n ,  t h e  
Department of A g r i c u l t u r e  (AGR) w i t h  $87.5 m i l l i o n  
and t h e  Department of Energy,  Mines and Resources  
(EFB) with  over  $82  m i l l i o n .  These a r e  t h e  seven 
l a r g e  r e s e a r c h  i n s t i t u t i o n s  w i t h i n  t h e  f e d e r a l  
government and a11  o t h e r s  a r e  s m a l l  i n  comparison.  
F o r  example, t h e  n e x t  two i n s t i t u t i o n s  s f  any s i z e  
a r e  N a t i o n a l  Hea l th  and Welfare  (NHW) and t h e  
Department 0% Conmunications (DOC) u i t h  about  $32 
m i l l i o n  each ,  The remaining i n s t i t u t i o n s  are s m a l l  
even i n  comparison wi th  t h e s e  l a t t e r  two,& 

It i s  impor tan t  t o  n o t e  t h a t  u n l e s s  e x p l i c i t l y  
s t a t e d ,  DND i n c l u d e s  e x p e n d i t u r e s  by t h e  Defence 
Research Board (DRB) The changed s t a t u s  of BRB,e 


i , e - t h e  ass ignment  of i t s  l a b o r a t o r i e s  t o  BND, i s  
e x p l a i n e d  l a t e r  i n  t h i s  c h a p t e r ,  

Our primary concern  is, of  c o u r s e ,  w i t h  t h e  
f e d e r a l  in-house r e s e a r c h  e f f o r t .  The s f  ze d istri-
b u t i o n  of t h e  v a r i o u s  f e d e r a l  i n s t i t u t i o n s  is  
changed when o n l y  t h e  in-house c a t e g o r y  i s  consid-
e r e d - To beg in  wi th ,  ETC canno t  be  cons ide red  a s  a 
major  i n t r a m u r a l  con tender  s i n c e  i t  does  n o t  pos-
s e s s  an i n t e r n a l  r e s e a r c h  program, o n l y  a s m a l l  
a d m i n i s t r a t i v e  budget  f o r  c o n t r o l l i n g  ex t ramura l  
c o n t r a c t s  and g r a n t s .  In  1974-75 ITC employed a $4 
m i l l i o n  a d m i n i s t r a t i v e  budget  t o  d i s b u r s e  $97 m i l -
l i o n  of i t s  t o t a l  $103 m i l l i o n  ts Canadian i n d u s t r y  
th rough  t h e  ERDIA and PAIT programs, making i t  t h e  
l a r g e s t  s i n g l e  r e s e a r c h  fund ing  s o u r c e  f o r  Canadian 
i n d u s t r y ,  The changed o r d e r  of s i g n i f i c a n c e  i s  
s e e n  i n  Tab le  11.10 when we c o n s i d e r  o n l y  t h e  
in-house r e s e a r c h  e f f o r t  f o r  1974-75:** DOE w i t h  
over  $224 m i l l i o n ,  AGR w i t h  a lmos t  $87 m i l l i o n ,  BND 
w i t h  s l i g h t l y  o v e r  $85 m i l l i o n ,  fo l lowed by EFW 
( o v e r  $77.5 m i l l i o n ) ,  AECE ( o v e r  $75 m i l l i o n )  and 
NRC ( o v e r  $73 m i l l i o n )  DOC and NHW are s u b s t a n t -
i a l l y  lower  w i t h  $17 m i l l i o n  and $14-5  m i l l i o n  

* The d a t a  d e p i c t e d  i n  Tab le  11 .9  caw be found f o r  
t h e  e a r l i e r  f i s c a l  y e a r s  1972-73 and 1973-74 i n  t h e  
Appendix; s e e  T a b l e s  A, 5  and A, 4 .
** The d a t a  d e p i c t e d  i n  Tab le  1 1 - 1 0  can be  found 
f o r  t h e  e a r l i e r  f i s c a l  y c a r s  1972-73 and 1973-74 i n  
t h e  Appendix; s e e  T a b l e s  A, 7 and A - 8 
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r e s p e c t i v e l y .  Comparative d a t a  f o r  t h e  t h r e e  con-
s e c u t i v e  f i s c a l  y e a r s  1972-73, 1973-74 and 1974-75 
f o r  in-house and AEP e x p e n d i t u r e s  on a c t i v i t i e s  i n  
t h e  n a t u r a l  s c i e n c e s  can  be  s e e n  i n  T a b l e  11.11 

J u s t  a s  t h e  d e p a r t m e n t s  and a g e n c f e s  under 
c o n s i d e r a t i o n  have a s s i g n e d  d i f  f e r i n g  amounts of 
money t o  i n t r a m u r a l  and t o t a l  r e s e a r c h  a c t i v i t i e s ,  
s o  t h e  s c i e n t i f i c  b u d g e t s  of t h e s e  d e p a r t m e n t s  have 
grown a t  d f f f e r e n t  r a t e s .  The most  s p e c t a c u l a r  rise 
f s ,  n o t  s ~ a r p r i s i n g l y ,  t h a t  of D O E  The F i s h e r i e s  
and F o r e s t r y  r e s e a r c h  budge t  jumped d r a m a t i c a l l y  i n  
1969-78 when DOE a c q u i r e d  t h e  f o l l o w i n g  a g e n c i e s  
w i t h  r e s e a r c h  b u d g e t s  of t h e i r  own: t h e  Canadfan 
Meteoro log ica l  S e r v f c e  of PfQT; t h e  A i r  P o l l u t i o n  
C o n t r o l  and P u b l i c  H e a l t h  Engineer i n g  D i v i s i o n s  
from NHW; t h e  Water Resources  program from D%R;t h e  
Canadian W i l d l i f e  S e r v i c e  from I N A  and t h e  Canadian 
Land I n v e n t o r y  from t h e  Department of Regional  
Economic Expansion (DREE) . I n  1971  t h e  g r e a t l y  
t r ans fo rmed  F i s h e r i e s  and F o r e s t r y  Department was 
renamed t h e  Department of t h e  Environment; t h e  
e c l e c t i c  n a t u r e  of i t s  f o r m a t i o n  e x p l a i n s  t h e  
e x t r a o r d i n a r y  s i z e  of i t s  r e s e a r c h  budge t .  

The s c i e n t i f i c  budge t  f o r  NRC h a s  r i s e n  
s t e a d i l y  d u r i n g  t h e  1963-72 decade  a l t h o u g h  a t  
p r e s e n t  i t  i s  r i s i n g  more s l o w l y  t h a n  between 1964 
and 1968. The budge t  f o r  AECL r o s e  f a f r l y  r a p i d l y  
u n t i l  t h e  beg inn ing  of- t h e  s e v e n t f e s  b u t  h a s  now 
reached  a  p l a t e a u  (around $95 m i l l i o n ) ,  o r  even a 
p e r i o d  of m a r g i n a l  d e c l i n e .  AGRI s s c i e n c e  budge t  
h a s  r i s e n  s t e a d i l y  o v e r  t h e  decade  a s  h a s  t h a t  of 
MRC and ITC. DND reached  a  h igh  p o i n t  of $95 mfl-
l i o n  f o r  r e s e a r c h  i n  1965-66, b u t  h a s  d e c l i n e d  and 
s t a b i l i z e d  a t  around $85 m i l l i o n  s i n c e  t h a t  t ime  
( a l t h o u g h  r e c e n t l y  i t s  r e s e a r c h  budge t  h a s  s t a r t e d  
t o  r i s e  aga-bn) . Tbe r e s e a r c h  b u d g e t s  of EMR, MOT, 
IMA and NWW s u f f e r e d  a s  a  r e s u l t  of  t h e  f o r m a t i o n  
of DOE from 1968 t o  1971,  b u t  have s i n c e  r ecovered  
s l i g h t l y  and s t a b i l i z e d  a t  lower  Bevels  t h a n  t h o s e  
of  1968-69.** 

* The d a t a  d e p i c t e d  i n  T a b l e  11.10 caw b e  found 
f o r  t h e  e a r l i e r  f i s c a l  y e a r s  1972-73 and 1973-74 i n  
t h e  Appendix; s e e  T a b l e s  A,7 and 8.8
** For  g r a p h s  d e p i c t i n g  t h e  t o t a l  c o s t s  s f  sc i en -
t i f i c  a c t i v i t i e s  and t h e  t o t a l  c o s t s  o f  r e s e a r c h  
and development by depar tmen foa: t h e  
y e a r s  1963-64 t o  1971-72, see Appendix, F i g u r e s  A.1  
and A. 2, 



Table 11.11 - Federa l  In t ramura l  and A d a i n f s t r e t i v e  Extramural  Expendi tures  

on A c t i v i t i e s  i n  t h e  Na tu ra l  Sciences by Department o r  Agency ($'000s) 

Depar t m n  t 
or Agency l 1972-73 1973-74 1974-75 

BQE 191  673 207 157 224 597 

DNll 78 030 8 0  750 87 048 

AGR 71 766 77 897 86 742 

NWC 72 555 75 752 74 822 

AECE 64 438 73 121  75 339 

EHR 65 517 70 553 77 697 

DOC 13  496 1 5  924 17 246 

NXW 12 975 13  122 14 896 

CCA 7 642 8 775 9 604 

DPW 4 746 5 651 3 616 

MOT 3 665 5 389 5 893 

Nkl 3 247 4 675 5 169 

HTC 2 360 3 264 3 937 

XDRC 1 503 2 633 2 705 

DHNA 774 1 531 1 247 

KRC 7 08 862 956 

CPDL 716 731 752 

MFB 456 683 507 

EA 443 456 464 

VA 259 314 322 

SLSA 248 236 246 

CBC 55 175 283 

(es t ima tes )  

GknL 120 157 162 


DWE 146 100 8 4 


cmc 6 7 20 


1See list of a b b r e v i a t i o n s .  

Source: S t a t i s t i c s  Canada, Sc ience  S t a t i s t i c s  Sec t ion ,  Federa l  Government 
A c t i v i t f e s  i n  t h e  Na tu ra l  Sc iences ,  F i s c a l  Years 1972-73, 1973-74, 1974-75 
(1974 Survey R e s u l t s ) ,  1 5  May 1974, pp.43-48. 



Now t h a t  a p i c t u r e  of t h e  d i s t r i b u t i o n  and 
growth  of t h e  v a r i o u s  f e d e r a l  r e s e a r c h  b u d g e t s  i s  
a t  hand,  we s h o u l d  examine how t h e  monies  a r e  d i s -
t r i b u t e d  among t h e  f u n c t i o n s  of t h e  depa r tmen t .  
T a b l e  11.12 d e m o n s t r a t e s  t h a t  mas t  d e p a r t m e n t s  and 
a g e n c i e s  spend t h e  m a j o r i t y  of t h e i r  f u n d s  on  
in-house a c t i v i t i e s .  The re  a r e  e x c e p t i o n s  t o  t h i s  
r u l e ,  however.  The c a s e  of IT@ h a s  a l r e a d y  been  
n o t e d ,  I n  a d d i t i o n ,  BE@$ d i v i d e s  a l l  of i t s  f u n d s  
between Canadian  i n d u s t r y  and t h e  u n i v e r s i t y  e a t e -
g o r y  w i t h  t h e  v a s t  m a j o r 2  t y  ($7 .4  m i l l i o n  i n  1974-
75) godng t o  t h e  u n i v e r s i t i e s .  DOC h a s  a c o n s i d e r -
a b l e  i n d u s t r i a l  s c i e n c e  i n v e s t m e n t ,  o v e r  $13 m i l -
l i o n  i n  1974-95. WRC a l l o c a t e s  most  of i t s  f u n d s  t o  
t h e  u n b v e r s i t L e s  and nsn-prof i t  i n s t i t u t i o n s ,  and 
WHW s p e n d s  more t h a n  50 p e r  c e n t  of i t s  r e s e a r c h  
budge t  i n  t h e  same way. NWC d e v o t e s  a t h i r d  of i t s  
budge t  t o  t h e  u n i v e r s i t i e s ,  l a r g e l y  i n  t h e  form of 
r e s e a r c h  g r a n t s  and s c h o l a r s h i p s ,  and  a l i t t l e  less 
t h a n  a t e n t h  s f  i t s  b u d g e t  t o  Canadian  i n d u s t r y ,  i n  
t h e  f o m  of g r a n t s  o r  development  c o n t r a c t s .  AECE 
a l s o  s u p p o r t s  r e s e a r c h  i n  Canadian  i n d u s t r y ,  more  
t h a n  a q u a r t e r  of i t s  r e s e a r c h  b u d g e t .  F i n a l l y ,  
p r a c t i c a l l y  a l l  of BREEl s r e s e a r c h  budge t  f a l l s  
i n t o  t h e  Othe r  Canadians c a t e g o r y :  t h e  s u p p o r t  s f  
t h e  P r a i r i e  Farm R e h a b i l i t a t i o n  Centre .*  

It is u s e f u l  to know t h e  d i f f e r i n g  o v e r a l l .  
mandates  of  t h e s e  research d e p a r t m e n t s ,  b u t  we are 
p r i m a r i l y  conce rned  w t t h  in-house e x p e n d i t u r e s .  I f  
we compare T a b l e  11.10 w i t h  T a b l e  11.12,  and t h e  
! in-houses and AEP columns,  i t  c a n  be s e e n  t h a t  
many d e p a r  t rnents  a r e  c h a r a c t e r i z e d  by wide d i s t r f -
b u t i s n  of in-house f u n d i n g .  A number spend most s f  
t h e i r  in-house f u n d s  on R 6 B brat many d o  n o t .  The 
most no tewor thy  o f  t h e  l a t t e r  is p e r h a p s  DOE where 
less t h a n  h a l f  o f  its enormous i n t r a m u r a l  budge t  
g o e s  to  R & D. S i m i l a r l y ,  none  of t h e  i n t r a m u r a l  
budge t  f o r  CCA and o n l y  h a l f  of  t h a t  f o r  EMR g o e s  
t o  R & D; DND s p e n d s  h a l f  o f  i t s  in-house budge t  on  
nsn-R d D a c t i v i t i e s  and NHW s p e n d s  o n l y  about  one-
t h i r d  of i t s  b u d g e t  ow WSA. T h e r e  a r e  a l s o  a number 
of  smal. ler  a g e n c i e s  which show wide f u n d i n g  d i s t r i -  
b u t i o n s .  Thus i n  many of t h e  l a r g e s t  r e s e a r c h  
d e p a r t m e n t s ,  R d D a c t i v i t i e s  a t  t h e  in-house l e v e l  
compete w i t h  s u b s t a n t i a l  s c i e n t i f i c  s e r v i c e  i n v e s t -  
ment f o r  s h a r e s  in the t o t a l  in-house budge t .  

* The data-dypic ted  i n  T a b l e  11.12 c a n  be  found 
f o r  t h e  e a r l i e r  f i s c a l  y e a r s  1972-73 and 1973-74 i n  
t h e  Appendix; s e e  T a b l e s  A.9  and A . 1 0 .  
78 
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\hat f s  t h e  n a t u r e  and breakdown of t h e s e  
non-R & D in-house e x p e n d i t u r e s ?  W e  have  a l r e a d y  
no ted  t h a t  t h i s  s e c t o r  of  t h e  in-house budge t  i s  
i n c r e a s i n g  i n  impor tance  b o t h  a b s o l u t e l y  and prop-
o r t i o n a t e l y .  What, t h e n ,  i s  t h i s  money b e i n g  s p e n t  
on? I n  examining T a b l e  $1.13 i t  i s  appparent .  t h a t  
t h e  d i s t r i b u t i o n  of f u n d s  d i f f e r s  wfde ly  among t h e  
v a r i o u s  d e p a r t m e n t s .  AGR s p e n d s  t h e  v a s t  m a j o r i t y  
of  i t s  in-house f u n d s  o n  c u r r e n t  R & D e x p e n d i t u r e s  
('$74.6 m i l l i o n  i n  1974-75) a s  d ~  AECL and DOC. But 
EMR w i l l  spend $21.8 m i l l i o n  on  s c i e n t i f i c  d a t a  
c o l l e c t i o n  and $13.7 m i l h ion  on  s c i e n t i f i c  i n f o m a -  
t i o n  i n  1974-75. These sums a r e  a  s i g n i f i c a n t  p a r t  
o f  a t o t a l  in-house b u d g e t  of  $77.6 m i l l i o n .  S imi l -
a r l y  DOE a l s o  has c o n s i d e r a b l e  d a t a  c o l l e c t i o n  
($75.5 m i l l i o n  i n  1974-75) and s c i e n t i f i c  i n f o m a -
t i o n  ($37.6 m i l l i o n )  a c t i v i t ies .  DND p o s s e s s e s  a 
l a r g e  t e s t i n g  and s t a n d a r d i z a t i o n  budge t  ($41.5 
m i l l i o n  i n  1974-75) a s  d o e s  NHW ($3 .5  m i l l i o n  o u t  
o f  a t o t a l  in-house b u d g e t  o f  $14.5 m i l l i o n  i n  
1974-75). F i n a l l y ,  NRC p o s s e s s e s  s u b s t a n t i a l  in-
v e s t m e n t s  i n  most  RSA c a t e g o r i e s :  $8.5 m i l l i o n  i n  
d a t a  e o l l e c t f o n ,  $18.2 m i l l i o n  i n  s c i e n t i f i c  in-
f o r m a t t o n ,  $5.8 m i l l i o n  fn t e s t i n g  and s t a n d a r d i z a -  
t i o n  and $0.9 m i l l i o n  i n  f e a s i b i l i t y  s t u d i e s  i n  
1974-75. 

Thus i t  i s  a p p a r e n t  t h a t  some d e p a r t m e n t s  a r e  
much more h e a v i l y  i n v o l v e d  i n  a r c h i v a l ,  c o l l e c t i o n  
and r e g u l a t i o n  work t h a n  o t h e r s .  L a t e r  we s h a l l  s e e  
t h a t  t h e s e  breakdowns are r e l a t e d  t o  d e p a r t m e n t a l  
f u n c t i o n ,  

To c o n c l u d e  t h i s  s e c t i o n  on t h e  a g g r e g a t e  
s t a t i s t i c s  p e r t a i n i n g  t o  t h e  government r e s e a r c h  
e f f o r t  s e v e r a l  s e p a r a t e  p o i n t s  s h o u l d  b e  made. I n  
T a b l e  11.15 we have compared t h e  i n f o m a t i o n  con-
t a i n e d  i n  T a b l e s  T I .  1 and 11.14. It c a n  b e  s e e n  
t h a t  w h i l e  t h e  f e d e r a l  government i t s e l f  d e v o t e s  a 
c o n s i d e r a b l e  and i n c r e a s i n g  f r a c t i o n  of  i t s  own 
in-house budge t  t o  RSA, f e d e r a l  f u n d i n g  employed i n  
Canadian u n i v e r s i t i e s  and i n d u s t r y  i s  used a lmos t  
e x c l u s i v e l y  t o  conduc t  W ti D. I n d u s t r y  and t h e  
universities employ more of  t h e i r  b u d g e t s  f o r  RSA 

s c i e w t i f fc s e r v i c e s .  



Table 11.13 - Total In-Wsuee Expenditures on Act iv i t i es  i n  the Natural Sciences, 1974-75, Ins1udee Man-Program Costs 

CWaRENT CAP8 VAL DATA S C I  VEST C B E A S I  SCmRSHP TOTAL C A P I T A L  TOTAL 
OEPT OR AGENCY R 6 D  R C 8  COLL INFO STAND STQJOIES PROGS CURR RBA RSA EXPEND 
-_______________---_I_-P-------OD-------~--------------------------------------------------------~------

ACR ICULTURE: 
ABY IN I  STRAT I O N  
e m  ctssrm 
~ T W-OF-ANI)IALS 2 466 
RESEARCH 71e449 

&eEmCeLe 66.755 
CQM ARSENALS L T D  162 
e-e-e. 282
6DW PAT 6 DEW L T D  0 
CQYYUNICATIONS 10.622 
CQNS C CORP AFFAIRS: 

CONSUMER A F F A I R S  0 
IMV&L PROPERTY 0 

BaWeRa: 35.118 
EARTH S C I  ENCES 9.832 
WIN C ENERGY RES 25.286 

ENV IRBNMENT: 73.773 
ATMBS ENV SERW 4.993 . 
f M V  WCT SERVICE 40.520 
f N V  PFWT S R W  58 
P ISHERPES 16.960 
MARINE S C I E W E S  11e242 

EXTEWNAL AFFA I R S  0 
I eAmMeOe 308 
ImDmReCm 
M-RICI 
NATIONAL DEFENCES 

QEFENCE RESEARCH 
BEFENCE SERVICES 

NATL F I L M  W A R 0  
NATL HLTH 6 WELFARE: 

HEALTH CARE 
HEALTH PROTECTION 
UED SERVICES 
NYEB USE QRUGS 

NATL LUSl!UMS 
NeRmCm 
P U B L I C  WORKS 
REG ECON EXPANSION 

TeOmAe 
VETERANS A F F A I R S  

Source: S t a t i s t i c s  Canada, Science S t a t i s t i e s  Section, 
a 1972-73, 1973-74, 1974-75, (1974 Survey Results),  15 Play 1974, p. 4%. 
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The t o t a l  s c i e n t i f i c  e x p e n d i t u r e s  a s  a per-
c e n t a g e  of t h e  t o t a l  budge ta ry  e s t i m a t e s  f o r  feder-  
a l  depar-tments w i t h  s c t e n t i f f c  b u d g e t s  f o r  1972-73, 
1973-74 and 1994-7% a r e  shorn  i n  Tab le  11.16. '%he 
columns l a b e l l e d  @ demons t ra te  t h a t  f o r  t h e  p a s t  
t h r e e  y e a r s  s c i e n t i  f i c  e x p e n d i t u r e s  have t a k e n  up a 
l a r g e  (abou t  70 p e r  c e n t )  and f a i r l y  c o n s t a n t  per-
c e n t a g e  of DOE1 s t o t a l  budgets . '  A p r o j e c t e d  d e c l i n e  
i n  1TCI s t o t a l  budget combined w i t h  a p r o j e c t e d  
c o n s t a n t  s c i e n t i f i c  budge t  h a s  r e s u l t e d  i n  a pro-
j e c t e d  jump i n  t h e  p e r c e n t a g e  of ITCBs t o t a l  expen-
d i t u r e s  devoted t o  s c i e n t i f i c  a c t i v i t i e s  i n  1974-
75, BPJB h a s  a c o n s t a n t  b u d g e t a r y  p e r c e n t a g e  f o r  
s c i e n t i f i c  a c t i v i t i e s  of between 4  and 5 p e r  c e n t .  
I n  t h e  l a s t  t h r e e  y e a r s  DIRI s s c i e n t i f i c  budget  h a s  
grown a s  a p e r c e n t a g e  of i t s  t o t a l  budget  ( f rom $2 
t o  9 1  pe r  c e n t ) ,  AGR d e v o t e s  between 20 and 25 per  
c e n t  of i t s  budge t  t o  s c i e n t i f i c  activities, w h i l e  
NW normal ly  d e v o t e s  less t h a n  1 per  c e n t  of i t s  
t o t a l  budget  t o  s c i e n t i f i c  a c t i v i t i e s .  DOC'S  sc ien-
t i f i c  a l l o c a t i o n  h a s  d e c l i n e d  d r a m a t i c a l l y  (87 p e r  
c e n t  i n  1972-73 t o  a p r o j e c t e d  69 p e r  c e n t  i n  1974- 
75) . C C A f  s a l  l o c a t i o n  is c o n s t a n t  a t  about  22 p e r  
c e n t  a s  i s  MOT1 s a t  about  1 .6  per  c e n t .  DREE a l l o -
c a t e s  about  8.6 p e r  c e n t  of i t s  budget  t o  s c i e n t i f -
i c  a c t i v i t i e s ,  M abou t  2,s p e r  c e n t .  DPWl s per-
c e n t a g e  h a s  d e c l i n e d  from 2 , 2  t o  0.8 p e r  c e n t ;  
T N A f s h a s  been c o n s t a n t  a t  about  0.4 p e r  c e n t  a s  
h a s  VAis a t  0.1 p e r  c e n t .  

Tab le  P I ,  16 d e m o n s t r a t e s  the enormous di,ver-
s i t y  which c h a r a c t e r i z e s  t h e  r e l a t i o n s h i p  between 
t h e  s c i e n t i f t c  d i v i s i o n  s f  a depar tment  and t h e  
depar tment  a s  a  whole, The v a r i o u s  f e d e r a l  a g e n c i e s  
d i s p l a y  t h e  same kfnd of d i v e r s i t y ;  some have l a r g e  
p r o p o r t i o n a t e  r e s e a r c h  e f f o r t s ,  o t h e r s  smal l .  These 
v a r y i n g  p r o p o r t i o n s  must b e  kep t  i n  mind i n  consid-  
e r i n g  t h e  i n t e r r e l a t i o n s h i p s  between t h e  sc- ient i f tc  
s e c t o r s  of t h e  d e p a r t m e n t s  and a g e n c i e s  and t h e  de- 
p a r t m e n t s  and a g e n c i e s  t a k e n  a s  complete  e n t i t i e s ,  

A s  noted e a r l i e r  i n  t h i s  c h a p t e r ,  most of t h e  fed-
e r a l  depar tments  and a g e n c i e s  conduct  t h e  m a j o r i t y  
of  t h e % r  s c i e n t i f i c  a c t i v i t i e s  i n  t h e  NCR. I n  1973- 
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NRC! s p h y s i c s  s e c t  i o n  and t h e  Commercial P r o d u c t s  
Group of  AECL; between c e r t a i n  s u b d i v i s i o n s  of DOC 
and MOT; and between t h e  b i o l o g i c a l  and chemica l  
b r a n c h e s  ~ f  kTRC and c o r r e s p o n d i n g  g roups  a t  NHTJ and 
DOE. Such c o n t a c t s  e x i s t  b e c a u s e  t h e y  have  been 
documented b u t  a t  p r e s e n t  w e  do  n o t  p o s s e s s  any 
s u r v e y  i n f o m a t i o n  abou t  t h e  ways i n  which t h e  com-
muni ty  a s  a whole f u n c t i o n s ,  t h e  m a j o r  pathways of 
communication o r  t h e  s o c i a l  v a r i a b l e s  g o v e r n i n g  t h e  
i n t e r r e l a t i o n s h i p s  w i t h i n  t h e  community. Without  
such i n f o m a t i o n  o n e  can  do l i t t l e  more t h a n  t r a c e  
t h e  o r g a n i z a t i o n a l  p a t t e r n  as h a s  keen  done  above.  
But i t  must  b e  remembe~ed t h a t  t h a t  p a t t e r n  i s  
i n f u s e d  and o v e r l a i d  w i t h  a  m u l t i t u d e  of i n t e r - p e r -
s o n a l  and i n t e r - g r o u p  c o n t a c t s  and r e l a t i o n s h i p s .  

4. S c i e n t i f i c  A c t i v i t i e s -  R e g i o n a l  D e s c r i ~ t i o n *  
The d i v e r s i t y  which c h a r a c t e r i z e s  t h e  f e d e r a l  re-
s e a r c h  i n s t i t u t i o n s  w i t h i n  t h e  Ottawa a r e a  is  re-
p e a t e d ,  i f  n t enhanced,  i n  t h e  r e g i o n s  of Canada. 
C e r t a i n  gov 1rnment d e p a r t m e n t s ,  n o t a b l y  ACW, DND 
and more r e c e n t l y  DOE, h a v e  been  h e a v i l y  invo lved  
i n  promot ing  p u r e  and a p p l i e d  r e s e a r c h  i n  t h e  pro-
v i n c e s .  Over t h e  y e a r s ,  t h e  a d m i n i s t r a t o n - s  of fed-
e r a l  r e se . a rch  programs have  p e r c e i v e d  t h a t  c e r  t a i n  
r e s e a r c h  needs  a r e  b e s t ,  o r  most  c h e a p l y  m e t  i n  lo-  
c a t i o n s  o u t s i d e  t h e  NCR. Sonet imes  a r e g i o n a l  re-
s e a r c h  i n s t i t u t i o n  is  e s t a b l i s h e d  b e c a u s e  c e r t a i n  
problems I n h e r e n t  t o  t h e  r e g i o n  a r e  c o n s i d e r e d  t o  
b e  un ique  o r  s u f f i c i e n t l y  i m p o r t a n t  t o  m e r i t  
s p e c i a l  a t t e n t i o n  on l o c a t i o n .  I n  o t h e r  c a s e s ,  a 
r e s e a r c h  i n s t i t u t i o n  is  l o c a t e d  beyond t h e  O t t a m -
H u l l  a r e a  because  t h e  r e g i o n  can  p r o v i d e  c o n d i t i o n s  
which a r e  p a r t i c u l a r l y  s u i t a b l e  f o r  t h e  development 
of a r e s e a r c h  program of n a t i o n a l  o r  i n t e r n a t i o n a l  
s i g n i f i c a n c e .  I tha teve r  t h e  c a s e ,  a s  w i t h  t h e  r e  
s e a r c h  e s t a b P i s h m e n t s  i n  t h e  MCR, t h e  r e g i o n a l  re-
s e a r c h  i n s t i t u t i o n  i s  b e s t  unde r s tood  i n  t e r n s  s f  
i t s  o m  un ique  g o a l s  and f u n c t i o n s ;  i t  must  be rem-
embered t h a t  no two r e g i o n a l  i n s t i t u t i o n s  have  ex-
a c t l y  t h e  same s e t  of a ims  o r  t h e  same s e t  of 
p r o d u c t s . 

-A-* The r e g i o n a l  d i s t i n c t i o n s  made i n  t h i s  c h a p t e r  
a r e  drawn a l o n g  p r o v i n c i a l  l i n e s  s i n c e  t h e  d a t a  was 
c o l l e c t e d  on a  p r o v i n c i a l  b a s i s ,  



A r e g i o n a l  r e s e a r c h  e s t a b l i s h m e n t  may b e  a 
r n u l t i - m i l l i o n  d o l l a r  i n s t i t u t i o n  aimed a t  promot ing  
a m a j o r  s c i e n t i f i c  program of n a t i o n a l  impor tance%,  
O r  i t  may be  a s m a l l  d e p a r t m e n t a l  r e s e a r c h  s t a t i o n  
w i t h  a budge t  s f  s e v e r a l  t housands  of d o l l a r s  and 
g o a l s  which a r e  s p e c i f i c a l l y  keyed t o  t h e  economic 
r e q u i r e m e n t s  of  a p a r t i c u l a r  r e g i o n l *  Conver se ly ,  
a r e s e a r c h  i n s t i t u t i o n  may b e  l a r g e  and r e g i o n a l l y -
o r f e n t e d  o r  small and n a t i o n a l l y - o r i e n t e d ,  

The r a n g e  of  g o a l s  and f u n c t i o n s  d e f i n e d  by 
t h e s e  e x t r e m e s  migh t  seem t o  l i m i t  t h e  u s e f u l n e s s  
of  a g g r e g a t e  s t a t i s t i c s  i n  a c c u r a t e l y  d e s c r i b i n g  
t h e  f e d e r a l  r e s e a r c h  e f f o r t  i n  t h e  r e g i o n s .  Recent-
l y ,  a number s f  commentators  and p o l i t i c i a n s ,  p a r t -
i c u l a r l y  i n  Quebec, have  s e v e r e l y  c r i t i c i z e d  t h e  
d i s t r i b u t i o n  of f e d e r a l  r e s e a r c h  r e s o u r c e s  on t h e  
b a s i s  of t h e  a g g r e g a t e  f i g u r e s  c o v e r i n g  t o t a l  fed-
e r a l  r e s e a r c h  e x p e n d i t u r e s  i n  t h e  r e g i o n s ,  Many o f  
t h e s e  c r i t i c i s m s  a p p e a r  t o  l o s e  much s f  t h e i r  va l -
i d i t y  i n  t h e  l i g h t  of a n  e x a m i n a t i o n  of manpower, 
e x p e n d i t u r e  and f u n c t i o n a l  d i s t r i b u t i o n s  w i t h i n ,  as 
w e l l  as among, p r o v i n c e s .  Such f a c t o r s  as  t h e  reg-
i o n a l  o r i e n t a t i o n  of t h e  f e d e r a l  r e s e a r c h  e f f o r t ,  
t h e  economic impact  of even  r e g i o n a l l y  d i r e c t e d  1 

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

* The Cha lk  R i v e r  Nuc lea r  L a b o r a t o r i e s  t o g e t h e r  
f o m  a r e s e a r c h  e s t a b l i s h m e n t  of t h i s  k i n d ,  These 
l a b o r a t o r i e s  c o n d a ~ e t  l a r g e  r e s e a r c h  programs des-
igned  t o  f u r t h e r  o u r  a b i l i t y  t o  a p p l y  h o w l e d g e  
ga ined  i n  t h e  f i e l d s  of a tomic  and n u c l e a r  p h y s i c s  
t o  p e a c e f u l  s c i e n t f  f i c  and economic purposes .  Pro-
j e c t s  i n c l u d e  work d e v o t e d  t o  NRX and NRU n u c l e a r  
r e a c t o r s ,  n e u t r s n - s c a t t e r i n g  and mass s p e c  t romet-  
e r s ,  computer  t e c h n o l o g y ,  e l e c t r o n  mic roscopes ,  
x- ray ,  110-, ESR and EYR s p e c t r o m e t e r s ,  s t r e s s  and 
t e n s i l e  t e s t i n g  machines ,  e l e c t r o n  and p a r t i c l e  
a c c e l e r a t o r s .
** The H e a l t h  of Animals L a b o r a t o r y  i n  Winnipeg 
w i t h  a budge t  of $30,000 i n  1991  i s  a n  example of 
s u c h  a s m a l l - s c a l e  r e g i o n a l l y  o r i e n t e d  r e s e a r c h  
e n t e r p r i s e - The r e s e a r c h  program of t h e  l a b o r a t o r y  
i s  p r i m a r i l y  devo ted  t o  t h e  t e s t i n g  and d i a g n o s i s  
of  l o c a l  a n i m a l s  f o r  t h e  d p e a r t m e n t ,  t h e  ongoing 
a i m  b e i n g  t h e  p r e v e n t i o n  of s t o c k  l o s s  t h r o u g h  
d i s e a s e  i n  l o c a l  an ima l  p o p u l a t i o n s .  Another  small 
s t a t i o n  which s e r v e s  a un ique  r e g i o n a l  
t h e  a v a l a n c h e  r e s e a r c h  u n i t  a t  R o g e r i s  
B r i t i s h  Columbia-  
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P a s s  
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in 
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fund ing  s f  I p r o v i n c i a l '  endeavours  must b e  t a k e n  
i n t o  accoun t  b e f o r e  p e r c e i v e d  i n e q u i t i e s  can  be  
e v a l u a t e d .  Some of t h e  d a n g e r s  invo lved  i n  t o o  
q u i c k l y  e x t r a p o l a t i n g  from t h e  a g g r e g a t e  f i g u r e s  
w i l l  be  d i s c u s s e d  i n  t h e  f o l l o w i n g  s e c t i o n .  

N e v e r t h e l e s s ,  t h e  a g g r e g a t e  f i g u r e s  do r e v e a l  
c e r t a i n  g e n e r a l  t r e n d s  i n  t h e  d i s t r i b u t i o n  of fed-
e r a l  r e s e a r c h  r e s o u r c e s  a c r o s s  Canada; they  a l s o  
provoke q u e s t i o n s  abou t  t h e  p r e s e n c e  o r  absence  s f  
a f e d e r a l  p o l i c y  d e a l i n g  w i t h  s c i e n t i f i c  r e s e a r c h  
c a r r i e d  on i n  t h e  p r o v i n c e s ,  A t  t h e  v e r y  l e a s t ,  
t h e y  p r o v i d e  a s u i t a b l e  jumping-off p o i n t  i n t o  t h e  
d e b a t e  which s u r f a c e d  i n  1978 c o n c e r n i n g  t h e  na-
t i o n a l  a l l o c a t i o n  of f e d e r a l  s c i e n t i f i c  a c t i v i t i e s ,  
A s  d e s c r i b e d  above,  c e r t a i n  d e p a r t m e n t s  and agen-
c i e s  a r e  much more h e a v i l y  i n v o l v e d  i n  r e g i o n a l  
s c i e n t i f i c  inves tmen t  t h a n  o t h e r s ,  F o r  example, 
DOC, CCA, &I,%TC, NHW and b 0 T  conduc t  a l l ,  o r  
n e a r l y  a l l ,  of  t h e i r  s c i e n t i f i c  r e s e a r c h  and admin- 
i s t r a t i v e  o p e r a t i o n s  i n  t h e  NCR. Indeed ,  t h e r e  a r e  
r e a l l y  o n l y  f o u r  f e d e r a l  d e p a r t m e n t s  w i t h  subs tan -
t i a l  o r  wide-spread r e g i o n a l  i n v e s t m e n t s  : AGR, Em, 
DOE and DND. h s n g  t h e  f e d e r a l  a g e n c i e s  and Crown 
c o r p o r a t t o n s ,  o n l y  NWC h a s  s u b s t a n t i a l  r e g i o n a l  in-
ves tmen t s .  A number of a g e n c i e s  (AECL, C L ,  CBC, 
NFB) have l o c a t e d  t h e i r  cen t ra l .  r e s e a r c h  e s t a b l i s h -  
ments  beyond t h e  NCR, b u t  t h e y  do  n o t  have ' r e g i o n -
a l 1 r e s e a r c h  poPic ies s e e  The S t .  Lawrence Sea- 
way A u t h o r i t y ,  because  of t h e  n a t u r e  of i t s  man-
d a t e ,  p o s s e s s e s  two r e s e a r c h  i n s t i t u t i o n s  a l o n g  t h e  
Seaway i n  O n t a r i o  and Quebec; however, most  of i t s  
r e s e a r c h  i s  conducted  i n  Ot tawa- A l l  t h e  o t h e r  
a g e n c i e s  (CPDL, CWC, XDRC, bRC) have l o c a t e d  t h e i r  
r e s e a r c h  o r g a n i z a t i o n s  i n  t h e  NCK- When speak ing  of 
t h e  r e g i o n a l  f e d e r a l  r e s e a r c h  e f f o r t ,  t h e r e f o r e ,  
one is  r e a l l y  speak ing  abou t  t h e  work of t h e  f o u r  
f e d e r a l  depar tmen t s  ment ioned above and of t h e  NRC, 

T a b l e s  P I ,  17 and 1%-18 p r e s e n t  t h e  p e r c e n t a g e  
d i s t r i b u t i o n s  of  manpower and e x p e n d i t u r e s  f a r  t h e  
f o u r  r e g i o n a l l y  o r i e n t e d  f e d e r a l  d e p a r t m e n t s ,  From 
t h e s e  f i g u r e s  i t  i s  obv ious  t h a t  i n  g e n e r a l  cap i -
tal-manpower r a t i o s  are f a i r l y  c o n s t a n t  a c r o s s  t h e  
f o u r  depar tmen t s .  It i s  a l s o  obv ious  t h a t  even 
among t h e  f o u r  r e g i o n a l l y  o r i e n t e d  f e d e r a l  d e p a r t -
ments  t h e r e  is  a wide r a n g e  of r e g i o n a l  commitment. 
I n  1973-74, EPR s p e n t  o n l y  1 5  p e r  c e n t  of i t s  re-
s e a r c h  budge t  i n  t h e  r e g i o n s ,  a l t h o u g h  t h i s  was 
wide ly ,  i f  unevenly ,  d i s t r i b u t e d ,  By c o n t r a s t  AGR 
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s p e n t  a f u l l  55 ,4  p e r  c e n t  of t h e  r e s e a r c h  budge t  
i n  t h e  r e g i o n s  ( i n  p a s t  y e a r s  t h e  p e r c e n t a g e  was 
h i g h e r ) ,  DOE and DND a r e  approxirnakeay on a pa r  
w i t h  79.3 and 77 p e r  c e n t  of t h e i r  t o t a l  r e s e a r c h  
b u d g e t s  go ing  t o  t h e  p r o v i n c e s .  

The i n t e r - r e g i o n a l  d i s t r i b u t i o n  s f  f e d e r a l  
r e s e a r c h  r e s o u r c e s  i n  each  of  t h e  b i g  f o u r  d e p a r t -
men t s  i s  uneven. 'The o n l y  d e p a r t m e n t  w i t h  a con-
s i s t e n t  p o l i c y  i n  t h i s  r e s p e c t  i s  AGR, where ap-
p r o x i m a t e l y  e q u a l  sms of money ( a b o u t  $6 m i l l i o n  
i n  1973-74) a r e  a l l o c a t e d  y e a r l y  t o  eack of t h e  
p r o v i n c e s  west  of  O n t a r i o ,  Quebec r e c e i v e s  s l i g h t l y  
less y e a r l y ,  and f f  t h e  A t l a n t i c  P r o v f n c e s  a r e  
grouped t o g e t h e r  ( a s  t h e y  a r e  i n  t h e  1973-74 f i g -
u r e s ) ,  t h i s  whole e a s t e r n  r e g i o n  i s  s e e n  t o  r e c e i v e  
a p p r o x f m a t e l y  t h e  same amount a s  o n e  w e s t e r n  pro-
v i n c e .  The 1972-73 f i g u r e s  f a r  ACR i1kust .rat .e  t h e  
d i s a g g r e g a t e d  e a s t e r n  p i c t u r e ;  f  mom t h e  1972-73 
p r e s e n t a t i o n  i t  i s  a p p a r e n t  t h a t ,  p r o v i n c e  by  
p r o v i n c e ,  t h e  j u r i s d i c t i o n s  e a s t  of t h e  NCR r e c e i v e  
f a r  less r e s e a r c h  s u p p o r t  t h a n  t h o s e  west  of i t .  
The r e a s o n s  u n d e r l y i n g  t h i s  d i s t r i b u t i o n  w i l l  b e  
d i s c u s s e d  i n  t h e  n e x t  s e c t j o n .  

Turning now t o  EMR, i t  can  b e  s e e n  t h a t  t h e  
r e g i o n a l  fnvestrnenk of t h i s  d e p a r t m e n t  is  Bow b u t  
widesp read ,  w i t h  c o n c e n t r a t i o n  i n  A l b e r t a  and Nova 
S c o t i a .  By c o n t r a s t ,  DOE h a s  s u b s t a n t f a l  r e g i o n a l  
i n v e s t m e n t s ;  a  g r e a t  d e a l  s f  money i s  s p e n t  on  re-
s e a r c h  i n  O n t a r i o ,  s i z e a b l e  amounts i n  BC, M b e r t a ,  
Manitoba and Nova S e o t i a ,  and s l i g h t l y  s m a l l e r  
amsumts i n  Quebec , New Brunswiek and Newfound l a n d .  
DNB h a s  s u b s t a n t i a l  i n v e s t m e n t s  i n  Be, M b e r t a ,  
Ow t a r  i o ,  Quebec and Nova S c o % i a  c o r r e s p o n d i n g  t o  
t h e  P a c i f i c ,  Western  O n t a r i o ,  Quebec and E a s t e r n  
arms o f  t h e  DNB r e s e a r c h  e f f o r t ,  

W e  can  b r i e f l y  summarize t h e  t o t a l  e x p e n d i t u r e  
v a l u e s  f o r  t h e  f e d e r a l  in-house r e s e a r c h  e f f o r t  i n  
eack  of  t h e  p r o v i n c e s .  I n  d o l l a r  terms, BC, 
A l b e r t a ,  Manitoba,  Quebec and Nova S c s t f a  a r e  about  
on  a p a r ;  O n t a r i o  r e c e i v e s  more t h a n  t w i c e  t h e  
amount r e c e i v e d  by t h e  p r e v i o u s  f i v e ;  and l i t t l e  
money f s  s p e n t  f n  t h e  Nor th ,  Saskatchewan,  New 
Brunswick,  P E I  and Pllewfoalndlasad, These a r e  t h e  corn-
p a r a t l v e ,  t o t a l  f i g u r e s  t h a t  f o m  t h e  s t a t i  s t i c a l  
b a s i s  f o r  most  of t h e  c r i t i c i s m  d i r e c t e d  a t  t h e  
f e d e r a l  government,  c r i t i c f srn h l c h  a c c u s e s  b o t h  
t h e  government a s  a  whole and s p e c i f i c  d e p a r t m e n t s  
of  f a v o u r i t i s m  in t h e i r  r e s e a r c h  a l l o c a t f s n s  ( p a r t -
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i c u l a r l y  s f  f a v o u r i t i s m  b e n e f i t t i n g  O n t a r i o  a t  t h e  
expense of t h e  rest of Canada).  But b e f o r e  examin-
ing  t h i s  problem, a n  e x t e n s i v e  d e s c r i p t i o n  s f  eke  
B n s t i t u t l o n a h  base  f o r  t h e s e  a g g r e g a t e  s t a t f  s t i c s  
w i l l  be g i v e n .  

The d i f f e r e n c e s  i n  t h e  r e g i o n a l  d i s t r i b u t i o n  
p a t t e r n s  f o r  r e s e a r c h  inves tment  a r e  b e s t  e x p l a i n e d  
i n  terms of t h e  s p e c i a l  g o a l s  s f  each depar tment  
and t h e  historical development of each  r e s e a r c h  
o r g a n i z a t i o n .  The s u b j e c t  of t h e  r o l e s ,  g o a l s  and 
f u n c t i o n s  of  t h e  v a r i o u s  government agencf es and 
depar tmen ts  i s  d e a l t  w i t h  i n  Chap te r  111. Here we 
s h a l l  d e a l  w i t h  t h e  a c t i v i t i e s  of a v a r i e t y  of  t h e  
r e g i o n a l  r e s e a r c h  e s t a b l i s h m e n t s .  

L e t  u s  b e g i n  by commenting v e r y  b r i e f l y  o n  t h e  
r e g i o n a l  a c t i v i t i e s  of d e p a r t m e n t s  and a g e n c i e s  i n  
which t h e  o n l y  maJ o r  r e s e a r c h  e s t a b l i s h m e n t  is  
l o c a t e d  beyond t h e  NCR, CAL spends  about  $100 000 
each yea r  a t  S t .  P a u l  1iErmft.e i n  Quebec on re-
s e a r c h  i n t o  e x p l o s i v e s  and accsmpanyf ng a p p a r a t u s .  
Also i n  Quebec, t h e  NFB and CWC i n v e s t  s e v e r a l  hun- 
dred thousand d o l l a r s  y e a r l y  i n  p r o d u c t i o n  re-
s e a r c h .  The NFB l a b  c o n c e n t r a t e s  on computer a p p l l -  
c a t f o n s  f n  f i l m  p r o d u c t i o n  t echno logy ;  t h e  CBC h a s  
a f a c t l i t y  devo ted  t o  t h e  o p e r a t i o n a l  problems of 
b r o a d c a s t i n g ,  c o n c e n t r a t i n g  p a r t  f c u l a r l y  on t h e  
e v a l u a t i o n  s f  equipment f o r  purchase .  The P r a f r  i e  
Farm R e h a b i l i t a t f o n  C e n t r e  i n  Saskatoow conduc t s  
r e s e a r c h  i n t o  t h e  problem of land u s e  ad jus tment  
and wa te r  development,  Even though under t h e  con-
t r o l  of DREE t h i s  f a c i l i t y  h a s  s h i f t e d  f t s  emphasis 
from t h e  problems of p h y ~ i c a l ~ r e s o u r c e s  t h o s e  of t o  
r u r a l  p o p u l a t i o n  a d j  us tments .  The Department of 
Ve te rans  A f f a i r s  - which h a s  no Ottawa r e s e a r c h  
e s t a b l i s h m e n t  - o p e r a t e s  a series of r e s e a r c h  
programs concerned ~ 5 t h  g e r i a t r i c s  i n  h o s p i t a l s  
a c r o s s  t h e  c o u n t r y .  F i n a l l y ,  I N A  o p e r a t e s  a 
r e s e a r c h  l a b o r a t o r y  a t  I n u v i k  ( w i t h  a budget  .sf 
j u s t  over  $ 1  m i l l i o n  i n  1973-74). The l a b o r a t o r y 1  s 
f a c f l i t i e s  a r e  made a v a i l a b l e  t o  anyone conduc t ing  
s c i e n t i f i c  r e s e a r c h  i n  t h e  North ,  p a r t i c u l a r l y  
u n i v e r s i t y  p e r s o n n e l ,  The a c t u a l  r e s e a r c h  a c t f v i t -
ies of t h e  l a b o r a t o r y  a r e  l i m i t e d ,  b u t  a program of 
l and  u s e  r e s e a r c h  i n  t h e  North  i s  b e i n g  c a r r i e d  ou t  
employing g e o l o g f s t s ,  h y d r o l o g i s t s ,  geographers  
and o t h e r s .  



A d e s c r i p t i o n  of t h e s e  i n s t i t t a t i o n s  s e r v e s  t o  dem-
o n s t r a t e  once  a g a i n  t h e  v a r i e t y  o f  t h e  f e d e r a l  in-
house r e s e a r c h  e f f o r t .  None of t h e  programs des-
c r i b e d  i s  momentous, b u t  each f u l f i l s  a s p e c i f i c  
and o f t e n  v e r y  n e c e s s a r y  r o l e  i n  Canada l s  r e s e a r c h  
s t r u c t u r e .  These i n s t i t u t i o n s  a r e  n o t  r e g i o n a l l y  
o r i e n t e d  - w i t h  t h e  p o s s i b l e  e x c e p t i o n  of t h e  
B r a i r  i e  Farm R e h a b i l i t a t i o n  C e n t r e ;  r a t h e r  t h e y  a r e  
e s t a b b i s h m e n t s  which have been l o c a t e d  i n  t h e  re-
g i o n s  f o r  i n t e r n a l  purposes .  Most do no t  even bene- 
f i t  p a r t i c u l a r l y  from t h e i r  r e g i o n a l  Hoca t f sn ,  and 
f o r  our  purposes  t h e y  might  a s  w e l l  b e  l o c a t e d  i n  
$8 tawa , 

I n  a d d i t i o n  t o  t h e  above-mentioned i n s t i t u -
t i o n s ,  t h e s e  a r e  t h o s e  r e g i o n a l  r e s e a r c h  e s t a b l i s h -
ments t h a t  a r e  set up by d e p a r t m e n t s  o r  a g e n c i e s  
which conduct  most of t h e i r  r e s e a r c h  i n  t h e  NCR, 
NHW, w i t h  a l a r g e  Ottawa r e s e a r c h  o r g a n i z a t i o n ,  
s p o n s o r s  s m a l l  r e s e a r c h  e f f o r t s  i n  t h e  w e s t e r n  pro- 
v i n c e s  under a $180 080 h e a l t h  development g r a n t ,  A 
much l a r g e r  sum ($350 $00) h a s  a l s o  been a l l o c a t e d  
by NHFJ th rough  t h e  Medical  S e r v i c e s  Branch t o  en-
courage  t h e  development of a h e a l t h  c a r e  d e l i v e r y  
program i n  t h e  Yukon and NWT which w i l l  b e  on a par  
w i t h  programs of t h i s  type  i n  t h e  remainder  of Can-
ada.* I n  a d d i t i o n ,  PW h a s  two s m a l l  r e s e a r c h  i n s t f -
t u t i o n s  i n  O n t a r i o  and ouebec.  The SLSA h a s  t h r e e  
f a c i l i t i e s ,  two i n  O n t a r i o  (Cornwal l  and S t .  Cath-
e r i n e ~ )  and one i n  Quebec ( S t .  Lamberg), which con-
c e r n  themselves  with improving t h e  n a v i g a t i o n  sys-
t e m  s f  t h e  S t .  Lawrence, e n g i n e e r i n g  r e s e a r c h ,  and 
t h e  p o s s i b i l i t y  of  e x t e n d i n g  t h e  n a v i g a t i o n  season .  
F i n a l l y ,  MOT h a s  a f a i r l y  Large r e s e a r c h  es tab-
l i shment  i n  Montreal  known as t h e  S t .  Lawrence S h i p  
Channel D i v i s i o n  whfch s e r v e s  a s  a  d a t a  c o l l e c t i o n  
agency f o r  t h e  S t .  Lawrence River  System.** 

These r e g i o n a l  s p i n - o f f s  from c e n t r a l  Ottawa 
r e s e a r c h  e s t a b l i s h m e n t s  o f t e n  b e n e f i t  t h e  r e g i o n  f n  
which t h e y  a r e  l o c a t e d ,  The NHW u n i t s  were es tab-
l i s h e d  because  s f  a pe rce ived  l a c k  of h e a l t h  re-
s e a r c h  coverage  a c r o s s  Canada. The s p e c i a l  informa-
t i o n  which t h e s e  u n i t s  g e n e r a t e  w i l l  b e  of use  i n  
r a i s f  ng t h e  h e a l t h  s t a n d a r d s  of p a r t i c u l a r  r e g i o n s  

-* P a r t i c u l a r  emphasis h a s  been placed on r e s e a r c h  

i n t o  i n f a n t  m o r t a l i t y .  

** The c o l l e c t e d  d a t a  a r e  employed i n  h y d r a u l i c  and 

e n g i n e e r i n g  standies i n  Ottawa. 




of  Canada. S i m i l a r l y  t h e  SLSA and MOT u n i t s  which 
s e r v e  a s  r e s e a r c h  c e n t r e s  f o r  Seaway p rob lems  w i l l  
b e n e f i t  O n t a r i o  and Quebec, i f  n o t  t h e  rest of  
Canada. Yet t h e r e  is  a l s o  a n a t i o n a l  mandate  b e i n g  
f u l f i l b e d  i n  t h e s e  i n s t a n c e s  - t h e  p r e s e r v a t i o n  sf 
a n a t i o n a l l y  i m p o r t a n t  waterway.  These  r e s e a r c h  in-  
s t i t u t i o n s  r e c o g n i z e  n a t i o n a l  and l o c a l  g o a l s ;  a 
d e s c r i p t i o n  of t h e i r  a c t i v i t i e s  s e r v e s  t o  c l a r i f y  
t h e  d i s t i n c t i o n  made e a r l i e r  be tween  e x t e r n a l  and 
i n t e r n a l ,  r e g i o n a l  and n o n - r e g i o n a l ,  needs  and 
g o a l s .  

The t w o  l a r g e l y  s c i e n t i f i c a l l y  o r i e n t e d  Crown 
c o r p o r a t i o n s  c r e a t e d  by t h e  f e d e r a l  government (NRC 
and AECL) a l s o  have  s u b s t a n t i a l  i n v e s t m e n t s  o u t  s i d e  
t h e  NCR. However, o n l y  NRC h a s  any  k i n d  of r e a l  
r e g i o n a l  mandate .  AECL h a s  two v e r y  Barge  r e g i o n a l  
e s t a b l i s h m e n t s .  h e  f i r s t  i s  t h e  Chalk  R ive r  
Nuc lea r  Establishment ( O n t a r i o )  where  t h e  l a b o r a -
t o r i e s  "conduct  programmes s f  b a s i c  and a p p l i e d  
r e s e a r c h  and e n g i n e e r i n g  development  i n  such  f i e l d s  
a s  n u c l e a r  p h y s i c s ,  m a t e r i a l  s c i e n c e s ,  r a d i a t i o n ,  
and e n v i r o n m e n t a l  e f f e c t s  of  r a d ' o - i s o t o p e  contam-8
i n a t i o n  and r a d i a t i o n  exposure ."  The second is  t h e  
W h i t e s h e l l  Nuc lea r  Resea rch  E s t a b l i s h m e n t  l o c a t e d  
a t  Binawa, Mani toba ,  and  1s "gea red  t o  an  improved 
u n d e r s t a n d i n g  of t h e  n u e l e a r  power p r o c e s s  and t h e  
b e h a v i o r  of  m a t e r i a l s  used  i n  t h e  n u c l e a r  power 
sys tem.  The main programmes are  conce rned  w i t h  
n u e l e a r  p h y s i c s ,  material s c i e n c e s ,  n a d i a t i o n  and 
r a d i o - c h e m i s t r y ,  and  w i t h  t h e  g e n e t i c  and o t h e r  
b i o l o g i c a l  g f f e c t s  of  r a d i a t i o n  e x p o s u r e  o n  l i v i n g  
organisms." Pn a d d i t i o n  t o  t h e  f o r e g o i n g ,  AECL 
r u n s  a series s f  power p r o j e c t s  a t  S h e r i d a n  P a r k  i n  
O n t a r i o  w i t h  t h e  s b j  e c t i v e  of  improving  " n u c l e a r  
power sys t ems  d e s i g n ,  n u c l e a r  c o n s u l t i n g  s e r v i c e s ,  
development  and tes t ing of  maj o r  equipment  items 
f o r  n u c l e a r  power p l a n t s  and p r o j e c t  management of 
t h e  Douglas  P o i n t  and G e n t i l l y  n u c l e a r  power s t a -
t i o n s ,  t h e  Bruce  heavy w a t e ~ ~ p l a n t ,  Ne l sonand t h e  
R i v e r  t r a n s m i s s i o n  system." I n  t h e  f i s c a l  y e a r  
1972-73 C h a l k  R i v e r  had a  b u d g e t  of  $41.6 m i l l i o n ,  
S h e r i d a n  P a r k  $3.6 m i l l i o n ,  and  t h e  Pinawa e s t a b -
l i s h m e n t  $15.7 m i l l i o n .  These  a r e  a l l ,  t h e r e f o r e ,  
s u b s t a n t i a l  p r o j  eets,  Cha lk  R i v e r  b e i n g  t h e  l a r g e s t  
n u c l e a r  r e s e a r c h  p r o j e c t  i n  Canada. Yowever, none 
o f  t h e s e  c e n t r e s  h a s  a r e g i o n a l  mandate .  They are  
l o c a t e d  where  t h e y  a r e  f o r  i n t e r n a l  r e a s o n s  (most  
o f t e n  d e f e n c e ) ,  and  a l t h o u g h  t h e y  may have  a s i z e -
a b l e  i n f l u e n c e  on l o c a l  employment i t  is d i f f i c u l t  



t o  t r a c e  any economic b e n e f i t s  t o  t h e  p r o v i n c e  t h a t  
f l o w  d i r e c t l y  from them. Moreover t h e i r  m i s s i o n  is 
whole ly  n a t i o n a l  i n  scope - t h e  c r e a t i o n  of a nu-
c l e a r  c a p a c i t y  f o r  p e a c e f u l  purposes  i n  Canada. 
T h e i ~  r e s e a r c h  programs were never  i n t e n d e d  t o  
have ,  om des tgned  t o  f u l f k l ,  r e g i o n a l  o b j  e c t i v e s .  

Such i s  n o t  t h e  c a s e  w i t h  NRC. C e r t a f n  agen-
c i e s  of NRC, such  a s  t h e  P r a i r i e  Regional  kabora-
t o r y  and t h e  A t l a n t i c  Reg iona l  L a b o r a t o r y ,  have  
h i s t o r i c a l l y  been  v e r y  c o n s c i o u s  of t h e  needs  and 
a s p i r a t i o n s  of t h e  r e g i o n s  i n  which t h e y  a r e  
l o c a t e d ,  t o  t h e  p o i n t  where r e s e a r c h  programs have 
o f t e n  been s p e c i f f  c a l l y  d i r e c t e d  t o  p a r t i c u l a r  
economic o r  t e c h n o l o g i c a l  problems of  t h e  a r e a .  But 
t h e  r e g i o n a l  work s f  NWC --a l s o  i n c l u d e s  p r o j e c t s  
which have  been r e g i o n a l l y  Toca ted  
c o n d i t i o n s  I n  t h e  a r e a ;  t h e s e  p r o j e c t s  have  v e r y  
%ow ( o r  no) economic o r  s o c i a l  r e g i o n a l  sp in-  o f f s .  
A b r i e f  r e v i e w  of  NRC a c t i v i t i e s  i n  t h e  r e g i o n s  
id111 r e v e a l  t h e s e  d i s t i n c t i o n s .  

I n  O n t a r i o ,  NWC o p e r a t e s  t h e  Algonquin Radio 
Obse rva to ry  a t  Lake T r a v e r s e ;  t h i s  fs a n a t i o n a l  
o b s e r v a t o r y  t h i c h  can  b e  used by a l l  Canadian 
s c i e n t i s t s .  'The Lake T r a v e r s e  l o c a t i o n  was c h s s e n  
because  of t h e  a rea"  freedom from r a d i o  n o i s e  s f  
t e r r e s t r i a l  o r i g i n .  Thus t h e  o b s e r v a t o r y  c a n n o t  b e  
c l a s s i f i e d  a s  a  r e g i o n a l l y  o r i e n t e d  f a c i l iay. 

NRC a l s o  r u n s  a  B u i l d t n g  Research U n i t  (BRLT) 
and a T e c h n i c a l  I n f o r m a t i o n  S e r v i c e  (TIS) i n  
Toron to .  The BRU s e r v e s  t h e  c o n s t r u c t i s n  i n d u s t r y  
th rough  t h e  p r o v i s i o n  s f  t e c h n i c a l  and product. 
i n f o m a t i o n ;  TIS u n d e r t a k e s  t h e  same f u n c t i o n  f o r  
secondary  i n d u s t r i e s .  I n  t h e  s e n s e  t h a t  t h o s e  in-
d u s t r i e s  w i t h  head o f f i c e s  o r  p l a n t s  i n  o r  near 
Toronto  would b e  much more l i k e l y  t o  employ t h e s e  
s e r v i c e s  t h a n  t h o s e  o u t s i d e  t h e  a r e a ,  t h e  two 
s e r v i c e s  have  a p a r t i a l  r e g i o n a l  b i a s ;  t h e i r  
mandate is ,  however,  a n a t i o n a l  one.  

I n  Quebec, t h e r e  i s  a n o t h e r  THS i n  Montrea l  
w i t h  t h e  same f u n c t i o n s  a s  i t s  O n t a r i o  c o u n t e r p a r t .  
The o t h e r  NRC r e s e a r c h  i n s t i t u t i o n  i n  Quebec i s  t h e  
Space Research F a c i l i t i e s  Branch a t  G r e a t  Whale 
R i v e r .  The non-regional  c h a r a c t e r  of i t s  work is  
b e s t  i n d i c a t e d  by t h e  f o l l o w i n g  d e s c r i p t i o n :  '@The 
s t a t i o n  conduc t s  geomagnet ic  s t u d i e s ,  o p e r a t i n g  i n  
c l o s e  prox%mfty t o  t h e  s e i s m i c  and geornagnetlc 



r e c o r d e r s  of Df d R. Var ious  p h y s i c a l  q u a n t i t i e s  
a r e  recorded f o r  Canadian and American s c i e n t i s t s  
on a con t inuous  b a s i s .  It s e r v e s  a s  zllground 
s t a  t i o n  i n  some i n t e r n a t i o n a l  exper iments .  

NRC h a s  c o n c e n t r a t e d  i t s  r e s e a r c h  e f f o r t s  i n  
B r i t i s h  C o l m b f  a  i n  t h e  a s t r o p h y s i c a l  f i e l d .  
V i c t o r i a  i s ,  of  c o u r s e ,  t h e  l o c a t i o n  of t h e  Domin-
i o n  A s t r o p h y s i c a l  Observa to ry ,  " t h e  p r i n c i p l e  fed-
e r a l  l a b o r a t o r y  f o r  l a s t r o p h y s i c a l  r e s e a r c h  us ing  
o p t i c a l  t ePescopeseV '  Also i n  B r P t i s h  Columbia 
one f i n d s  t h e  Dominion Radio A s t r o p h y s i c a l  Observa- 
t o r y  a t  P e n t i c t o n  which i s  devo ted  t o  t h e  s t u d y  of 
t h e  r a d i o  emiss ions  of a s t r o n o m i c a l  o b j e c t s ,  p a r t -
i c u l a r l y  t h o s e  i n  t h e  low f r e q u e n c y  r a n g e  s f  1Q t o  
206 MHz. The s u c c e s s  of t h i s  o b s e r v a t o r y  i n  d e t e c t -  
i n g  t h e s e  low f requency  s i g n a l s  i s  dependent  on  t h e  
u n u s u a l l y  q u i e t  n a t u r e  of t h e  P e n t i c t o n  s i te .  Both 
o b s e r v a t o r i e s  a r e  c h a r a c t e r i z e d  by na t ionaH and 
i n t e r n a t t o n a l  mandates i n  pur e s c i e n c e .  

Again i n  B r i t i s h  Columbia one f i n d s  two much 
s m a l l e r  r e s e a r c h  u n i t s  where t h e  n e g i o n a l  mandate 
is e x p l i c i % .  The Regional  S t a t i o n  f o r  Bu i ld ing  
Research t n  Vancouver has t h e  s p e c i f i c  g o a l  of " t h e  
i d e n t i f i c a t i o n  and s o l u t i o n  of t h e  problems of t h e  
c s n s t r ~ i c t i o n  i n d u s t r y ,  p e c u l i a r  t o  t h e  c l i m a t e  
g e o g r a p h i c a l  c o n d i t i o n s  of B r i t i s h  Columbia ."lgnd 
S i m i l a r l y ,  t h e  r e s e a r c h  f i e l d  s t a t i o n  a t  Roger i s  
Bass i s  devoted t o  ava lanche  r e s e a r c h ,  a problem of 
unique importance  t o  BC. Obviously  r e g i o n a l  needs 
were perce ived  which n e i t h e r  i n d u s t r y  n o r  t h e  non-
p r o f i t  s e c t o r  cou ld  f u l f i l  and NRC s t e p p e d  i n .  

I n  Saskatchewan t h e  r e g i o n a l  o r i e n t a t i o n  is 
c l e a r l y  r e p r e s e n t e d  i n  t h e  work of t h e  P r a i r i e  
Regional  Labora to ry ,  where i n v e s t  i g a  t i o w s  of a g r i -
c u l t u r a l  p r o d u c t s  and p r o c e s s e s  of p o t e n t i a l  o r  
a c t u a l  importance  t o  t h e  r e g i o n  have y i e l d e d  d i s -
t i n c t  economic r e t u r n s  ( t h e  most n o t a b l e  r e c e n t  
c a s e  b e i n g  t h e  development of r a p e s e e d ) .  "Areas ' o f  
r e s e a r c h  i n c l u d e  t h e  phys io logy  of  r o o t  r o t  con-
t r o l ,  b i o l o g i c a l l y  a c t i v e  compounds from micro-
organf s m s ,  t h e  micro-biodegrada t i o n  of o r g a n i c  com-
pounds, n i t r o g e n  f i x a t i o n ,  p l a n t  c e l l  r e s e a r c h ,  
b i o l o g i c a l l y  a c t i v e  compounds from p l a n t  s o u r c e s ,  
p l a n t  l e a f  waxes, r a p e s e e d ,  wood e x t r a c t i v e s ,  
f e r m e n t a t i o n  t echno logy ,  anf4  t h e  p r o d u c t i o n  and 
u t i l i z a t i o n  of s e a l e d  peas." 



The BWU i n  Saskatoon a l s o  h a s  a r e g i o n a l  maw-
d a t e  ( s i m i l a r  t o  t h a t  of BC) t o  s o l v e  c o n s t r u c t i o n  
problems c h a r a c t e r i s t i c  of t h e  region.*  

The T I S  i n  Winnipeg h a s  t h e  same mandate a s  
% I S  u n i t s  p r e v i o u s l y  ment ioned.  I n  a d d i t i o n ,  t h e  
BRU i n  Thompson, Manitoba is  concerned w i t h  region-  
a l  b u i l d i n g  problems, p a r t i c u l a r l y  t h o s e  i n v o l v i n g  
pe rmaf ros t .  The remaining two f e d e r a l  r e s e a r c h  in-
s t i t u t i o n s  i n  Manitoba a r e  of a non-regional  na-
t u r e ;  t h e  Space Research F a c i l i t i e s  a t  F o r t  Church- 
i b %  is t h e  major  l aunch ing  s i t e  f o r  t h e  Space 
Research F a c i l i t i e s  b ranch  of and a n o t h e r  
f a c i l i t y  o p e r a t e s  a t  Gi l l am f o r  l aunch ing  sounding 
r o c k e t s .  

Turning now t o  t h e  e a s t e r n  p r o v i n c e s ,  NRC h a s  
r e s e a r c h  i n s t i t u t i o n s  o n l y  i n  Nova S c o t i a .  The most 
i m p o r t a n t  of t h e s e  is  t h e  A t l a n t f c  Regional  Labora- 
t o r y  i n  Mal t fax .  As w e l l  a s  conduc t ing  b a s i c  re-
s e a r c h  i n t o  such a r e a s  a s  t h e  b i o p h y s i c s  of wa te r  
and aqueous s o l u t i o n s  and t h e  phys i o l o g i c a l  chemis- 
t r y  of  n a r c o t i c  and h a l l u c i n o g e n i c  s u b s t a n c e s ,  t h e  
l a b o r a t o r y  i n v e s t i g a t e s  t o p i c s  of p o t e n t i a l  econom-
i c  importance  t o  t h e  r e g i o n :  

- t h e  c h e m i s t r y  of  n a t u r a l  products, aimed a t  
deve lop ing  new methods of s y n t h e s i z i n g  l a r g e  
q u a n t it i e s  s f  o r g a n i c  compounds of b i o l s g i -
c a l  importance  

- h i g h  t e m p e r a t u r e  c h e m i s t r y ,  a s  r e l a t e d  t o  
i r o n  and s teel  making p r o c e s s e s  

- mar ine  bo tany ,  t h e  b i o c h e m i s t r y  and phys io l -  
ogy s f  a l g a e  w i t h  a  v i e w  t o  t h e  e x p l o i t a t i o n  
of seaweed a s  a n a t u r a l  r e s o u r c e  

- microb io logy913s r e l a t e d  t o  p a s t u r e  s o i l  and 
animal  rumen, 

h d t h e  B u i l d i n g  Research S t a t i o n  i n  H a l i f a x  con-
d u c t s  r e s e a r c h  i n t o  c o n s t r u c t  i o n  problems c h a r a c t -
e r i s t i c s  of t h e  l f a r i t i m e s  such a s  t h e  p e r f o m a P6'
s f  c l a d d i n g  m a t e r i a l s  i n  wet ,  m a r i t i m e  c l i m a t e s .  
F i n a l l y ,  n o r t h  of $0 NRC o p e r a t e s  a  s p a c e  r e s e a r c h  
f a c i l i t y  a t  R e s o l u t e ,  T h i s  temporary s i te  i s  used 

* C o n s t r u c t i o n  problems a s s o c i a t e d  w l t h  a c o l d ,  
d r y  c l i m a t e  and P r a i r i e  so11s.  
** The F o r t  C h u r c h i l l  u n i t  is  invo lved  i n  l aunch ing  
sounding r o c k e t s ,  b a l l o o n s  c a r r y i n g  exper iments  
( e i t h e r  p h y s i c a l  o r  m e t e o r o l o g i c a l )  and i n  skudylng 
such phenomena a s  t h e  a u r o r a  b o r e a l i s  from t h e  
ground (pho tograph ic  and spec t ro -pho tomet r i c  
methods) . 



t o  Paunch s c i e n t i f i c  pay loads  i n  a r e g i o n  u n a f f e c t -  
ed by t h e  Van A l l e n  B e l t .  

T h i s  d e s c r i p t i o n  comple tes  t h e  d i s c u s s f o n  of 
t h e  depar tments  and a g e n c i e s  w i t h  s m a l l  r e g i o n a l  
i n t e r e s t s .  There  h a s  o b v i o u s l y  been  no o v e r a l l  pa t -  
t e r n  imposed on t h e s e  r e s e a r c h  e f f o r t s  i n  t h e  p a s t .  
The i n s t i t u t i o n s  answer p a r t i c u l a r  and o f t e n  v e r y  
s p e c i a l i z e d  needs s f  t h e  r e g i o n ,  o r  t h e y  s a t i s f y  
some i n t e r n a l  need of t h e  agency which i s  b e s t  m e t  
I n  t h e  r e g i o n .  Except i n  t h e  c a s e s  of t h e  Ve te ran  
A f f a i r s  h o s p i t a l s ,  t h e  TIS s e r v i c e s  and t h e  BRU 
e s t a b l i s h m e n t s  t h e r e  is l i t t l e  r e p e t i t i o n  of func-
t i o n  i n  i n s t i t u t i o n s  a c r o s s  t h e  c o u n t r y ,  Indeed,  
t h e  o v e r a l l  impress ion  is  t h a t  moat of t h e  r e g i o n a l  
r e s e a r c h  i n s t i t u t i o n s  a r e  l a r g e l y  s e l f - c o n t a i n e d ;  
where l i a i s o n  does  o c c u r ,  i t  p robab ly  o c c u r s  most 
f r e q u e n t l y  w i t h  Ottawa. The p i c t u r e  i s  s f  a f a r -
f l u n g  Ottawa-centred map of  i n s t i t u t i o n s .  

I 
I 

One o r g a n i z a t i o n a l  and l o c a t  i o n a l  f a c t /  t h a t  
d e s e r v e s  f u r t h e r  i n v e s t i g a t i o n  i s  t h e  nodal  
n a t u r e  of t h e  f e d e r a l  r e s e a r c h  e f f o r t ,  i .e. ,  i t s1c h a r a c t e r i s t i c  c o n c e n t r a t i o n  i n  c e r t a i n  urban 
c e n t r e s .  For example, Saskatoon and t h e  Hal i fax-
Dartmouth a r e a  b o t h  accommodate a wide v a r i e t y  of 
f e d e r a l  l a b o r a t o r i e s :  S a s h t o o n  h a s  A G R l s  H e a l t h  of 
Animals I n s t i t u t e ,  N R C I s  P r a i r i e  Regional  Labora-
t o r y ,  DREErs P r a i r i e  Farm R e h a b i l i t a t i o n  C e n t r e  and 
D O E i s  Canadian W i l d l i f e  S e r v i c e  U n i t  f o r  t h e  re-
g ion ;  Halifax-Dartmouth h a s  one of E M R ' s  C e o l o g i c a l  
Survey l a b o r a t o r i e s ,  MRCb A t l a n t i c  Regional  Eabor- 
a t o r y ,  DNDB s Defence Research E s t a b l i s h m e n t  Atlan-
t i c ,  DOE" F i s h e r i e s  and Marine S e r v i c e s  and Envir- 
onmental  Management S e r v i c e s  U n i t s ,  p l u s  t h e  Nova 
S c o t f a  Research Counci l  ( a  n o n f e d e r a l  agency) .  
N e i t h e r  Saskatoon nor Halifax-Dartmouth a r e  i n t r  in- 
s i c a l l y  obv ious  c e n t r e s  f o r  r e s e a r c h  c o n e e n t r a t f o n  
and one wonders whether any b e n e f i t s  r e s u l t  from 
t h is. It would be  f w t e r e s t i n g  t o  d e t e r m i n e  t h e  de-
g r e e  of i n t e r n a l  i n t e r c h a n g e  which o c c u r s  i n  a re-
g i o n a l  community o f  f e d e r a l  r e s e a r c h  i n s t i t u t f o n s .  
Do t h e s e  c l u s t e r s  of l a b s  a c t u a l l y  f u n c t i o n  a s  
r e s e a r c h  communities,  o r  does  t h e  r e g i o n a l  i n s t i-
t u t i o n  have i t s  c l o s e s t  s c i e n t i f i c  c o n n e c t i o n s  wi th  
Ottawa? I f  t h e s e  g roups  d o  not  f u n c t i o n  a s  a c m -
muni ty ,  t h e n  t h e  r a t i o n a l e  f o r  l a b o r a t o r y  concen-
t r a t i o n  becomes ques t fonab le ,  on a s c i e n t i f i c  
b a s i s ,  i n  e i t h e r  H a l i f a x  o r  Ottawa. 



The d i s p a r a t e  g o a l s  and f u n c t i o n s  of t h e  re-
g i o n a l  r e s e a r c h  e s t a b l i s h m e n t s  o u t  s i d e  t h e  ' b i g  
four  f e d e r a l  depar tments  have been d e s c r i b e d .  
Within  t h e s e  f o u r  t h e  d e g r e e  of c o n t i n u i t y  and 
o r g a n i z a t i o n  i s  much more marked than  wLghin t h e  
o t h e r  depar tments  and a g e n c i e s  w i t h  r e g i o n a l  ef -
f o r t s ,  They may b e  s e p a r a t e d  from t h e  o t h e r  d e p a r t -  
ments  and a g e n c i e s  n o t  so  much by t h e  monetary 
v a l u e  s f  t h e i r  r e g i o n a l  inves tment ,  b u t  by t h e  
d i s p e r s i o n  and t h e  c o o r d i n a t i o n  of t h e i r  r e g i o n a l  
commitment. These depar tments  have r e s e a r c h  branch- 
es i n  every  main r e g i o n a l  d i v i s i o n  i n  Canada, and 
t h e  r e g i o n a l  b ranches  form a h i g h l y  s i g n i f i c a n t  
p a r t  of t h e  r e s e a r c h  rnissfon of t h e  whole d e p a r t -
ment. Fur thermore ,  t h e  f u n c t i o n s  of t h e s e  r e s e a r c h  
b r a n c h e s  are c o o r d i n a t e d  w i t h  t h e  needs  of t h e  de-
par tment  a s  a whole, w i t h  t h e  s p e c f a l  a t t r f b u t e s  of 
t h e  r e g i o n  and o f t e n  wf th  t h e  needs  of t h e  r e g i o n  
i t s e l f .  

Le t  us begfn  w i t h  a d e s c r f p t i o n  of t h e  re-
g i o n a l  r e s e a r c h  a c t i v i t f e s  s f  DND. Of  s p e c i a l  in-
terest a r e  t h e  r e s e a r c h  a c t i v i t i e s  f o r m e r l y  r u n  by 
t h e  Defence Research Board QBRB) f o r  DWD bu t  which, 
a s  of  A p r i l  1974, have become p a r t  of DND i t s e l f .  

The r e g i o n a l  commitment of r e s o u r c e s  i n  t h e  
DRB had a  d i s t f n c t  h f s t o r f c a l  b a s i s .  The n e c e s s i t y  
f o r  an  o r g a n i z a t i o n  w i t h  t h e  f u n c t i o n s  of t h e  DRB 
was c l e a r l y  p e r c e i v e d  i n  t h e  e a r l y  months of IJorld 
War I1 when d e f e n c e  p l a n n e r s  found t h e  supp ly  l i n e s  
from BrBtafn  a c r o s s  t h e  North  A t l a n t i c  t o  b e  in-
c r e a s i n g l y  v u l n e r a b l e .  Before  t h e  o u t b r e a k  of t h e  
war Canada was a lmost  e x c k u s f v e l y  dependent  upon 
B r i t i s h  r e s e a r c h  e x p e r t f  se i n  d e f e n c e  m a t t e r s ;  bu t  
w i t h  t h e  h o w l e d g e  t h a t  t ies  w i t h  B r i t a i n  were i n  
danger  and t h a t  t h e  Uni ted  S t a t e s  would m a i n t a i n  
i t s  i n i t f a l  n e u t r a l i t y ,  DND se t  up a number of 
r e s e a r c h  and developmenf e s t a b l i s h m e n t s  d u r i n g  t h e7
e a r l y  y e a r s  of t h e  war, U n i v e r s i t i e s  and NRC 
a l s o  p a r t i c i p a t e d  i n  t h e  d e f e n c e  r e s e a r c h  program 
geared t o  t h e  war e f f o r t .  The DRB was c r e a t e d  a f t e r  
t h e  war when t h e  ongoing n e c e s s i t y  of a r e s e a r c h  
arm f o r  DND became s t r i k i n g l y  obvious .  N a t u r a l l y  
t h e  new Board b u i l t  on t h e  i n s t i t u t i o n a l  i n i t i a -
t i v e s  of  t h e  war p e r i o d ;  t h e  r e s e a r c h  and develop-
ment e s t a b l i s h m e n t s  which had been founded dur ing  
t h e  war a t  H a l i f a x ,  Nova S c o t i a ;  V a l e a r t i e r ,  
Quebec; Ottawa, O n t a r i o ;  and Suf f i e l d ,  A l b e r t a  were 
i n c o r p o r a t e d  i n t o  t h e  new o r g a n i z a t i o n .  Those 



i n s t i t u t i o n s  were o r i g i n a l l y  founded i n  t h e s e  
p a r t i c u l a r  l o c a t i o n s  f o r  s t r a t e g i c  o r  t a c t i c a l  
r e a s o n s .  A f t e r  t h e  war, e f f o r t s  were made t o  
maximize t h e  u t i l f  t y  s f  t h e  r e g i o n a l  e s t a b l i s h m e n t s  
by emphasiz ing t h o s e  p r o j e c t s  which s u i t e d  c e r t a i n  
r e g i o n a l  c o n d i t i o n s  a s  w e l l  a s  t h o s e  b a s i c  r e s e a r c h  
p r o j e c t s  w i t h  no r e g i o n a l  c o n n e c t i o n s .  

At p r e s e n t ,  t h e r e  a r e  f i v e  major  r e s e a r c h  
e s t a b l i s h m e n t s  o u t s i d e  t h e  NCR. The f i r s t  of t h e s e  
i s  t h e  Defence Research E s t a b l i s h m e n t  A t l a n t i c  
(DREA), l o c a t e d  i n  Dartmouth,  Nova S c o t i a .  +This 
u n i t  s p e c i a l i z e s  i n  problems a s s o c i a t e d  wfeh rnarf-
t i m e  de fence .  I n  t h e  1958s t h e  u n i t  was p a r t i c u l a r -
Py concerned w i t h  p r e s e r v a t i o n  t e c h n f q u e s  a g a i n s t  
underwater  c o r r o s i o n  of s h i p s 1  h u l l s ,  and w i t h  t h e  
development of a n  ocean-going h y d r o f o i l  c r a f t ,  a 
p r o j e c t  which cu lmina ted  i n  t h e  c o n s t r u c t i o n  s f  
HMCS Bras  %)!Or .  A t  p r e s e n t ,  DREW s c i e n t i s t s  a r e  
p r i m a r i l y  concerned w i t h  t h r e e  r e s e a r c h  a r e a s :  
as r e s e a r c h  i n  underwater  sound t r a n s m i s s i o n ,  r eve r -
b e r a t i o n  and s i g n a l  c h a r a c t e r i s t i c s  a s s o c i a t e d  w i t h  
t h e  a c o u s t i c  d e t e c t i o n  and t r a c k i n g  of submarines  
by s h i p s  and a i r c r a f t ;  t h e  hydrodynamics of  under-
wa te r  equipment such a s  h y d r o f o i l s  and s t r e a m l i n e d  
b o d i e s ,  and t h e  a p p l l c a t i o n  of r e l e v a n t  s c i e n c e  i n  
d l r e c t  r e sponse  t o  r e q u e s t s  from t h e  Canadian 
F o r c e s  i n c l u d i n g  t h o s e  f o r  improvements i n  equip-
ment and t e c h n i q u e s ,  t prime c o n c e r n  of t h e  
S e r v i c e  P r o j e c t s  u n i t s . "  DREA a h s o  o p e r a t e s  
two r e s e a r c h  s h i p s ,  o n e  b e i n g  t h e  GNAV Quest  "an 
u l t r a - q u i e t ,  modern14200 t o n  s h i p  s t r e n g t h e n e d  f o r  
o p e r a t i o n s  i n  ice. ' '  

The second r e s e a r c h  e s t a b l i s h m e n t  i s  t h e  fam-
ous Defence Research E s t a b l i s h m e n t  V a l c a r t f e r  
(DREV) , t h e  l a r g e s t  of  t h e  r e g i o n a l  r e s e a r c h  cen-
tres. T h i s  establishment s p e c i a l i z e s  i n  t h e  evalua-  
t i o n  and d e s i g n  06 armaments. A c u r r e n t  p r o j e c t  i s  
t h e  STUP, o r  Spinning Tubular  P r o j e c t i l e  i n v e s t i g a -  
t i o n ,  and DREV s c f e n t f s t s  a r e  a l s o  working on e l a s -  
eomeric b i n d e r s  f o r  c a s t a b l e  c m p o s i t e s .  DREV i s  
a l s o  a c e n t r e  of e x p e r t i s e  i n  l a s e r  t echno logy  
(DREV developed high-power l a s e r s  which o p e r a t e  a t  
a tmospher ic  p r e s s u r e )  and l a s e r  a p p l i c a t i o n s  t o  
m i l i t a r y  t echno logy ,  p a r t i c u l a r l y  t a r g e t  t r a c k i n g .  
F i n a l l y ,  DREV i s  invo lved  bn s u r v e i l l a n c e  and 
d e t e c t i o n  s t u d i e s ,  e s p e c i a l l y  w i t h  t h e  long-range 
p a t r o l  a i r c r a f t  (ERPA) program. As a p a r t  of e h l s  
p r o j e c t ,  " t h e  DREV e x p e r i e n c e  of s e v e r a l  y e a r s  i n  



t h e  a n a l y s i s  of an t i - submar ine  s e a r c h  and t r a c k i n g  
o p e r a t i o n s  by  d i g i  t aP  computer simaalation methods 
i s  b e i n g  a p p l i e d  t o  t h e  a n a l y s 2 s  of awt i -submarine  
w a r f a r e  by t h e  proposed new LIEPA. The method pre-
v i o u s l y  had been employed w i t h  a computer model 
c a l l e d  DATUM f o r  t h e  a n a l y s i s  of equipment and 
o p e r a t i o n a l  t a c t f c s  from c o n v e n t i o n a l  s u r f a c e  
s h i p s ,  w i t h  o r  wi thout  h e l i c o p t e r s  and h y d r o f o i l  
s h i p s .  It i s  n e c e s s a r y  t o  adap t  some p a r t s  of t h e  
DATUM model f o r  a p p l i c a t i o n  t o  t h e  o p e r a t i o n s  of 
f  bxed-wing p a t r o l  a i r c r a f t  i n  t h e  an t i - submar ine  
r o l e ,  A s t u d y  i s  Bn p r o g r e s s  on t h e  r e l a t i v e  c o s t  
and performance of v a r i o u s  t y p e s  of sonobuoys t h a t  
may be used from t:l~~ LRPA f o r  d e t e c t i n g  and 
t r a c k i n g  submarines . ,  . 

The Defence and C i v i l  I n s t i t u t e  of Enviromen-
t a l  Medicfne i s  l o c a t e d  i n  Downsview, O n t a r i o .  Much 
of i t s  r e s e a r c h  m a t e r i a l  is made a v a i l a b l e  t o  o t h e r  
d e p a r t m e n t s  i n  s u p p o r t  of c i v i l  a v i a t i o n .  The p a r t -
i c u l a r  mandate of t h i s  i n s t i t u t e  i s  t o  d e t e r m i n e  
t h e  impact of t h e  environment  on man i n  h i s  m i l f  t-
a r y  r o l e  - on l a n d ,  a t  s e a ,  i n  t h e  a i r  o r  i n  t h e  
ocean dep ths .  The work i n c l u d e s  t r a i n i n g  programs 
f o r  environmental  s u r v i v a l  and assessment  programs 
t o  gauge t h e  problems which man w i l l  encoun te r  i n  
h o s t i l e  environments .  P a r t i c u l a r  emphasis h a s  been 
p laced  on a r c t i c  s u r v i v a l ;  r e s e a r c h e r s  a r e  now 
working on t h e  development of h e a t e d  arm g l o v e s  f o r  
manual work i n  c o l d  c l i m a t e s  and s u r v i v a l  s u i t s  f o r  
p i l o t s  f l y % n g  over  a r c t i c  s e a s ,  Other  s c i e n t i s t s  
a r e  i n v e s t i g a t i n g  t h e  e f f e c t  of  prolonged,  loud 
n o i s e  on human h e a r i n g ,  t h e  e v a l u a t i o n  of v a r i o u s  
l and  v e h i c l e s ,  and h m a n  v i s u a l  r e sponse .  

The Defence Research Es tab l i shment  Suf f i ePd  
was c r e a t e d  d u r i n g  World War I1 t o  p r o v i d e  s u p p o r t  
f o r  t h e  t r a i n i n g  of Br i tBsh  combat groups  i n  
Canada, Today, t h e  Suf f i  e%d l a b s  a r e  r e s p o n s i b l e  
f o r  m a i n t a i n i n g  Canadass e x p e r t i s e  i n  t h e  a r e a  of 
b i o l o g i c a l ,  chemical  and n u c l e a r  w a r f a r e  de fence .  
The r e s e a r c h e r s  a t  S u f f i e l d  a t  p r e s e n t  concern  
themselves  w i t h  such problems a s  t h e  d i s p o s a l  of 
haza rdous  m a t e r i a l s ,  impulse  n o i s e  p r o t e c t i o n ,  t h e  
d i s p o s a l  of t h e  700 tows of mus ta rd  gas  which were 
s t o r e d  a t  S u f f i e l d  d u r i n g  World War 11, p r o t e c t i o n  
l e v e l s  provided by d e c o n t a m i n a t i o n  and p r o t e c t i o n  
equipment used by the Armed F o r c e s ,  and a s s t s t i n g  
i n  t h e  e v a l u a t i o n  of a p a r t i c u l a r  type  of s e a  t o  
a i r  missiles, 



F i n a l l y ,  a t  t h e  Defence Research Es tab l i shment  
P a c i f i c  (DWEP) , Esquimal t ,  o n e  p r o j e c t  1s t h e  dev-
elopment s f  a e m p r e h e n s i v e  submar f n e  d e t e c t i o n  
program. Aspects  of  t h i s  program i n c l u d e  t h e  de-
t e c t i o n  and a n a l y s i s  s f  ambient s e a  n o i s e  i n  nor th-  
e r n  s e a s ,  and work i n  f l u i d  dynamfcs r e s e a r c h .  
There  i s  a l s o  t h e  set of p r o j e c t s  concerned w i t h  
low-frequency e l e c t r o m a g n e t i c s .  The e s t a b l i s h m e n t  
a l s o  conduc t s  r e s e a r c h  on m a t e r i a l s ,  w i t h  p a r t i e u -
l a r  ernphasis on  e x p l a i n i n s  m a t e r i a l  f a i l u r e s  in t h e  
P a e i f f c  armed f o r c e s .  DREP p o s s e s s e s  i t s  o m  f l o a t -
i n g  r e s e a r c h  l a b o r a t o r y ,  t h e  CNAV Endeavour which 
i s  most f r e q u e n t l y  employed by DRB p e r s o n n e l ,  b u t  
i s  a l s o  used by c i v i l i a n  oceanographic  a g e n c i e s .  

I n  a d d i t i o n ,  DND m a i n t a i n s  f o u r  Techn ica l  
S e r v i c e s  Agencies i n  Toronto ,  Mont rea l ,  Edmonton 
and H a l i f a x .  These a g e n c i e s  a r e  r e s p s n s f b l e  f o r  
m a i n t a i n i n g  c o n t a c t  d e f e n c e  c o n t r a c t s ,  i n s u r i n g  
q u a l i t y  s t a n d a r d s  hn t h e  r e p a i r  of equipment,  and 
i n s u r i n g  t h e  q u a l i t y  o f  m a t e r i a l s  b e i n g  purchased 
by t h e  depar tment .  

The Canadian Forces  a l s o  o p e r a t e  two exper i -
menta l  and test ranges  i n  B r i t i s h  Columbia: t h e  
Rocky P o i n t  range is  r e s p o n s i b l e  f o r  supp ly ing  and 
t e s t i n g  to rpedoes  f o r  t h e  P a c i f i c  f l e e t ;  t h e  
Nanoose range  i s  used f o r  t h e  t e s t i n g ,  e v a l u a t i o n  
and d e s i g n  of t o r p e d o e s  and sonobuoys . 

A d e s c r i p t i o n  of t h e  r e g i o n a l  r e s e a r c h  f a c i l i -
t i e s  o f  DND ( i n c l u d i n g  t h o s e  f o r m e r l y  o p e r a t e d  by 
DRB) d e m o n s t r a t e s  once  a g a i n  t h e  d i v e r s f t y  o f  pur-
pose which t h e s e  i n s t i t u t i o n s  f u l f i l .  The r e s e a r c h  
sys tem i s  c e n t r a l l y  c o o r d i n a t e d ,  a s  one  would ex-
p e c t  from t h e  n a t i o n a l  n a t u r e  of i t s  mandate.  D R M  
and DREP c a r r y  o n  mar f t ime  r e s e a r c h  and DRES i s  
r e s p o n s i b l e  f o r  b i o l o g i c a l  and chemical  tests which 
a r e  most s u i t a b l y  performed i n  r e l a t i v e l y  a r i d ,  
f l a t  r e g i o n s ,  y e t  t h e s e  e s t a b l i s h m e n t s  o n l y  margfn- 
a l l y  b e n e f i t  t h e  r e g i o n  i n  which t h e y  a r e  l o c a t e d .  
They a r e  examples of r e g i o n a l  i n s t i t u t i o n s  w i t h  Pn- 
t e r n a l  m i s s i o n s  t o  which t h e  c h o i c e  of s i te  is  key-
ed ( o r  a l t e r n a t i v e l y  t h e  p r o j e c t s  a r e  chosen f o r  
t h e  s i t e ) .  

We t u r n  now t o  o t h e r  depar tments  w i t h  l a r g e  
r e g i o n a l  components; t h e  f i r s t  of t h e s e  i s  t h e  
Department of t h e  Environment. As can  b e  s e e n  from 



examining t h e  r e g i o n a l  d i s t r i b u t i o n  of i t s  s c i e n -
t i f i c  a c t i v i t i e s  e x p e n d f t u r e s ,  t h e  r e s o u r c e s  of DOE 
a r e  wide ly ,  a l t h o u g h  n o t  e v e n l y ,  sp read  throughout  
t h e  r e g i o n s  of Canada. We f i n d  p a r t i c u l a r  r e s o u r c e  
c o n c e n t r a t i o n s  i n  B r i t i s h  Columbia, A l b e r t a ,  
Manitoba,  O n t a r i o  and Nova S c s t i a ,  

The r e g i o n a l  r e s e a r c h  % n s t i t . u t i o n s  a r e ,  of  
c o u r s e ,  a s s o c i a t e d  w i t h  t h e  i n t e r n a l  a d m i n i s t r a t i v e  
d i v i s i o n s  of DOE which have a l r e a d y  been  d e s c r i b e d .  
I n  t h e  E n v i ~  onmental  S e r v i c e s  Programs, whose man-
d a t e  i s  t o  supp ly  m e t e o r o l o g i c a l  s e r v i c e s  t o  Cana-
d i a n s  - from f i s h e r m e n  t o  f a r m e r s  t o  p i l o t s  and t o  
t h e  g e n e r a l  p u b l i e  - t h e  r e s e a r c h  e f f o r t  of t h e  
Atmospheric Environment S e r v i c e  (AES) i s  widely  
d i s t r  t b u t e d  and o r i e n t e d  toward such problems a s  
8 8  a tmospher ic  p r o c e s s e s ,  a i r  q u a l i t y  and envirom.en-
t a b  i n t e r r e l a t i o n s h i p s  i n  a d d i t t o n  t o  c o n t i n u i n g  
r e s e a r c h  i n  d i r e c t  s u p p q f t  of  weather  f o r e c a s t i n g  
and obse rv ing  s t a  t i o n s .  

The t a b l e  below g i v e s  a n  i n d i c a t i o n  of t h e  AES 
r e g i o n a l  e f f o r t :  

T o t a l  E x p e n d i t u r f ~  
Prov ince  AES Branch -- i n  1973 ($00O1s) 

On t a r  i o  AES,  Toronto 4 1  414 
Quebec AES, Dorval  4 005 
B r i t i s h  @ s % m b i a  AES, Vancouver 3 642 
Alberta.  AES,  Edmonton 4 915 
Manitoba AES, Winnf peg 7 270 
New Wrunswick AES , Pfones t o  n  4 442 

The c e n t r e s  l i s t e d  c o l l e c t  and p r o c e s s  meteor-  
o l o g i c a l  d a t a  from numerous s m a l l  data c o l l e c t i o n  
a g e n c i e s  supervf  sed by t h e  main c e n t r e s .  Toronto ,  
t h e  head o f f i c e  s f  AES i s  t h e  l a r g e s t  of t h e  cen-
t r e s  l i s t e d  and h a s  a d d i t i o n a l  s p e c i a l  f u n c t i o n s .  
T h i s  o f f i c e  conduc t s  most of t h e  r e s e a r c h  f o r  t h e  
Atmospheric Environment S e r v i c e s ,  It houses  a wind 
t u n n e l ,  a s a t e l l f te  d a t a  l a b o r a t o r y  and r e c e i v i n g  
s t a t i o n ,  and p r o c e s s i n g  computers ,  and conduc t s  
r e s e a r c h  i n  such a r e a s  as dynamic meteoro logy ,  rad-
i a t i o n  and c l i ~ n a t o l o g y ,  Most of t h e  t r a i n i n g  and 
i n s t r u m e n t  development programs f o r  t h e  S e r v i c e  a r e  
a l s o  c a r r f e d  out  in Toronto .  As w e l l  a s  a c t i n g  as  a 
r e g i o n a l  d a t a  c o l b e c  t i s n  and c o o r d i n a t i o n  o f f  i c e  
t h e  Winnipeg unf t o p e r a t e s  a mini-computer , which 
au tomates  t h e  d a t a  f i l i n g  and p r o v i d e s  a r e g i o n a l  
a n a l y s i s  and p r e d i c t i o n  s e r v i c e ,  



There  a r e  t h r e e  s u b - d i r e c t o r a t e s  of  t h e  Envir-  
onmenta l  S e r v i c e  Program w i t h  i m p o r t a n t  r e g i o n a l  
r e s e a r c h  manda tes :  t h e  Canadian F o r e s t r y  S e r v i c e  
(CFS); t h e  I n l a n d  Wate r s  D i r e c t o r a t e  (IWD); and t h e  
Canadian W i l d l i f e  S e r v i c e  (CWS) . 

The CPS i s  engaged i n  r e s e a r c h  t o  a i d  i n  t h e  
p r e s e r v a t f o n  and b e s t  u t i l i z a t i o n  of Canada i s  re-
newable f o r e s t r y  r e s o u r c e s .  Thf s i n c l u d e s  such  
p r o j e c t s  a s  s o i l  r e s e a r c h ,  f e r t i l i  z e r  s t u d i e s ,  
g e n e t i c s  and tree b i o l o g y ,  s t u d i e s  o f  h a r v e s t i n g  
and r e f o r e s t a t i o n  p r a c t i c e s ,  t ree i n v e n t o r i e s ,  
f o r e s t  i n s e c t s  and d i s e a s e s  and new wood p r o p e r t i e s  
development ,  The Great Lakes ,  L a u r e n t i a n ,  P a c i f i c ,  
Nor the rn ,  Maritime and Newfoundland F o r e s t  Research  
C e n t r e s  a r e  l o c a t e d  i n  S a u l t  S t e .  Mar ie ,  Ste-Poy, 
V i e t o r f a ,  Edmonton, F r e d e r i c t o n  and S t .  John! s 
r e s p e c t i v e l y .  

I n  a d d i t i o n  t o  t h e  r e g i o n a l l y  o r i e n t e d  F o r e s t  
Resea rch  C e n t r e s  t h e  CFS s p o n s o r s  n a t i o n a l  s e r -
v i c e s :  t h e  I n s e c t  P a t h o l o g y  Resea rch  I n s t i t u t e  a t  
S a u l t  S t e .  Mar ie  is aimed a t  s o l v i n g  n a t i o n a l  pro-
blems o f  i n s e c t  c o n t r o l ;  t h e  Petawawa F o r e s t  Exper- 
i m e n t a l  S t a t i o n  a t  Chalk  R i v e r  c o n d u c t s  a l a r g e  
r e s e a r c h  p r o j e c t  o f  n a t i o n a l  s cope  conce rned  w i t h  
s o i l  c u l t u r e  and f o r e s t  management problems;  and 
t h e  F o r e s t  Broduc t s  L a b o r a t o r y  i n  Vancouver con-
c e r n s  f t s e l f  w i t h  t h e  m e c h a n i c a l  stress p r o p e r t i e s  
sf Canadian lumber.  T h i s  l a s t  i n s t i t u t i o n  d o e s  pos- 
sess a r e g i o n a l  mandate i n  t h a t  i t  r e t a i n s  c l o s e  
c o n n e c t i o n s  wi th  t h e  BC and A l b e r t a  f o r e s t  p r o d u c t s  
i n d u s t r i e s  

The IWD h a s  r e s p o n s i b i k i t y  f o r  t h e  management 
o f  n a t i o n a l  and i n t e r n a t t o n a l  i n l a n d  w a t e r s .  The 
d i r e c t o r a t e  c o n s i s t s  o f  f o u r  b r a n c h e s  and f o u r  
r e g i o n a l  of  f i c e s .  It a l s o  h a s  c o o r d i n a t i n g  respon-
s i b i l i t i e s  f o r  a l l  e l e m e n t s  l o c a t e d  a t  t h e  Canada 
C e n t r e  f o r  I n l a n d  Waters, B u r l t n g t o n ,  O n t a r i o .  The 
Water Q u a l i t y  Branch i s  r e s p o n s i b l e  f o r  n a t i o n a l  
w a t e r  q u a l i t y  r e s e a r c h ,  i n v e s t  % g a t  i o n  and d a t a  ne t -  
work programs,  The Water R e s o u r c e s  Branch p l a n s  and 
manages n a t i o n a l  w a t e r  q u a n t i t y  r e s e a r c h ,  i n v e s t i -
g a t i o n  and d a t a  ne twork  programs.  me Waker Plan-
wing and Management Branch c o n c e r n s  i t s e l f  p r imar i -
ly w i t h  comprehens ive  w a t e r  r e s o u r c e  p l a n n i n g  
th roughou t  Canada and c o o p e r a t e s  w i t h  p r o v i n c i a l  
a g e n c i e s  i n  implement ing  programs under  t h e  Canada 



Water Act ,  The Canada C e n t r e  f o r  I n l a n d  Waters 
Branch is r e s p o n s i b l e  f o r  n a t i o n a l  r e s e a r c h  pro-
grams i n  l a k e s ,  h y d r a u l i c s ,  and o59er a s p e c t s  of 
wa te r  q u a l i t y  and wa te r  r e s o u r c e s .  

The Canada Cen t re  f o r  I n l a n d  Waters a t  
B u r l i n g t o n ,  O n t a r i o ,  i s  t h e  most t m p o r t a n t  re-
s e a r c h - o r i e n t e d  i n s t i t u t e  i n  t h e  IWD, The C e n t r e  
s e r v e s  a s  an  i n t e r d i s c i p l i n a r y  base f o r  wa te r  
s t u d i e s  i n v o l v i n g  t h e  IWD, t h e  F i s h e r i e s  and Marine 
S e r v i c e ,  and t h e  Environmental  P r o t e c t i o n  S e r v i c e .  
The c o o r d i n a t i n g  r o l e  i s  f u l f i l l e d  by t h e  IWD.  

The Canada C e n t r e  f o r  I n l a n d  Waters  e s t a b l i s h -  
ment i s  d i r e c t l y  invo lved  in such c r u c i a l  p r o j e c t s  
a s  t h e  assessment  and c o n t r o l  of p o P l u t i o n  i n  t h e  
Grea t  Lakes ( i n  c o n j u n c t i o n  w i t h  American agen-
c i e s ) ,  t h e  development of con t ingency  p l a n s  f o r  
Grea t  Lakes o i l  s p i l l s ,  and r e s e a r c h  i n t o  t h e  
b i o l o g i c a l  s t a t e s  of o t h e r  i n l a n d  water  sys tems 
such a s  t h e  Bell-Nottaway sys tem,  Hudson Bay and 
t h e  l lackenzie  system, 

In o r d e r  t o  f a c i l i t a t e  r e s e a r c h  work i n  water  
management and q u a l i t y ,  t h e  I W D  c o n d u c t s  a  n a t i o n a l  
wa te r  su rvey ,  The work o f  t h e  Guelph Water Survey 
d i v i s i o n  g i v e s  a n  i n d i c a t i o n  of t h e  a c t i v i t i e s  of 
t h e  o t h e r  wa te r  su rvey  u n i t s .  Water r e s o u r c e s  d a t a  
on f l o w ,  water  l e v e l s ,  r e s e r v o i r s ,  and sediment  
samples  from a t o t a l  of 364 gauging s t a t i o n s  a r e  
c o l l e c t e d  and p u b l i s h e d .  A d d i t i o n a l  s t u d i e s  a r e  
c a r r i e d  out  on network d e s i g n ,  f l o w  f o r e c a s t i n g  and 
d a t a  a n a l y s i s .  

The I W D  a l s o  funds  water  q u a l i t y  o p e n a t t o n s  i n  
t h e  r e g i o n s  (Vancouver, Regina,  Moncton) , These 
c e n t r e s  produce d a t a  on t h e  q u a l i t y  of water  sys-
tems through t h e  c o l l e c t i o n  and a n a l y s i s  of water  
samples  f o r  o r g a n i c  and i n o r g a n i c  m a t e r i a l s .  As a n  
example of t h e  a d d i t i o n a l  d u t i e s  of one  of t h e  
u n i t s ,  t h e  Water P lann ing  and Management Branch of 
t h e  I W D  i n  Regina i s  invo lved  f n  s t u d i e s  of t h e  
d i v e r s i o n  and supp ly  e f f e c t s  of  modifying such 
wa te r  sys tems a s  t h e  Ikckenzie-Athabasca  and t h e  
S a s btchewan-Nelson. 

The l a s t  p a r t  of t h e  Environmental  Management 
S e r v i c e s  i s  t h e  Canadian W i l d l i f e  S e r v i c e  Q O J S ) ,  
which h a s  e x t e n s i v e  r e g i o n a l  o p e r a t i o n s ;  i t  i s  
p r i m a r i l y  concerned w i t h  a d m i n i s t e r i n g  t h e  



Migra to ry  B i r d s  Convention Act and t h e  Canada Wild- 
l i f e  Act ,  and conduc t s  r e s e a r c h  i n  t h e  a r e a s  cover-
ed by t h e s e  a c t s .  m e r e  a r e  m a l l  CWS s t a t i o n s  i n  
Aurora and I f id land ,  O n t a r i o ;  Cap Tosumente and S t e .  
Foy, Quebec; Vancouver, BC; Edmonton, A l b e r t a ;  L a s t  
Mountain Lake, S a s h  tchewan; Winnipeg, Manitoba;  
H a l i f a x ,  Nova S c o t i a ;  F r e d e r i c t o n  and Sackvfk le ,  
NB ; S t .  John! s, Newfound l and  ; and Inuv ik ,  
Whitehorse and F o r t  Smith i n  t h e  T e r r i t o r h e s .  

Another p a r t  of t h e  Environmental  S e r v i c e s  
Program i s  t h e  Environmental  P r o t e c t i o n  S e r v i c e  
(EPS). As noted e a r l i e r ,  t h e  EPS i s  g e n e r a l l y  
r e s p o n s i b l e  f o r  d e a l i n g  w i t h  problem a r e a s  and 
p o l i c i e s  concern ing  t h e  p r o t e c t i o n  of t h e  Canadian 
environment through env i ronmenta l  r e g u l a t i o n .  The 
EPS i s  r e s p o n s i b l e  f o r  t h e  c o l l a t i o n  of d a t a  con-
c e r n i n g  Canadian a i r ,  l a n d  and wa te r  p o l l u t i o n ,  t h e  
development of p o l i c i e s  t o  p r o t e c t  t h e  n a t u r a l  en-
vi ronment  and t h e  implementa t i sn  of t h o s e  p o l i c i e s .  

The EPS o p e r a t e s  r e g i o n a l  env i ronmenta l  pro-
t e c  t i o n  s e r v i c e s  i n  Mont rea l ,  Vancouver, Edmonton, 
Winnipeg and Dartmouth (Nova S c o t i a )  . A t  t h e  Quebec 
Region f a c i l i t y ,  f o r  example, t h e  main a c t i v l t y  i s  
t h e  t e s t i n g  of was te  t r e a t m e n t  f a c i l i t i e s  and ef-
f l u e n t s  of  i n d u s t r  f e s  t o  e n s u r e  compl iance  w i t h  
Water and Clean Al r  Acts .  The s e r v i c e  a c t s  a s  con-
s u l t a n t  t o  i n d u s t r y ,  which l o a n s  u s e  of i t s  test 
l a b o r a t o r i e s  a s  d o  u n i v e r s i t i e s .  

To complete  t h i s  r ev iew o f  t h e  r e s e a r c h  a c t i v -  
i t d e s  o f  DOE, we must examine an e n t i r e l y  d i f f e r e n t  
s e c t i o n  of t h e  depar tment ,  t h e  F i s h e r i e s  and I l a r fne  
S e r v i c e  and p a r t i c u l a r l y  t h e  Research Development 
Directorate. 

T h i s  d i r e c t o r a t e  is a h e a d q u a r t e r s  u n i t  provi-  
d i n g  t h e  f o c a l  p o i n t  f o r  p l a n n i n g ,  c o o r d i n a t i o n  and 
e v a l u a t i o n  of a l l  f i s h e r i e s  r e s e a r c h  and develop-
ment programmes sponsoredby t h e  f e d e r a l  government 
t o  meet n a t i o n a l  and i n t e r n a t i o n a l  needs.  

While a c t u a l  f i s h e r i e s  r e s e a r c h  and develop-
ment i s  c a r r i e d  ou t  a t  12 r e g i o n a l  r e s e a r c h  es tab-
l i s h m e n t s  a c r o s s  Canada and th rough  g r a n t s  t o  in-
d i v l d u a l s  and i n s t i t u t i o n s ,  t h e  d i r e c t o r a t e  i n  
Ottawa is  r e s p o n s i b l e  f o r  t h e  c o o r d i n a t i o n  and fn-



t e g r a t f s n  of t h e  v a r i o u s  programmes and f o r  res-
ponses  t o  t h e  recommendations of t h e  F i s h e r i e s  
Research Board of Canada, The d i r e c t o r a t e  i s  s t a f f -
ed by a m a l l  group of  s c i e n t i f f c  e x p e r t s  i n  t h e  
f i e l d s  o f  f i s h e r i e s  r e s o u r c e s ,  e n v i r ~ n m e n t a l ~ t u a l i -
t y ,  p r o d u c t s  and p r o c e s s i n g  and aquaculture. 

The fo18owing c h a r t  shows t h e  v a r i o u s  expendi- 
t u r e s  of  t h e  F i s h e r i e s  and Marine S e r v i c e  i n  t h e  
r e g i o n s  and i n d i c a t e s  t h e  range  of a c t i v i t y  charac-  
t e r i s t i c  of F & MS: 

1973 E ~ p e n d i - ~ ~  
P r o v i n c e  J u r e  ( $ 0 0 0 ' ~ )-
B r i t i s h  Marine S c i e n c e s ,  Pacf f i c  

Columbia Regional  O f f i c e ,  
V i c t o r i a  6 280 

F i s h e r i e s  S e r v i c e ,  
leaanairno 4 358 

F i s h e r i e s  S e r v i c e ,  
Vancouver 2 463 

Manitoba Ffs h e r i e s  S e r v i c e  
Winnipeg 4 739 

O n t a r i o  F i s h e r i e s  S e r v i c e  (Bio logy ,  
Lirnnology Div.) and t h e  
Marine S c i e n c e ,  C e n t r a l  
Region 4 0 1 1  

Quebec F i s h e r i e s  Management and 
Research,  A r c t i c  Labora- 
t o r y ,  S t e .  Anne de  
Bel l evue  % 033 

New B i o l o g i c a l  S t a t i o n ,  
Brunswick S t .  h d r e w l s  2 354 

Nova Marine S c i e n c e s ,  A t l a n t i c  
S c o t i a  Region, Dar tmsut h 13 766 

F i s h e r i e s  S e r v i c e ,  H a l i f a x  3 937 
Newfound F i s h e r i e s  S e r v i c e ,  Biologi-

l and  c a l  S t a t i o n ,  S t .  J o h n l s  2 854 

The F i s h e r i e s  and Marine  Research D i r e c t o r a t e  
encompasses i n s t i  t u t i o n s  devoted t o  t h e  i n v e s t i g a -
t i o n  of such a r e a s  a s  f i s h e r i e s  development,  f l s h -
eries o p e r a t i o n s ,  oceanography and hydrography. 
These i n s t i t u t i o n s  f a l l  i n t o  two c a t e g o r i e s  - t h e  
Marine S c i e n c e s  I n s t i t u t e s  ( P a c i f i c , A t l a n t i c  and 
C e n t r a l  Region) and t h e  F i s h e r i e s  Research Ser-
v i c e s ,  A. b r i e f  d e s c r i p t i o n  of an  example from each 
c a t e g o r y  would b e s t  s e r v e  t o  i n d i c a t e  t h e  m i s s i o n s  
of t h e s e  s e r v i c e s .  A t  t h e  Marine Scfewces A t l a n t i c  
Region I ,abora%ory a l a r g e  p a r t  of r e c e n t  a c t i v i t i e s  



h a s  been devoted t o  HUDSON -70, a n  oceanograph ic  
e x p e d i t i o n  around North and South  h e r i c a  under tak-  
en  t o  c o n t r i b u t e  t o  t h e  I n t e r n a t i o n a l  Oceanographic 
Decadeis  e x p l o r a t i o n  s f  t h e  oceans ,  and t o  c o n t i n u e  
t h e  e x p l o r a t i o n  of t h e  Canadian C o n t i n e n t a l  S h e l f .  
I n t e r p r e t a t $ o n  of r e s u l t s  w i l l  c o n t i n ~ n e  f o r  some 
t i m e  t o  come. The Marine Scbences D i v i s i o n  a l s o  
under took  e x t e n s i v e  r e s e a r c h  a s  a r e s u l t  of t h e  
s i n k i n g  of t h e  L i b e r i a n  Tanker Arrow. Other re-
s e a r c h  a r e a s  i n c l u d e  o r g a n i c  geochemis t ry ,  inorgan-
i c  geochemis t ry ,  p h y s i c a l  geo logy ,  r e g i o n a l  
geo logy ,  mic ropa leon to logy  and geophys ics ,  

The F i s h e r i e s  S e r v i c e i s  B i o l o g i c a l  S t a t i o n  a t  
Nanaimo i s  concerned w i t h  commercial  and r e c r e a t i o n  
f fs h e r i e s ,  and w i t h  environmental .  q u a l i t y  programs. 
Work i s  c o n c e n t r a t e d  i n  s e v e r a l  a r e a s ,  i n c l u d i n g  
t h e  b i o l s g y  o f  a q u a t i c  r e s o u r c e s ,  t h e  p r o d u c t i v i t y  
of t h e  a q u a t i c  environment ,  i n c r e a s i n g  t h e  product-  
i v e  c a p a c i t y  o f  t h e  environment ,  augmenting t h e  
supp ly  of  r e s o u r c e s ,  and improving t h e  farming 
methods of s a b l e f f s h  and o y s t e r s .  

A s  w i t h  t h e  o t h e r  d e p a r t m e n t s  and a g e n c i e s  
examtried, t h e  DOE r e s e a r c h  e f f o r t s  a r e  sometimes 
r e g i o n a l l y  o r i e n t e d ,  f n  t h e  s e n s e  of b e n e f k t t f n g  
t h e  r e g i o n ,  sometimes n o t .  What i s  noteworthy about  
DOE i s  t h e  comprehensiveness  of i t s  r e g f o n a l  pro-
gram and t h e  shee r  magni tude of i t s  r e g i o n a l  expen-
d i t u r e s .  Another impor tan t  a s p e c t  of t h e  r e g i o n a l  
r e s e a r c h  e f f o r t  i s  t h e  emphasis  on an i n t e r d i s c i -
p l i n a r y  approach t o  r e g i o n a l  and env i ronmenta l  pro- 
blems,  a s  e x e m p l i f i e d  by t h e  Canada C e n t r e  f o r  
I n l a n d  Waters  s and I W D !  s de te rmined  o n s l a u g h t  on 
t h e  G r e a t  Lakes p r o j e c t .  T h i s  m i x t u r e  of  f u n c t i o n  
and e x p e r t i s e  arises, i n  p a r t ,  from t h e  wide man-
d a t e  which DOE h a s ,  b u t  i t  migh t  b e  u s e f u l  f o r  cex-
t a i n  o t h e r  depar tments  t o  r ev iew wel l -coord ina ted  
r e g i o n a l  and env i ronmenta l  programs developed by 
DOE a s  an example f o r  t h e i r  o m  f u t u r e  development.  

Another depar tment  which h a s  h i s t o r i c a l l y  had 
a l a r g e  r o l e  t o  p l a y  i n  t h e  r e g i o n s  of Canada, 
p a r t i c u l a r l y  i n  t h e  West, i s  t h e  Department of 
Agr icub tu re .  As can  b e  s e e n  from a q u i c k  comparison 
of t h e  d e p a r t m e n t a l  e x p e n d i t u r e  g r a p h s  i n  t h e  
Appendix t o  t h i s  r e p o r t ,  ACR h a s  t h e  most wide ly  
and e v e n l y  d i s t r i b u t e d  r e g i o n a l  r e s e a r c h  program of 
a l l  f e d e r a l  depar tments ,  a l t h o u g h  t h e r e  is  a d i s -



t i n c t  tendency t o  c o n c e n t r a t e  r e s e a r c h  a c t i v i t P e s  
i n  p r o v i n c e s  w e s t  of Ottawa. 

The s c i e n t i f i c  r e s e a r c h  s f  AGW i s  conducted i n  
f o u r  main s u b d i v i s i o n s  of t h e  depar tment ,  t h e  
Research Branch, t h e  H e a l t h  of Animals Branch, t h e  
Canadian Gra in  Commissisn and t h e  F i n a n c i a l  and 
A d m i n i s t r a t i o n  Branch,* O f  t h e s e  d i v i s i o n s  t h e  
Research Branch i s  by f a t  t h e  l a r g e s t  and,  to get he^ 
w i t h  t h e  H e a l t h  of Animals Branch, a c c o u n t s  f o r  t h e  
v a s t  m a j o r i t y  of t h e  f e d e r a l  in-house r e s e a r c h  
e f f o r t  in a g r i c u l t u r e ,  

$.Je s h a l E d e a B  f i r s t  w i t h  a sampling of t h e  
a c t i v i t i e s  of  t h e  Research Branch whfch i s  t h e  main 
agr  i c u l t u x  a l  r e s e a r c h  s r g a n i z a  t i o n  f o r  Canada, The 
h e a d q u a r t e r s  f o r  t h e  Research Branch i s  t h e  C e n t r a l  
Exper imenta l  Farm i n  Ottawa. A s  noted e a r l i e r ,  a 
number of r e s e a r c h  i n s t i t u t e s  d e a l i n g  w i t h  v a r i o u s  
s c i e n t i f i c  a r e a s  ame l o c a t e d  a t  t h e  Ottawa Research 
Branch Headquar te r s ,  Outs ide  t h e  NCR t h e  F k s e a ~ c h  
Branch o p e r a t e s  34 s t a t i o n s ,  s u b s t a t i o n s  and exper- 
i m e n t a l  farms which conduct  r e s e a r c h  a s s o c i a t e d  
wi th t h e  p a r t i c u l a r  s a i l ,  c l f m a t e  and v e g e t a t i o n  
c s n d i t f o n s  of t h e  Canadian r e g i o n s .  The Research 
Branch i s  suhdivfded i n t o  f o u r  d i v i s f o n s ,  each  
under t h e  c o n t r o l  of an  A s s i s t a n t  D i r e c t o r  General  : 
E a s t e r n ,  Western,  I n s t i t u t e s  and A d m i n f s t r a t i o n ,  W e  
need n o t  b e  concerned h e r e  w i t h  t h e  A d m i n i s t r a t i o n  
Branch, b u t  t h e  E a s t e r n  and Western r e s e a r c h  sub-
div-isions a r e  c r u c i a l ,  and t h e  I n s t i t u t e s  d i v i s i o n  
i s  i m p o r t a n t  t o  t h e  e x t e n t  t h a t  i t  o p e r a t e s  a 
Research I n s t i t u t e  i n  B e l l e v i l h e ,  O n t a r i o ,  and 
a n o t h e r  i n  London, O n t a r i o .  

Again t h e  s i m p l e s t  way o f  conveying a f e e l i n g  
f o r  t h e  work of  t h e s e  d i v i s i o n s  is t o  b r i e f l y  des-
c r i b e  t h e  a c t i v i t i e s  of  t h e  s e v e r a l  t y p e s  of re-
g i o n a l  nesea rch  e s t a b l i s h m e n t s  which ACR h a s  evol-
ved ,  For % n s t a n c e ,  t h e  e x p e r i m e n t a l  farms a t  
Thunder Bay, Mapuskasing and S m i t h f i e l d  a r e  t y p i c a l  
s f  many o t h e r  e x p e r i m e n t a l  farms i n  t h e i r  r e g i o n a l  
o r i e n t a t i o n  and mandate,  AE% t h r e e  farms are d i r -
e c t e d  from t h e  r e s e a r c h  s t a t i o n  i n  Ottawa. Thunder 
Bay a c t i v i t i e s  a r e  p r i m a r i l y  r e l a t e d  t o  t h e  adapt-

* Through a network s f  approx imate ly  twenty  
r e g i o n a l  r e s e a r c h  l i b r a r i e s  t h e  F i n a n c i a l  and 
A d m i n i s t r a t i v e  Branch s e r v i c e s  t h e  needs  of t h e  
a g r i c u l t u r a l  r e s e a r c h  community, 



a t i s n  and management of f i e l d  c r o p s  i n  n o r t h w e s t e r n  
O n t a r i o .  The farm a t  Kapuskas ing  is  concerned w i t h  
c r o p  management I n  n o r t h e a s t e r n  O n t a r i o  and nor th -
w e s t e r n  Quebec, and w i t h  t h e  n u t r i t i o n a l  r e q u i r e -
ments  and o v e r w i n t e r i n g  of bee f  c a t t l e .  The Siraith-
f i e l d  farm is  devo ted  t o  trees and small f r u i t s  and 
v e g e t a b l e s ,  p a r t i c u l a r l y  c a n n i n g  c r o p s  - t h e i r  
management, b r e e d i n g ,  p h y s i o l o g y  and p r o c e s s i n g .  
The r e s e a r c h  s t a t i o n  a t  S a i n t - J e a n  i n  Quebec is 
a l s o  f a i r l y  t y p i c a l .  This s t a t i o n  s e r v e s  a s  t h e  
h o r t i c u l t u r a l  r e s e a r c h  c e n t r e  f o r  Quebec. Breeding 
and management of h o r t i c u l t u r a l  p l a n t  wutr  i t i o n  and 
p h y s i o l o g y ,  c o n t r o l  of i n s e c t s  and d i s e a s e s ,  s o i l  
f e r t i l i t y  and t h e  management of o r g a n i c  s o i l s  a r e  
t h e  main l i n e s  of s t u d y .  The s t a t i o n  a l s o  d i r e c t s  
work a t  La F o c a t i e r e  and N o m a n d i n  e x p e r i m e n t a l  
f a r m s  where coordfwated  r e s e a r c h  o n  s o i l s  c r o p s  and 
a n i m a l s  i s  c a r r i e d  o u t .  

R e t u r n i n g  f o r  a  moment t o  B n t a r i o  we s h o u l d  
men t ion  t h e  o n l y  two t2~ 
of t h e  Resea rch  Branch of  AGR; t h e  r e s e a r c h  i n s t i -
t u t e  i n  London, O n t a r i o ,  which i s  p r i m a r i l y  invo l -
ved i n  f u n g i c i d e ,  h e r b i c i d e  and i n s e c t i c i d e  
r e s e a r c h ;  and t h e  i n s t d t u t e  i n  R e P l e v i l l e ,  O n t a r i o ,  
which s e a r c h e s  f o r  non-chemical ways t o  r e d u c e  we& 
o r  p e s t  damage th rough  s t u d i e s  of p e s t  eeo logy .  

It shou ld  b e  ment ioned t h a t  a b o u t  60 p e r  c e n t  
of t h e  o p e r a t i n g  r e s e a r c h  b u d g e t  of ACW g o e s  t o  t h e  
r e g i o n s  - ahou t  PO p e r  c e n t  t o  t h e  A t l a n t f c  provin- 
c e s ,  38 p e r  c e n t  t o  t h e  P r a i r i e s ,  5 p e r  c e n t  t o  BC 
and 15 p e r  c e n t  t o  O n t a r i o  and Quebec. The r e l a t -
i v e l y  small budge t  a l l o t t e d  t o  E a s t e f n  Canada i n  
compar ison w i t h  Western  Canada p r o b a b l y  r e f b e c t s  
t h e  v a l u e  s f  t h e  a g r i c u l t u r a l  o u t p u t  of t h e  two 
a r e a s . 

The second l a r g e  r e s e a r c h  program a s s o c i a t e d  
w i t h  ACR i s  t h a t  o p e r a t e d  by t h e  H e a l t h  of Anfmals 
Branch.  T h i s  b r a n c h  i s  t h e  v e t e r i n a r y  agency s f  t h e  
depa r tmen t  and o p e r a t e s  t h r o u g h o u t  Canada. It 
c a r n i e s  o u t  an ima l  d i s e a s e  c o n t r o l  and e r a d i c a t i o n  
measures .  Branch i n s p e c t o r s  a t  meat  pack ing  and 
o t h e r  food p r o c e s s i n g  p l a n t s  e n s u r e  t h a t  hygen ic  
and ~ Z ~ o l e s o m e n e s s  s t a n d a r d s  a r e  m e t .  I ts  l a b o r a t -
o r i e s  conduc t  r e s e a r c h  and p r o v i d e  d i a g n o s  $9' ser-
v i c e s .  Three  d i v i s i o n s  make up t h e  b r a n c h .  These  
a r e  t h e  Con tag ious  D i s e a s e s  D i v i s i o n ,  t h e  Animal 
Pa tho logy  D i v i s i o n  and t h e  Ideat I n s p e c t i o n  Divi-
s f o n .  



The H e a l t h  of  Animals Branch h a s  r e s e a r c h  
i n s t i t u t e s  l o c a t e d  f n  Guelph, Ontar is; H u l l ,  
Quebec; S t .  Anne d e  B e l l e v u e ,  Quebec; Vancouver,  
BC; L e t h b r i d g e ,  A l b e r t a ;  Saska toon ,  Saskatchewan; 
Winnipeg,  Manitoba;  S a c k v i l le ,  New Brunswick. The 
m a j o r i t y  o f  t h e s e  r e s e a r c h  i n s t i t u t e s  o p e r a t e  i n  a 
s e r v i c e  c a p a c i t y  and t h e  work is  a lmos t  e n t i r e l y  
devo ted  t o  t h e  t e s t i n g  and d i a g n o s i s  of l o c a l  
a n i m a l s  f o r  t h e  d e p a r  tment . 

The l a s t  b ranch  of r e s e a r c h  impor tance  a t  AGR 
i~t h e  Canadian Gra in  Commission which p r o v i d e s  
s u p e r v i s i o n  f o r  g r a i n  h a n d l i n g  i n  Canada. The CGC 
h a s  a f a i r l y  l a r g e  g r a i n  r e s e a r c h  l a b o r a t o r y  i n  
Winnipeg. The Labora to ry  a c t i v i t f e s  i n c l u d e  
r e s e a r c h  on  hard-red s p r i n g  wheat ,  Hamber-Durham 
h e a t  and b a r l e y ,  and on t h e  p r o t e i n  c o n t e n t  i n  
wheat and c e r e a l  g r a i n s ,  a s  we11 a s  p r s v i d t n g  
s t a t i s t i c a l  d a t a  and a n a l y s i s  on g r a i n  r e s e a r c h .  

It i s  obv ious  from t h e  f o r e g o i n g  d e s c r i p t f o n s  
t h a t  AGR fs one  of t h e  most r e g i o n a l l y  o r i e n t e d  of 
t h e  f e d e r a l  r e s e a r c h  d e p a r t m e n t s .  Many o f  i t s  in-
s t i t u t e s  b e n e f i t  t h e  l o c a l  economies f n  t h e  r e g i o n s  
i n  which t h e y  a r e  l o c a t e d .  

ACR, Hike DOE, i s  concerned w i t h  pr imary in-
d u s t r y  and a t t e n d a n t  p r o c e s s i n g  f n d u s t r i e s .  These 
two d e p a r t m e n t s  a s s i s t  and enhance  a g r i c u l t u r e ,  
f o r e s t r y  and f f s h l n g ,  a l l  renewable  r e s o u r c e s .  When 
t h e  OECD p u b l i s h e d  i t s  Reviews s f  N a t i o n a l  S c i e n c e-

i n  196 9 7 t d i s t i n g u i s h e d  q y n g  t h e  
v a r i o u s  r e s e a r c h  i n s t i t u t i o n s  of Canada, The 
a u t h o r s  of t h e  OECD document d e f i n e d  a c a t e g o r y  
c a l l e d  NRC and t h e  MRC, and a c a t e g o r y ,  I H n s t i t u -
t f o n s  concerned wf t h  r e s e a r c h  on  renewable  r e sour -
c e s i  , i n  which t h e y  i n c l u d e d  ACR and t h e  now de-
f u n c t  F i s h e r i e s  and F o r e s t r y  Department.* Another 
c a t e g o r y  grouped I n s t i t u t i o n s  c o n d u c t i n g  r e s e a r c h  
on c o l l e c t i v e  needs1 s u c h  a s  DND, MOT, NHk7, DOC and 
DREE, F i n a l l y ,  t h e  OECD a u t h o r s  d e f i n e d  a c a t e g o r y  
c a l l e d  ~ H n s t i t u t i o n s  concerned w i t h  r e s e a r c h  o n  
won-renewable r e s o u r c e s !  which embraced ENR, AECL 
and AECB. 

T h is d i s t i n c t i o n  among r e s e a r c h  -s e 9 

r e s e a r c h  concerned w l t h  r enewable  r e s o u r c e s  and 

* f F i s h e r i e s !  h a s  wow been g i v e n  d e p a r t m e n t a l  
s t a t u s  under t h e  r e c e n t  c a b i n e t  changes  f o l l o w i n g  
t h e  1974 f e d e r a l  e l e c t i o n  (Mr, LeBlanc,  M i n i s t e r ) ,  



r e s e a r c h  concerned w i t h  nsn-renewable r e s o u r c e s  is 
a u s e f u l  one.  P o l i c y  d e c i s i o n s  of t h e  r e s p e c t i v e  
d e p a r t m e n t s  wPBB b e  c o n d i t i o n e d  by t h e  n a t u r e  s f  
t h e  p h y s i c a l  r e s o u r c e s  under  c o n s i d e r a t i o n ,  Those 
d e p a r t m e n t s  concerned w i t h  nsn-renewable r e s o u r c e s  
must  empBoy a d i f f e r e n t  t i m e  h o r i z o n  w i t h  g r e a t e n  
c o n s t r a i n t s  t h a n  t h o s e  concerned w i t h  r enewable  
r e s o u r c e s .  T h i s  d i s t i n c t i o n  a l s o  s e r v e s  a s  a n  
i n t r o d u c t i o n  t o  t h e  r e g i o n a l  a c t i v i t i e s  of t h e  l a s t  
r e g i o n a h l y  o r i e n t e d  depar tmen t ,  DIR. J u s t  a s  t h o s e  
d e p a r t m e n t s  concerned w i t h  w i d e l y  d f s t r i b u k e d  re-
newable r e s o u r c e s  p e r c e i v e d  an  o b l i g a t i o n  t o  l o c a t e  
some of  t h e i r  r e s e a r c h  f a c f l i t i e s  i n  t h e  r e g i o n s ,  
so t h e  ma jo r  depar tmen t  concerned w i t h  wide ly  
d f s t r i h u t e d  non-renewable r e s o u r c e s  f e l t  a s i m i l a r  
o b l i g a t i o n  ( a l t h o u g h  t h e  e x t e n t  of  i t s  r e g i o n a l  
commitment i s  much l e s s )  .* 

A s  we saw i n  a n  e a r l f e r  s e c t i o n ,  EMR p o s s e s s e s  
two r e s e a r c h  arms - t h e  Nines  Branch and t h e  Ceolo- 
g f c a l  Survey o f  Canada, Both bnanches  of t h e  de-
g a r  tment have  r e g i o n a l  a g e n c f e s  . The Mines Branch 
u n i t  a t  E l l i o t  Lake,  O n t a r f o  i s  devo ted  t o  mining 
problems,  p a r t i c u l a r l y  a t  g r e a t  d e p t h s  underground; 
t h e  u n i t  a t  Quebec C i t y  commenced o p e r a t i n g  i n  
1971,  and s p e c i a l i z e s  i n  r o c k  f r a c t u r e  and d r i l l i n g  
problems.  The Mines Resea rch  C e n t r e  i n  Ca lga ry  i s  
concerned w i t h  c o a l  mining problems,  and t h e  F u e l s  
Research b ranch  a t  Edmonton e v a l u a t e s  t h e  cok ing  
p o t e n t i a l  of c o a l s .  

The G e o l o g i c a l  Survey u n i t  a t  Dartmouth,  Nova 
S c o t i a  ( A t l a n t i c  Geosc ience  C e n t ~ e )  c o n d u c t s  in-
v e s t i g a t i o n s  i n t o  m a r i n e  g e o s c i e n c e .  The u n i t  a t  
Ca lga ry ,  A l b e r t a  ( I n s t i t u t e  of  Sedimentary  and 
Pet ro leum Geology) c o n t r i b u t e s  t o  t h e  Geologica% 
Survey1 s r e s p s n s i b f  l i t y  o f  p r o v i d i n g  a n a t i o n a l  and 
r e g i o n a l  Pnventory  o f  t h e  f o r m a t i o n  of r o c k s  and 
s u r f i c i a l  m a t e r i a l s ,  t h e i r  s t r u c t u r e s ,  m i n e r a l s ,  
l a n d  forms,  and s t a b i l i t y  a l o n g  w i t h  back-up s tud-
ies in o r d e r  t o  e v a l u a t e  t h e  p o t e n t i a l  of r e l a t i v e -
l y  unknown a r e a s .  F i n a l l y ,  t h e  P o l a r  C o n t i n e n t a l  
S h e l f  P r o j e c t  a t  Tuktoyaktuk and R e s o l u t e  Bay i n  
W T  s h o u l d  be  ment ioned.  The p r o j e c t  i s  des igned  

P* It is  i n t e r e s t i n g  t o  n o t e  t h a t  o n l y  DND o f  a l l  
t h e  d e p a r t m e n t s  concerned w i t h  t h e  OECDI s c o l l e c t -
i v e  needs '  f e l t  a n  o b l i g a t i o n  t o  i n v e s t  i n t e n s i v e l y  
i n  t h e  r e g i o n s .  And even DWD1s  r e g i o n a l  commitment 
r e s u l t s  l a r g e l y  from s t r a t e g i c  c o n s i d e r a t i o n s .  



-- 

t o  s t u d y  t h e  c o n t i n e n t a l  s h e l f  n o r t h  s f  t h e  
Canadian mainland and n o r t h  and wes t  of  t h e  A r c t i e  
Arch ipe lago .  Work i s  conduc ted  i n  g e o p h y s i c a l  
f i e l d s ,  b u t  i n v e s t i g a t i o n s  have  a l s o  been  launched 
t o  s t u d y  t h e  f r a g i l e  ecoPogicaH sys t ems  of t h e  
Canadian n o r t h .  

The b r i e f  r e v i e w  o f  t h e  r e g i o n a l  a c t i v i t i e s  of  
EMR c o n c l u d e s  t h i s  p r e s e n t a t i o n  sf t h e  r e g i o n a l  
a c t i v i t i e s  s f  t h e  f e d e r a l  r e s e a r c h  d e p a r t m e n t s  and 
a g e n c i e s .  It i s  obv ious  t h a t  the  p i c t u r e  i s  extrem-
e l y  v a r i e g a t e d ,  even  more s o  p e r h a p s  t h a n  t h a t  of 
t h e  NCR r e s e a r c h  community. For  a comple te  a n a l y s i s  
o f  t h e  r e g i o n a l  r e s e a r c h  e f f o r t ,  o n e  would have  t o  
know how t h e  l a b o r a t o r i e s  manage t o  f u n c t i o n  ef -
f e c t i v e l y  i n  r e g i o n a l  i s o l a t i o n  ( e v e n  though t h e i r  
f u n c t i o n s  a r e  o f t e n  n o t  r e l a t e d  t o  t h e  r e g i o n )  when 
t h e  g e n e r a l  p a t t e r n  of  r e s e a r c h  deployment  of t h e  
d e p a r t m e n t s  is l o c a t i o w a l  c o n c e n t r a t i o n ,  p a r t i c u l -
a r l y  i n  t h e  N a t i o n a l  C a p i t a l  Regfon,  P o s s i b l y  t h e  
r e g i o n a l  r e s e a r c h  nodes  d e s c r i b e d  above p l a y  some 
i n t e r m e d d a t e  r o l e  i n  enhancing communication and a 
s e n s e  of  r e s e a r c h  community, Without  more  i n f o m a -
t i o n  i n  t h i s  a r e a ,  a comple te  e v a l u a t i o n  of t h e  
d i s t r  f b u t  i o n a l  c h a r a c t e r i s t  Ecs s f  t h e  f e d e r a l  
r e s e a r c h  community i s  i m p o s s i b l e .  

5. The I s s u e  
I n  s e c t t o n  2 of t h i s  Chap te r  t h e  a g g r e g a t e  f i g u r e s  
d e s c r i b i n g  t h e  r e s e a r c h  e f f o r t  of t h e  f e d e r a l  gov-
ernment i n  t h e  p r o v i n c e s  were  b r i e f l y  r ev iewed .  An 
e x a m i n a t i o n  of t h e  b a r  g r a p h s  (Appendix F i g u r e s  A . 2  
t o  A.16) i l l u s t r a t i n g  t he  r e g i o n a l  breakdown of  de- 
pa r  t m e n t a l  r e s e a r c h  b u d g e t s  f o r  t h e  f o u r  r e g t o n a l -
l y - o r i e n t e d  d e p a r t m e n t s  shows t h a t  t h e  d i s t r i b u t i o n  
of  f e d e r a l  r e s e a r c h  r e so ta rces  i s  by no means e q u i t -
a b l e ,  ACR c o n c e n t r a t e s  i t s  a c t i v i t i e s  i n  t h e  west-
e r n  p r o v i n c e s ;  EMR f a v o u r s  A l b e r t a  and Nova ScotPa  
o v e r  t h e  rest of Canada; DOE s p e n d s  a n  e x t n a s r d i n -
a r y  amount of money i n  O n t a r i o  w i t h  v a r y i n g  amounts 
go ing  t o  o t h e r  p r o v i n c e s ;  and DWB d i s p l a y s  a wide 
e x p e n d i t u r e  r a n g e  i n  t h e  r e g i o n s ,  r e f l e c t i n g  t h e  
v a r i o u s  s i z e s  of i t s  DRB e s t a b l i s h m e n t s .  I f  t h e  
grand t o t a l s  f o r  manpower and monetary  r e s o u r c e s  
a l l o c a t e d  t o  each r e g i o n  a r e  reviewed ( T a b l e  11.49 
and 201, i t  i s  a p p a r e n t  t h a t  c e r t a i n  p r o v i n c e s  a r e  
r e c e i v i n g  s u b s t a n t i a l l y  more thaw o t h e r s ,  O n t a r i o  
w i t h  21.5 p e r  c e n t  of  t h e  t o t a l  f e d e r a l  r e g i o n a l  
r e s e a r c h  budge t  i n  1973-74 a p p e a r s  t o  dwarf a l l  



Table 11-19 - Federal  S c i e n t i f i c  Establishments,  Natural  Sciences,  1972-73 
Regional Breakdown 

Province o r  Region Manpower Expenditures (9000s) l 

Percentage Percentage 
Sci .  & Prof .  Others To ta l  of G r a d  To ta l  Current Cap i t a l  To ta l  of Grand To ta l  

-- 

B r i t i s h  Columbia 

P r a i r i e  Provinces 

Alberta 

Saskatchewan 

Manitoba 

EJWT L Yukon 

Ontario (excluding 
Qttawa) 

National  Capi ta l  
Region 

Quebec (excluding 
Hull)  

A t l an t i c  Provinces 

New Brunswiek 

Nova Scot ia  

P . E . I .  

Newf oundland 

Unallocated 

Grand To ta l  

l ~ i ~ u r e srepresent  in t ramural  c o s t s  p lu s  t he  c o s t s  of adminis ter ing  extramural  programs. 
Source: Ministry of S t a t e  f o r  Science and Technology, S c i e n t i f i c  and Technological Resources Divis ion ,  1972-73 Survey 
of t he  Federal  Government Research E f f o r t  ( f i gu re s  suppl ied  t o  HOSST by the  Science S t a t i s t i c s  Sect ion  of S t a t i s t i c s  
Canada) 1974. 





o t h e r  p rov inces .  Quebec and B r i t i s h  Columbia a r e  
low i n  comparison,  w i t h  about  6.0 p e r  c e n t  of t h e  
t o t a l  each.  

These i n t e r - r e g i o n a l  d i s p a r i t i e s  a r e  n o t  eor-
r e c  t e d  , a l t h o u g h  t h e y  a r e  somewhat changed,  when 
t h e  e x p e n d i t u r e  f i g u r e s  f o r  t h e  r e g i o n s  a r e  p laced  
on a pe r  c a p i t a  b a s t s  ( T a b l e s  11.21 and 11.22).  The 
t h i r d  column of T a b l e  11.22 shows t h a t  i n  1973-74 
A l b e r t a ,  Ekn i toba  and t h e  A t l a n t i c  P r o v i n c e s  t a k e n  
t o g e t h e r  had t h e  h i g h e s t  l e v e l s  of  pe r  c a p i t a  ex-
p e n d i t u r e  on f e d e r a l  r e s e a r c h .  The 1972-73 f i g u r e s  
i n  Tab le  11.21 p r e s e n t  a d i s a g g r e g a t e d  p a t t e r n  f o r  
t h e  A t l a n t i c  r e g i o n ;  i t  i s  c l e a r  from t h e s e  f i g u r e s  
t h a t  i t  is  t h e  h i g h  pe r  c a p i t a  e x p e n d i t u r e s  i n  Nova 
S c o t i a  ($40.5 i n  1972-73) t h a t  a c c o u n t s  f o r  t h e  
l e a d i n g  p o s i t i o n  s f  t h e  A t l a n t i c  r e g i o n  t a k e n  a s  a 
whole i n  t h e  1973-74 se t  of f i g u r e s .  Turning back 
t o  t h e  1973-74 t a b l e ,  O n t a r i o  and B r i t i s h  Columbia 
a r e  seen  t o  b e  om an approximate  p a r  i n  pe r  c a p i t a  
terms ($17.5 p e r  c a p i t a  i n  O n t a r i o ,  $17.1 i n  WC). 
But what is  r e a l l y  r emarkab le  i n  t h i s  set of f i g -
u r e s  i s  t h e  v e r y  low l e v e l  of p e r  c a p i t a  expendi-
t u r e  i n  Quebec. T h i s  r e s u l t s  from t h e  low a b s o l u t e  
e x p e n d i t u r e  of f e d e r a l  r e s e a r c h  funds  i n  Quebec 
( o n l y  $37.3 m i l l i o n  i n  1973-74 o r  5.2 p e r  c e n t  of 
t h e  grand t o t a l )  and t h e  f a c t  t h a t  more t h a n  a 
q u a r t e r  of t h e  Canadian p o p u l a t i o n  r e s i d e s  i n  
Quebec. It was a comparison of t h i s  type  which i n i -
t i a l l y  sparked t h e  p r o v i n c i a l  r e a c t i o n  t o  f ederg$  
r e s e a r c h  e f f o r t s  a t  t h e  r e g i o n a l  l e v e l  i n  Quebec. 

It i s  a l s o  i n t e r e s t i n g  t o  n o t e  t h e  l a s t  column 
of t a b l e s  which p r e s e n t s  r e g i o n a l  per  c a p i t a  ex-
p e n d i t u r e  on f e d e r a l  s c i e n t i f i c  a c t i v i t i e s  a s  a  
p e r c e n t a g e  of r e g i o n a l  a v e r a g e  income. The wide 
d i s t r i b u t i o n  of p e r c e n t a g e s  i n d i c a t e s  c l e a r b y  t h a t  
no p o l i c y  of  r e g i o n a l  a d j u s t m e n t  th rough  r e s e a r c h  
a l l o c a t i o n  is be ing  fo l lowed .  Again Quebec i s  a t  
t h e  bottom of t h e  s c a l e ,  O n t a r i o  and BC a r e  on  a  
p a r  and A l b e r t a ,  Manitoba and t h e  A t l a n t i c  Provin-
c e s  ( o r  r a t h e r  Nova S e o t i a  a s  i n d i c a t e d  by t h e  
1972-73 f i g u r e s )  a r e  h igh .  Saskatchewan is j u s t  
above Quebec i n  t h i s  comparison.  

F e d e r a l  r e s e a r c h  e x p e n d i t u r e s  i n  t h e  r e g i o n s  
a r e  n o t  keyed t o  p o p u l a t i o n  s f z e  o r  economic 
p r o s p e r i t y .  Indeed ,  i n  l i g h t  of t h e  r e v i e w  of t h e  
d e t a i l e d  func t i o n s  of f e d e r a l  r e s e a r c h  e s t a b l i s h -











































































































































l a b o r a t o r y .  Such judgements a r e  based ,  P 
b e l i e v e ,  o n  a  r e c o g n i t i o n  of an  a t t i t u d e  of 
mind of t h e  s t a f f  t o  t h e  work and t o  t h e  
e s t a b l i s h m e n t .  T h i s  s u g g e s t s  t h a t  t h e  f i r s t  
c o n s i d e r a t i o n  i n  t h e  o r g a n i z a t i o n  s f  a re-
s e a r c h  e s t a b l i s h m e n t  i s  t h e  f o s t e r i n g  of t h e  
r i g h t  c l i m a t e  of o p i n i o n .  m is c o n s i d e r a t i o n  
is, pe rhaps ,  more i m p o r t a n t  e v e y j  t h a n  t h e  
i n t e l l e c t u a l  q u a l i t y  s f  t h e  s t a f f .  

T h i s  climate i n  a l a b  is  ofken  a f u n c t i o n  of b ~ i g h t  
e n t h u s i a s t i c  c o l l e a g u e s  and i t s  s l i d e  i n t o  medio-
c r i t y  may r e s u l t  from t h e  d i s a p p e a r a n c e  of one  o r  a 
few e n t h u s i a s t i c  peop le .  

To c o n t i n u e  t o  work, i n  a c r e a t i v e  way, w i t h i n  
f i x e d  i n n e r  b o u n d a r i e s  i s  d i f f i c u l t . The s t r u c t u t  aP 
r i g i d i t y  imposed by govefnrnent r u l e s  and regula-
t i o n s  on  s t a f f  d i s m i s s a l  a n d / o r  r o t a t i o n  promotes 
p e r i o d s  o f  s t a g n a t i o n .  The problem of s t o p p i n g  work 
t h a t  i s  no l o n g e r  f r u i t f u l  becomes paramount. S i n c e  
s t a f f  canno t  b e  h i r e d  t o  work on  new p r o j e c t s ,  t h e  
work must b e  adapted - and o f t e n  d i l u t e d  - t o  meet 
t h e  competence and i n t e r e s t s  of  t h e  e x i s t i n g  s t a f f .  

Opt imm program f o r m a t t o n  and t h e  dynamics of 
a c r e a t i v e  l a b o r a t o r y  c a n n o t  b e  s imply  s t a t e d  i n  an 
o r g a n i z a t i o n a l  manual. A h i g h  d e g r e e  of  i n t u i t i v e  
i n s i g h t  i s  n e c e s s a r y ,  and look ing  a t  t h e  problem a s  
an  e x e r c i s e  i n  accoun t ing  o r  economics can  l e a d  t o  

b u t  non-c rea t ive  r e s e a r c h .  
It i s  i n t e r e s t i n g  t o  n o t e  Gerkard H e r z b e r g i s  
comments on t h i s  t o p i c :  

The G l a s s c o  Commission was r e a l l y  n o t  i n t e r -
e s t e d  i n  good s c i e n c e .  It was i n t e r s t e d  i n  
good accoun t ing .  There  is, o f  c o u r s e ,  n o t h i n g  
wrong w i t h  good a c c o u n t i n g ,  e x c e p t  t h a t  i t  
does  n o t  n e c e s s a r i l y  l e a d  to good s c i e n c e .  The 
Glassco  CommBssfon c o n s i d e r e d  t h e  NRC i n  t h e  
same way a s  t h e  P o s t  Of f i e e  o r  t h e  J u s t i c e  
Department. Of c o u r s e ,  t h e s e  a r e  impor tan t  
government depar tments ,  b u t  t h e i r  way of 
working i s  q u f t e  d i f f e r e n t  from t h a t  of  a 
r e s e a r c h  o r g a n i z a t i o n .  Bhat  t h e  GPassco 
Commission shou ld  have done was t o  e n q u i r e  
what p a r t i c u l a r  o r g a n f z a t i o n a l  f e a t u r e s  were 
t h e  r e a s o n  f o r  t h e  h i g h  i n t e r n a k i o n a %  s t a n d i n g  
s f  t h e  N a t i o n a l  Research Counci l  and how t h i s  
s t a n d i n g  could  be  f u r t h e r  improved. I n s t e a d ,  



------ 

t h e  Commission recommended r e o r g a n i z a t i o n  
aimed a t  making t h e  seii;up t i d i e r  and more 
amenab l e  t o  a c  coun ting , 

We must  a p p r e c i a t e  t h a t  program c h o i c e  and t h e  
e s t a b l i s h m e n t  and m a i n t e n a n c e  of  a c r e a t i v e  
a tmosphe re  is ,  i r o n i c a L l y ,  more  of  a n  a r t  t h a n  a 
s c i e n c e .  m a t  p r o j e c t s  s h o u l d  b e  encouraged and 
what shou ld  b e  l e f t  undone? How t o  r e - o r f e n t  t h e  
i n t e r e s t s  of t h e  e x i s t i n g  s t a f f  and s k i l l  m a i n t a i n  
t h e i r  o r i q i n a l  en thus i a sm?  How t o  m a i n t a i n  t h e i r  

-e l a n  when t h e  i n n e r  bounda ry  c o n d i t i o n s  remain  
unchanged f o r  some t ime? 

Of c o u r s e  t h e r e  a r e  no n e a t  answers .  The 
d i r e c t o r  must  b e  i n s p i r e d  and must  somehow p a s s  h i s  
i n s p i r a t i o n  on t o  h i s  s t a f f .  Some work w i l l  p r o v e  
t o  b e  o f  s h o r t - o r  long-term v a l u e ,  o t h e r  work w i l l  
p r o v e  t o  have  been  u s e l e s s .  'The a l l o c a t i o n  of  
s c a r c e  r e s o u r c e s  among compet ing  u s e s  s o  a s  t o  meet 
o b j e c t i v e s  i s  a c o n t i n u i n g  problem t h a t  t h e  
dec is ion-maker  must  f a c e .  How t o  d e c i d e ?  C o c k c r o f t  
n o t e s  t h e  d e p t h  s f  t h e  problem of program c h o i c e  
and t u r n s  t o  Goethe f o r  a n  answer :  " I n  d e c i d i n g  
what t o  l e a v e  undone i t  mus t  b e  remembered t h a t  t h e  
v a l u e  of  a p r o j e c t  depends  o n  t h e  c h a n c e  of  ach iev -
i n g  u s e f u l  r e s u l t s  a s  w e l l  a s  on  t h e  i m p o r t a n c e  of  
t h e  r e s u l t s  i f  a c h i e v e d ,  i d a s  s c h o n s t e  Gluck d e s  
denkenden Mewschen i s t ,  d a s  E r f o r s c h l i c h e  e r f o r s c h t  
zu haben und d a s  U n e r f o r s c h l i c h e  r u h i g  zu 
v e r e h r  en ,  8 ' ' A  

12.  
I n  t h i s  c h a p t e r  we have  examined,  i n  some d e t a i l ,  
t h e  r o l e s  of  government  r e s e a r c h  and development  
e s t a b l i s h m e n t s .  The f u n c t i o n s  and work a c t i v i t i e s  
of  t h e  e s t a b l i s h m e n t s  a r e  f o r m u l a t e d  and c o n t i n u -
o u s l y  up-dated so  a s  t o  meet  t h e  b road  o b j e c t i v e s  
of  t h e  d e p a r t m e n t  of which,  we have  s e e n ,  i t  Bs a n  
i n t e g r a l  p a r t .  It s h o u l d  b e  emphasized t h a t  
h i s t o r i c a %  c i r c u m s t a n c e  h a s  c o n d i t i o n e d  t h e  r o l e s  
o f  government R & D e s t a b l i s h m e n t s ;  e v o l u t i o n a r y  
changes ,  s l o w l y  a d o p t e d  and a c c e p t e d  t h r o u g h  t h e  

* C o c k c r o f t ,  op. c i t . ,  p .  268. Taken from C o e t h e ,  
W.V. It t r a n s l a t e s  
a p p r o x i m a t e l y  a s  f o l l o w s : The t h i n k e r ss good 
f o r t u n e  is  t o  b e  a b l e  t o  i n v e s t i g a t e  i n v e s t i g a t a b l e  
t h f n g s ,  and t o  let. a l o n e  t h i n g s  t h a t  c a n n o t  b e  
i n v e s t i g a t e d  . 



passage  of t ime tempt t h e  i n v e s t i g a t o r  t o  say  t h a t  
each R & D e s t a b l i s h m e n t  i s  unique and t h a t  each 
d e s e r v e s  t o  b e  examined a s  a s e p a r a t e  c a s e .  

Ow a n a l y s i s ,  and a f t e r  c a r e f u l  thought ,  t h e  
e s t a b l i s h m e n t  a p p e a r s  t o  t a k e  on an o r g a n i c  s t r u c -
t u r e ,  H i s t o r i c a l  c i rcumstance ,  r o l e s ,  p e r s o n a l i t i e s  
of d i r  e c t o r s ,  c r e a t i v e n e s s  s f  s c i e n t i s t s ,  e t c  ., a l l  
tend t o  l e a v e  t h e  impress ion  t h a t  we a r e  not 
d e a l i n g  wi th  a mechanical  e n t i t y  that .  can be  
speeded up, slowed down, o r  r e d i r e c t e d  a t  w i l l ,  

We a g r e e  with t h e  c o n c l u s i o n s  s f  e a r l i e r  
i n v e s t i g a t i o n s  of government l a b o r a t o r i e s  - n o t a b l y  
Glassco  - but  hope t h a t  t h i s  c h a p t e r  has poin ted  
out  t h  
s o l u t i o n  o r  formula t o  t h e  problem of a n a l y s i n g  t h e  
government R d D e s t a b l i s h m e n t ,  
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from Government 
R & D E s t a b l i s h m e n t s  

l. 

It h a s  t o  b e  made c l e a r  from t h e  o u t s e t  t h a t  tech-
nology t r a n s f e r  means d i f f e r e n t  t h i n g s  t o  d i f f e r e n t  
peop le ,  and t h a t  n o t  even t h e  most g e n e r a l  d e f i n i -
t i o n  can encompass a l l  t h e  n o t i o n s  concern ing  i t .  
One of t h e  b r o a d e s t  and p robab ly  t h e  l e a s t  conten-
t i o u s  d e f i n i t i o n  of t echno logy  t r a n s f e r  i s  provided 
by C h a k r a b a r t i .  "Technology t r a n s f e r  can b e  viewed 
a s  t h e  g e n e r a l i z e d  p r o c e s s  of i n f o r m a t i o n  t r a n s f e r  
between s c i e n c e ,  t echyo logy  and a c t u a l  u t i l i z a t i o n  
of  s c i e n t i f i c  i d e a s  ." Chakr a b a r t i  q u o t e s  Brooks 
who l i k e w i s e  p r o v i d e s  a definition which most would 
f i n d  a c c e p t a b l e .  "Wherever s y s t e m a t i c  r a t i o n a l  
knowledge developed by one  group o r  i n s t i t u t i o n  is  
embodied i n  a way s f  do ing  t h i n g s  by o t h e r  i n s  i-
t u t  i o n s  o r  g roups ,  w e  have t echno logy  t r a n s f e r  ."t 
T h i s  l a t t e r  d e f i n i t i o n  h a s k e n  chosen a s  t h e  most 
s u i t a b l e  working d e f i n i t i o n  f o r  t h e  d i s c u s s f o n  

-which f o l l o w s  and f o r  . 
Although i t  d o e s  n o t  embrace a l l  u n d e r s t a n d i n g s  of 
t echno logy  t r a n s f e r ,  i t  ts  suf  f i c t e n t l y  broad t o  
c o n t a i n  most of t h e  more l i m i t e d  d e f i n i t i o n s  i n  t h e  
l i t e r a t u r e .  It a l s o  c o v e r s  t h e  many t y p e s  of tech-
nology t r a n s f e r  i n  government R & D e s t a b l i s h m e n t s .  
The d e f i n i t i o n  does  n o t  cover  o r d i n a r y  s c i e n t i f i c  
i n f o r m a t i o n  t r a n s f e r  s i n c e  such t m  a n s f e r  does  n o t  
embody i n f o r m a t i o n  f n  an a c t u a l  o p e r a t i o n  of some 
k ind  0 

A r e v i e w  of t h e  l i t e r a t u r e  on t echno logy  
t r a n s f e r  a e v e a l s  a  c o n f u s i n g  p i c t u r e .  To some 
e x t e n t  t h i s  r e f l e c t s  a l a c k  of r e s e a r c h  on t h e  
s u b j e c t ,  But the r e a l  d i f f f c u l t y  l i e s  i n  t h e  eon-
p r e h e n s i v e n e s s  of  t h e  g e n e r a l  concept  of t echno logy  
t r a n s f e r ,  and in t h e  l a c k  of g e n e r a l  agreement 
abou t  i t s  c o n s t i t u e n t s .  For t h e  most p a r t ,  indiv-
i d u a l  r e s e a r c h e r s  have exavined o n l y  o n e  o r  a few 
c a s e  s t u d i e s  of t echno logy  t r a n s f e r ,  and have 
tended t o  d e f i n e  f t  i n  a way t h a t  r e f l e c t s  t h e i r  
own p a r t i c u l a r  r e s e a r c h  e x p e r i e n c e .  S i n c e  t h e  
c a s e s  t h e y  examine a r e  so d i f f e r e n t ,  t h e i r  d e f i n f -
t f o n s  of t echno logy  t r a n s f e r  a l s o  d i f f e r ,  and t h e  
r e s u l t  f s a l i t e r a t u r e  f i l l e d  w i t h  c o n t r a d i c t i o n s  
and semant ic  chaos .  A s  one  writer on t h e  s u b j e c t  
p u t s  i t :  



-- 

"Technology t r a n s f e r  comes i n  a l l  shapes  and 
s i z e s .  ...but  some of t h e  less compl icated 
d e f i n i t i o n s  a r e :  t h e  m u l t i l a t e r a l  f low of 
i n f o m a  tPon and t e c h n i q u e s  a c r o s s  t h e  bound-
a r i e s  of s c i e n c e ;  t echno logy  and t h e  p r a c t i c a l  
world;  t r a n s f e r r i n g  r e s e a r c h  r e s u l t s  t o  opera-
t i o n s ;  a c c e l e r a t i n g  t h e  a p p l i c a t i o n  of 
r e s e a r c h  and e x p l o r a t o r y  development r e s u l t s  
t o  i n d u s t r  Pa l  a p p l i c a t i o n ;  s c i e n c e  and tech-
nology t r a n s f e r  t o  t h e  would-be u s e r  a t  t h e  
e a z l i e s t  p r a c t i c a b l e  d a t e  and i n  a language he 
can unders tand ;  t h e  p r o c e s s  of matching solu-
t i o n s  i n  t h e  form of e x i s t i n g  s c i e n c e  and 
e n g i n e e r i n g  knowledge t o  problems i n  commerce 
o r  p u b l i c  programmes. ...It i s  a l s o  g e t t i n g  
knowledge ou t  of  t h e  academic a r e a  and i n t o  
t h e  hands of t h o s e  who a p p l y  i t ,  (and i s )  ... 
t h e  p r o c e s s  by which a  t echno logy  i s  a p p l i e d  
t o  a purpose o t h e r  than  tge one f o r  which i t  
was o r i g i n a l l y  fn tended  ." 
The l i t e r a t u r e  i s  f i l l e d  wfth  o t h e r  d e f i n i -

t i o n s  and i t  may b e  u s e f u l  t o  n o t e  a few of them. 
For example, some writers a s s o c i a t e  technology 
t r a n s f e r  o n l y  w i t h  new knowledge o r  technology;  
t h a t  i s ,  t echno logy  t r a n s f e r  o c c u r s  o n l y  when new 
knowledge is c r e a t e d  and moved from one group o r  
o r g a n i z a t i o n  t o  a n o t h e r  where t h e  knowPedge is  
a p p l i e d  f o r  t h e  f i r s t  t ime.  O t h e r s  would say  t h a t  
newness of  t h e  knowledge b e i n g  t r a n s f e r r e d  is n o t  
a n  e s s e n t i a l  f e a t u r e ;  what c o u n t s  i s  i t s  newness t o  
t h e  r e c i p i e n t .  Hence, a rnanufactua i n g  p r o c e s s  wide- 
l y  used i n  t h e  i n d u s t r i a l i z e d  n a t i o n s  may b e  adopt- 
ed i n  a  th i rd -wor ld  c o u n t r y  f o r  t h e  f i r s t  t i m e .  
T h i s  h a s  been c i t e d  a s  a n  example of t h e  i n t e r n a t -
i o n a l  t r a n s f e r  of technology.  O t h e r s ,  however, 
would r e f e r  t o  i t  a s  an example of t h e  d i f f u s i o n  of 
i n n o v a t i o n  o r  t h e  d i f f u s i o n  of technology." T h i s  
r e f l e c t s  t h e  n o t i o n  t h a t  t h e  t r a n s f e r  of any p a r t i -  
c u l a r  technology c a n  occur  o n l y  o n c e ,  and t h a t  sub-
sequen t  adopt  i o n  of t h e  t echno logy  r e p r e s e n t s  

* An i n n o v a t i o n  d i f f u s e s  i n  two dimensions ,  t h e  
s p a t i a l  and t h e  s o c i a l .  Some d i s c i p l i n e s  emphasize 
t h e  former and o t h e r s  t h e  l a t t e r .  Geographers ,  f o r  
example, examine d i f f u s i o n  from a  s p a t i a l  p o i n t  s f  
v iew,  p l a c i n g  t h e i r  emphasis  on s i t u a t i o n  f a c t o r s  
i n  e x p l a i n i n g  d i f f e r e n c e s  i n  a d o p t i o n  t imes  from 
p l a c e  t o  p l a c e .  S o c i o l o g i s t s  and an th ropo logf  sts 
emphasize a d o p t i o n  w i t h  a  minimal c o n s i d e r a t i o n  of 
l o c a t i o n a l l y  d e r i v e d  f a c t o r s .  



-- t o  t h e  definition we have 

h o t h e r  s o u r c e  s f  t h e  c o n f u s i o n  su r round ing  
t echno logy  t r a n s f e r  d e r i v e s  from t h e  n a t u r e  of t h e  
iwest i g a t i o n s  made of i t .  ~ s h l e r ,  Rubenste in  and 
Douds Rave comprehensively  summar ized t h e  var-
i o u s  approaches  t o  t h e  i n v e s t i g a t i o n  of t echno log  y  
% r a n s f e r  a s  r e v e a l e d  by t h e  l i t e r a t u r e ,  and t h i s  
c h a p t e r  draws h e a v i l y  ow t h e i r  f i n d i n g s .  It shou ld  
b e  noted % h a t  many of  t h e i r  s t a  ements rest ow an5

e a r l i e r  seminal  paper  by Douds. 

There  appear  t o  b e  t h r e e  g e n e r a l  t y p e s  of 
l i t e r a t u r e  describing t h e  phenomenon s f  t echno logy  
t r a n s f e r .  The f % r s t  and most common may b e  d e s c r l b -  
ed a s  t h e  "wlsdmD'  I f  t e r a t u r e .  T y p i c a l l y ,  i t  i s  
w r i t t e n  by peop le  who have been d f r e c t l y  involved 
i n  a p a r t i c u l a r  c a s e  0% t r a n s f e r  o r  who have been 
o b s e r v e r s  of  i t ,  Most f r e q u e n t l y ,  l e s s o n s  a r e  drawn 
from t h e  e x p e r i e n c e  and a r e  in tended  a s  a d v i c e  % o r  
whoever may b e  invo lved  i n  t echno logy  t r a n s f e r  i n  
t h e  f u t u r e .  Many o f  t h e  contributors a r e  c l e a r l y  
e n t h u s i a s t i c  amateurs  l a c k i n g  any knowledge o r  ap-
p r e c i a t i o n  of t h e  complex i ty  of t h e  s u b j e c t  t o  
which t h e y  b e l i e v e  t h e y  a r e  making a c o n t r i b u t i o n ,  
'This t y p e  is of l i t t l e  u s e ,  "due t o  t h e  v a r i e t y  of 
def  f n i t i o n s  and terms employed, and t h e  abundance 
of i n c o n s i s t e n c i e s  and e o n t r a d i c t f o n s  t h i s  segment 
of t he  l i t e r a t u r e  d o e s  no& p r o v i d e  an o rgan ized  
u s e f u l  body o f  knowledge ." 

The second type  c o n s i s t s  of e a s e  s t u d i e s  
d e s c r i b i n g  t h e  c h a i n  of e v e n t s  between and w i t h i n  
o r g a n i z a t i o n s  i n  p a r t i c u l a r  i n s t a n c e s  of t echno logy  
t r a n s f e r .  m e r e  5 s  no way of  knowing how typical 
o r  how unique t h e  c a s e s  a r e .  They have n o t  been 

* Another way of look ing  a t  t h e  p r o c e s s  5s:  
"Technology t r a n s f e r s  o r  moves whew i t  i s  a p p l i e d  
somewhere else than  where i t  is  o r i g i n a t e d ,  A 
t echno logy  t r a n s f e r  program i s  a purpos lve ,  
c o n s c i o u s  e f f o r t  t o  move t e c h n i c a l  d e v i c e s ,  
m a t e r i a l s ,  methods a n d / o r  i n f o r m a t i o n  from t h e  
p o i n t  of d i s c o v e r y  o r  development ts new use r s , ' "  
C h a r l t o n  Re P r i c e ,  "The Environment and t h e  Actdon 

I n s t i t u t e ,  U n i v e r s i t y  of Denver, Snowmass-a t-
Aspen, Colorado,  September 1969. 



done t o  f a c i l i t a t e  c s m p a r i s s n s  b u t  t h e y  do o f f e r  
some scope f o r  t h e  b u i l d f n g  of g e n e r a l  models.  

The t h i r d  t y p e  i s  a l s o  composed of e a s e  
s t u d i e s  b u t  t h e y  a r e  s t r u c t u r e d  i n  such a  way a s  ts 
"permit  g e n e r a l i z a t i o n s  beyond t h e  immedia%e c i r -
cumstances s t u d i e d .  I d e a l l y ,  d a t a  i s  s b % a i n e d  from 
a r e p r e s e n t a t i v e  sample of p a r t i c u l a r  s i t u a t i o n s  i n  
such a  manner t h a t  f n f e r e n c e s  drawn from t h e  sample 
observed can be  e x t r a p o l a t e d  t o  g e n e r a l  c l a s s e s  of7
s i t u a t i o n s g ' .  But even  t h e s e  more r i g o r o u s  s t u d i e s  
have t h e i r  clef i c i e n c i e s ;  i n s u f f i c i e n t  a t t e n t f o n  i s  
pa id  t o  t h e  o r g a n i z a t i o n a l  s t r u c t u r e s  of t h e  f i r m s  
o r  i n s t i t u t i o n s  i n v o l v e d ,  o r  t o  t h e  b e h a v i o u r a l  
a s p e c t s  of  t h e  t r a n s f e r  p r o c e s s .  ~ z . h l e r ,  Rubenste in  
and Bsuds advoca te  s t u d i e s  which w i l l  examfne " the  
dynamifis of t h e  p r o c e s s  a t  a d e t a i l e d  b e h a v f s u r a l  
Bevelqg and conclude:  "It a l a s  seems t h a t  t h e  
t i m e  i s  r i p e  t o  c a r r y  o u t  p r e s t r u c t u r e d  c a s e  
s t u d i e s  and exper iments .  A t  t h i s  p o i n t ,  f u r t h e r  
p u r e l y  t h e o r e t i c a l  s p e c u l a t i o n  about  t h e  p r o c e s s  of 
t echno logy  t r a n s f e r  wfthout  more s y s t e m a t i c a l l y  

t h e  c o n f u s i  

There  i s  n o t ,  and pe rhaps  t h e r e  never  w i l l  h e ,  
a u n i v e r s a l l y  a c c e p t a b l e  de f  i n i t i o n .  A t  p r e s e n t ,  
t echno logy  t r a n s f e r  i s  a p p a r e n t l y  whatever one 
wants  f t  t o  be ;  t h u s  we f i n d  t h e  f o l l o w i n g  d i s c u s -
s i o n  i n  a r e c e n t  Background Study of t h e  Sc ience  
Csuncil. 

"When df  s c u s s i n g  t echno logy  t r a n s f e r ,  i t  i s  
impor tan t  t h a t  we  d i s t i n g u i s h  t h e  form i n  
which i t  i s  t r a n s f e r r e d ,  a s  t h i s  w i l l  have 
impor tan t  consequences  on t h e  b e n e f i t s  t h a t  
can  be  d e r i v e d  from i t .  Many forms of t r a n s f e r  
a r e  p o s s i b l e .  The s i m p l e s t ,  and o f t e n  l e a s t  
b e n e f i c i a l  method is  t o  t r a n s f e r  i t  i n  

i t s  f u l l y  embodied % o m ;  t h i s  i s  what happens,  f o r  
example, when we import  an  e n t i r e l y  new machine 
t h a t  makes f o r  more e f f i c i e n t  p r o d u c t i o n  o r  whYE wefmport  a new p l a s t i c  f o r  a g i v e n  a p p l i c a t i o n . "  

I f  we accep t  t h e  above examples of  t echno logy  
t r a n s f e r ,  t h e n  we shou ld  a l s o  have t o  a c c e p t  t h a t  a 
consumer purchas fng  a new advanced r a z o r  i s  l i k e -
wise  invo lved  i n  t h e  p r o c e s s  of t echno logy  
t r a n s f e r .  Provided t h i s  i s  c o n s i s t e n t  w i t h  o n e ' s  
d e f i n i t i o n ,  t h e n  i t  i s  a l e g i t i m a t e  example. 



To sun up, t h e  p r o c e s s  of t echno logy  t r a n s f e r  
h a s  been employed t o  d e s c r i b e  a wide v a r i e t y  of 
s f  t u a t f o n s .  Upon r e f l e c t i o n  however, i t  a p p e a r s  
t h a t  most of t h e  p r o c e s s e s  which a r e  d e s c r i b e d  a s  
t echno logy  t r a n s f e r  have a number of c h a r a c t e r -
i s t i c s  f n  common. Thus d e s p i t e  t h e  many d i f f e r e n t  
d e f i n i t i o n s  of t echno logy  t r a n s f e r  t h a t  e x i s t ,  most 
of them t u r n  ou t  t o  be  v a r i a n t s  of a b r o a d l y  d e f i n -  
ed set of p r o c e s s e s  and f a c t o r s  which a r e  coming t o  
b e  regarded  a s  e s s e n t i a l  i n g r e d i e n t s  of t echno logy  
t r a n s f e r .  W e  f e e l  t h a t  Brooks' d e f i n i t i o n  c o n t a i n s  
t h e s e  i n g r e d i e n t s ,  and t h a t  any d e f i n i t i o n  which 
d o e s  n o t  accord  w i t h  Brooks1 d e f i n i t i o n  i s  n o t  re-
f e r r i n g  t o  t echno logy  t r a n s f e r  a s  i t  i s  c u r r e n t l y  
unders tood  by s e r i o u s  i n v e s t i g a t o r s  06 t h e  p rocess .  

2. 
C h a r a c t e r i s t i c s  

"Wherever s y s t e m a t i c  r a t i o n a l  knowledge 
developed by one  group o r  i n s t i t u t i o n  is 
embodied i n  a way o f  doing t h i n g s  by o t h e r  
P n s t i t u t i o  s o r  g roups ,  we have technology 
t r a n s f e r  ."f 

When t h e  layman t h i n k s  of t echno logy ,  h e  g e n e r a l l y  
h a s  i n  mind hardware i n  t h e  form of p r o d u c t i v e  
a p p a r a t u s  and machines i n  g e n e r a l  - b l a s t  f u r n a c e s ,  
computers,  locomot ives ,  c r a n e s ,  machine t o o l s ,  
t e l e v i s i o n ,  e t c .  I n  a s e n s e  he %s n o t  wrong i n  
t h i n k i n g  t h i s  way; machines a r e  examples of tech-
nology which have been g i v e n  t a n g i b l e  f o m ,  They 
r e p r e s e n t  t h e  t r a n s l a t i o n  of o rgan ized  knowledge 
i n t o  p h y s i c a l  form a n d / o r  o b s e r v a b l e  p r o c e s s e s .  

Technology r e a l l y  r e f e r s  t o  a way of doing 
t h i n g s  and can e x i s t  i n  t h e  a b s t r a c t ,  A machine i s  
t echno logy  a p p l f e d ,  b u t  t h e  t echno logy  can  exist 
wi thout  t h e  machine.  If a P P  our  machines and 
man-made p r o d u c t s  were d e s t r o y e d  today ,  b u t  we 
r e t a i n e d  t h e  c a p a b i l i t y  t o  r eproduce  them, i t  cou ld  
n o t  b e  s a i d  t h a t  we had l o s t  our  technology.  Tech-
nology f  s o rgan ized  knowledge r e l a t i n g  t o  p r s c e s s -
es, t e c h n i q u e s  and p r o d u c t s .  The man who can  d e s i g n  
and produce a t a b l e  o r  a c h a f r  is  i n  p o s s e s s i o n  of 
a c e r t a i n  body o f  knowledge which can  b e  regarded  
a s  a technology,  o r  even b e t t e r ,  a t e c h n o l o g i c a l  
c a p a b i l i t y .  The l a t t e r  term s f g n i f f e s  t h a t  
t echno logy  i s  mare than  j u s t  a b s t r a c t  knowledge, 



b u t  a l s o  i n c l u d e s  s p e c i f i c  p i e c e s  of i n f o r m a t i o n  
and manual d e x t e r i t y  o r  "know-how" which can o n l y  
b e  a c q u i r e d  thaough e x p e r i e n c e .  I n  t h e  normal c a s e ,  
however, e s p e c i a l l y  when we a r e  d e a l i n g  w t t h  what 
i s  l o o s e l y  d e s c r i b e d  a s  "'high technology"',  a 
t e c h n o l o g i c a l  c a p a b i l i t y  i n c o r p o r a t e s  so  mush 
a b s t r a c t  knowledge a s  w e l l  a s  knowledge i n  t h e  form 
of s k i l l ,  e x p e r t i s e  and e x p e r i e n c e  t h a t  i t  canno t  
b e  possessed by a s i n g l e  man. I n  t h i s  c o n t e x t  we 
may t h i n k  s f  t h e  ga rgan tuan  b u n d l e s  of knowledge 
e s s e n t i a l  t o  t h e  p r o d u c t i o n  of a j e t  a i r c r a f t ,  a 
nuclear- f  ueled e l e c t r  i c i e y  g e n e r a t i n g  s t a t i o n ,  o r ,  
f o r  t h a t  m a t t e r ,  t h e  u b i q u i t o u s  au tomobi le .  

The knowledge which i s  t echno logy  may e x i s t  
s o l e l y  i n  mensi minds and d u r i n g  mos% of mankind1 s 
h i s t o r y  t h i s  was e x a c t l y  t h e  c a s e .  Just .  a s  langu-
age ,  r e l i g i o n ,  v a l u e s ,  e t c .  were passed f r m  one 
g e n e r a t i o n  t o  a n o t h e r ,  undergoing s low m o d i f f c a t i o n  
i n  t h e  p r o c e s s ,  s o  t echno logy  was handed down 
th rough  t i m e .  More r e c e n t l y  we have been a b l e  t o  
r educe  our  r e l i a n c e  on mans s a b i l i t y  t o  s t o r e  
i n f o m a t i o n  i n  h i s  mind and have developed o t h e r  
means of s t o r a g e ,  which a t  t h e  same t i m e  have 
f a c i l i t a t e d  t h e  movement of knowledge among men. 
Today we a r e  a b l e  t o  e n c a p s u l a t e  much of t h e  know-
l e d g e  t h a t  is techno logy  ( b u t  never  a 1 1  of i t )  i n  
t h e  f o m  of books,  p a p e r s ,  r e p o r t s ,  drawings ,  
p l a n s ,  s p e c i f i c a t i o n s ,  e t c .  But i t  must be remem-
bered t h a t  t h e s e  a r e  bu t  r e p r e s e n t a t i o n s  of t h e  
knowledge. 

Technology t r a n s f e r  r e f e r s  t o  t h e  movement s f  
knowledge among men, among g roups ,  among i n s t f  tu-  
t i o n s .  Movement i s  used i n  t h e  s o c i o l o g i c a l  r a t h e r  
t h a n  i n  t h e  g e o g r a p h f c a l  s e n s e  of t h e  word. Move-
ment through s p a c e  is n o t  a c r i t e r i o n  of t echno logy  
t r a n s f e r  even though i t  o c c u r s  i n  most e a s e s .  

T r a n s f e r  and movement a r e  words implying t h e  
e x i s t e n c e  of a s o u r c e  of knowledge and 

t h e r e  h a s  been no t r a n s f e r .  Hence, t h e  movement s f  
knowledge is  no% synonymous w i t h  t echno logy  
t r a n s f e r :  t h e  r e c i p i e n t  may r e j e c t  t h e  knowledge a s  
of no v a l u e ,  s o  t h a t  t r a n s f e r  f a i l s  t o  occur .  
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We should  r e c o g n i z e  t h e  d i s t i n c t i o n  between 
t h e  i n t e r n a t i o n a l  and t h e  i n t r a n a t i o n a l  t r a n s f e r  of 
technology.  Usua l ly ,  i n t e r n a t i o n a l  t r a n s f e r  is t h e  
p roduc t  of a d e l i b e r a t e  a c t :  " t h e  c r e a t i o n  of a 
c a p a b i l i t y  i n  t h e  r e c f p i e n t  c o u n t r y  t o  r eproduce  
prof  i t a b l y  o r  o t h e r w i s e  usef  u l l y  r e p l i c a t e  a  tech-
n i c a l  performance p r e v i o u s l y  gq c o n c u r r e n t l y  be ing  
achieved i n  a n o t h e r  c o u n t r y e W L L  However, i t  i s  
t h e  i n t r i c a c i e s  of i n t r a n a t i o n a l  t r a n s f e r  which 
concern  us i n  t h i s  r e p o r t .  The c e n t r a l  d i s t i n c t i o n  
i n  t h i s  type  i s  between i n t e r - s e c t o r a l  and i n t r a -
s e c t o r a l  t r a n s f e  

between t h e  novernment on 	t h e  one hand and ~ r i v a t e  
t h e  o t h e r .  

Technology t r a n s f e r  i s  a p r o c e s s ;  i t  c o n s i s t s  
of  a series s f  s t e p s  between t h e  g e n e r a t i o n  of a 
p i e c e  of t echno logy  and t h e  a c t u a l  implementa t ion 
of t h a t  technology,  Where t echno logy  t r a n s f e r  
r e l a t e s  t o  new knowledge we  way e q u a t e  i t  w i t h  t h e  
p r o c e s s  of  i n n o v a t i o n ,  which some would d e f i n e  a s  
t h e  p r o c e s s  of b r i n g i n g  i n v e n t i o n  t o  use .  Innova-
t i o n  o r  %ethnology t r a n s f e r  a s  a series of t i m e  
r e l a t e d  e v e n t s  i s  w e l l  d e s c r i b e d  by Globe,  Levy and 
Schwartz.  I n n o v a t i o n  

"is a complex s e r i e s  of a c t i v i t i e s ,  beg inn ing  
a t  f i r s t  c o w c e p t i s n ~  when t h e  o r i g i n a l  i d e a  
i s  conceived;  p r o c e e d i  ng through a  s u c c e s s i o n  
of in terwoven s t e p s  of r e s e a r c h ,  development,  
e n g i n e e r i n g ,  d e s i g n ,  marke t  a n a l y s i s ,  manage-
ment, d e c i s i o n  making, e t c ,  , and ending a t  

f i r s t  r e a l i z a t i o n s  when an i n d i v i d u a l l y  
s u c c e s s f u l  !product1  which may a c t u a l l y  b e  a 
t h i n g ,  a  t e c h n i q u e ,  o f 3 a  p r o c e s s ,  i s  accep ted  
i n  t h e  marke t  p lace , "  

The h i g h l y  v a r i a b l e  c h a r a c t e r  of t echno logy  
t r a n s f e r  i m p l i e s  t h a t  t h e  sequence of s t e p s  from 
t h e  o r i g i n a t i o n  of knowledge t o  i t s  a p p l i c a t i o n  
w i l l  t a k e m a n y  forms,  I n  a l a t e r  s e c t i o n ,  we  
d i s c u s s  t h e  impediments t o  t r a n s f e r  which can  occur  
a t  v a r i o u s  p o i n t s  i n  t h e  t r a n s f e r .  

3 .  Trans fo rmat ion  and t h e  I m ~ u P s e  t o  T r a n s f e r  
W e  have c h a r a e t e r f  zed t echno logy  t r a n s f e r  a s  t h e  

( d e s c r i b a b l e  a s  a  set s f  s t e p s  o r  s t a g e s )  
a  s o u r c e  of t echno logy  t o  a r e c i p i e n t  

who p u t s  i t  t o  u s e ,  T h i s  i s  a s k e l e t a l  o u t l i n e ,  



which n e g l e c t s  c e r t a i n  i m p o r t a n t  a t t r i b u t e s  of 
t echno logy  t r a n s f e r .  

It a p p e a r s  t h a t  t echno logy  t r a n s f e r  n e a r l y  
always i n v o l v e s  t r a n s f o r m a t i o n  o r  m o d i f i c a t i o n  of 
technology.  T h i s  i s  e s p e c i a l l y  s o  where t h e  s o u r c e  
of t h e  technology i s  a n  R 6 D f a c i l i t y ,  and es%-
ab k i s h i n g  f e a s i b i l i t y  may b e  t h e  most impor tan t  
m o t i v a t i n g  f a c t o r .  T h e r e a f t e r , a s  t h e  t echno logy  fs 
moved t o  d e s i g n ,  p r o d u c t i o n  and p o s s i b l y  marke t ing  
g roups ,  i t  i s  s u b j e c t e d  t o  q u i t e  d i f f e r e n t  c r i t -
e r i a ,  and is  l i k e l y  t o  undergo c o n s i d e r a b l e  adapt-
a t i o n  b e f o r e  t h e  t r a n s f e r  p r o c e s s  i s  complete .  
Adap ta t ion  is probab ly  l e a s t  l i k e l y  when a f u l l y  
developed t echno logy  i s  t r a n s f e r r e d ,  e g g .  by a 
m u l t i n a t i o n a l  c o r p o r a t i o n ,  from one c o u n t r y  t o  
a n o t h e r .  Rut even  h e r e ,  e s p e c i a l l y  i n  t h e  c a s e  of 
t r a n s f e r  t o  a  deve lop ing  c o u n t r y  from a developed 
c o u n t r y ,  m o d i f i c a t i o n  may Be n e c e s s a r y  t o  t a k e  
accoun t  of l o c a l  p r o d u c t i o n  s k i l l s ,  l o c a l  needs,  
s i z e  of market  and s o  on. T h i s  s u g g e s t s  t h a t  t h e  
q u e s t i o n  of a d a p t a t i o n  i s  a t  t h e  c o r e  of t h e  d i f -
f e r e n c e  between t r a n s f e r  and d i f f u s i o n .  T r a n s f e r ,  
i f  i t  i n v o l v e s  a d a p t a t i o n ,  i m p l i e s  t h e  e x i s t e n c e  o r  
t h e  a c q u i s i t i o n  of a t e c h n o l o g i c a l  c a p a b t l i t y  on 
t h e  p a r t  of t h e  r e c i p i e n t  i n  o r d e r  t h a t  t h e  tech-
nology c a n  b e  adapted and hence applbed.  I f  no 
a d a p t a t i o n  i s  r e q u i r e d ,  a s  f o r  example when a 
Canadian f i r m  buys a new t y p e  of machine t o o l  from 
a US f i r m ,  t h e r e  need b e  no t e c h n o l o g i c a l  capab i l -
i t y  o n  t h e  p a r t  of t h e  r e c i p i e n t  i n  o r d e r  t o  put  
t h e  technology t o  use .  W e  may a r g u e  t h a t  t h e  t r a n s -
f e r  p r o c e s s  ended when t h e  American f i r m  produced a 
m a r k e t a b l e  machine t o o l .  T h e r e a f t e r  t h e  t echno logy  
was d i f f u s e d .  

I m p l i c i t  i n  our  d e f i n i t i o n  of t echno logy  
t r a n s f e r  is t h e  assumpt ion s f  a n  impulse  o r  r e a s o n  
which c a u s e s  t h e  t r a n s f e r ,  o r  t h e  a t t e m p t  t o  make 
t h e  t r a n s f e r ,  t o  b e  made i n  t h e  f i r s t  p l a c e .  A l -
though t h e  t r a n s f e r  p r o c e s s  can  occur  a c c i d e n t a l l y  
o r  a t  random, i n  t h e  s e n s e  t h a t  no i n i t i a l  d i r e c t -
i o n  is  g i v e n  t o  t h e  t r a n s f e r  p r o c e s s ,  most t r a n s f e r  
is  d i r e c t e d  from t h e  o u t s e t  and t h e  d i r e c t i o n  can  
b e  r e l a t e d  t o  two major  c a t e g o r i e s  of impulse .  The 
impulse  t o  t r a n s f e r  can  emanate from e i t h e r  t h e  

The i m p l i c a t i o n s  f o r  t echno logy  t r a n s f e r  a r e  v e r y  
d i f f e r e n t  d e ~ e n d i n n  on which ~ r o v i d e s  t h e  i n i t i a l  



Impulse from t h e  r e c i p i e n t  most o f t e n  o c c u r s  
when t h e  r e c i p i e n t  p e r c e i v e s  a need t o  b e  s a t i s -
f  i e d  , e .g ., t h e  marke t ing  peop le  of a n  o r g a n i z a t i o n  
p e r c e i v e  an  u n f u l f i l l e d  need,  and g i v e  t h e  problem 
t o  t h e  o r g a n i z a t i o n s  s R & D group ,  Under t h e s e  
c o n d i t i o n s  we  may a n t i c i p a t e  a f a i r l y  h i g h  d e g r e e  
of s u c c e s s  i n  t echno logy  t r a n s f e r .  We may c h a r a c t -  
e r i z e  t h i s  s f t u a t i o w  a s  a need i n  s e a r c h  of a 
t e c h n o l o g i c a l  s o l u t i o n .  f i e  o t h e r  s i d e  s f  t h i s  
s i t u a t i o n  i s  when t h e  impulse t o  t r a n s f e r  comes 
from t h e  s o u r c e ,  and we have a s i t u a t i o n  of tech-
nology i n  s e a r c h  s f  a need.  T h i s  d o e s  n o t  mean t h a t  
technology i s  developed f o r  no r e a s o n .  I n  many 
c a s e s  t echno logy  may i n i t i a l l y  have been developed 
f o r  a v e r y  s p e c i f i c  purpose ,  b u t  s u b s e q u e n t l y  i ts  
d e v e l o p e r s  s e e  t h a t  i t  cou ld  b e  used ( u s u a l l y  i n  a 
modi f i ed  form) t o  meet needs  beyond t h o s e  f o r  which 
i t  was f i r s t  deve loped ,  Impulse from t h e  s o u r c e  of 
t echno logy  c a n  f r e q u e n t l y  b e  equa ted  w i t h  what i s  
sometimes r e f e r r e d  t o  a s  "technology-stfmuEatedsq 
i n n o v a t i o n ,  T r a n s f e r  i s  l i k e l y  t o  b e  more d i f f i c u l t  
t h a n  i n  t h e  c a s e  of "need-st  imu%ateds' innova t i o n ,  
a l t h o u g h  i n  t h e  long run technology-s t  imula ted  in-
n o v a t i o n s  may b e  more s i g n i f i c a n t .  "Suck a technol-
ogy i s  more l i k e l y  t o  s p a r k  o f f  secondary  innova-
t i o n s  t h a n  an f$ea developed a s  a r e s u l t  of a rec-
ognized need." According t o  Menward, about  a 
t h i r d  of a l l  i n n s v a t % o n s  f i n d  t h e t r  b a s i c  s t i m u l u s  
i n  t h e  t e c h n o l o g i c a l  a b i l i t y  t o  do something,  w h i l e  
t h e  remaining two t h i r d s  a r e  i n i t i a t e d  becpyse 
someone wants  something t o  do a p a r t i c u l a r  job. 

4 ,  
D i r e c t  i o n  

Most writers o n  t h e  s u b j e c t  c o n s i d e r  t echno logy  
t r a n s f e r  t o  b e  a d i r e c t e d  p r o c e s s  i n  t h e  s e n s e  t h a t  
t h e r e  is an e lement  of p u r p o s e f u l  d f r e c t i o n  o r  con-
t r o l  of t h e  movement of t echno logy  from t h e  s o u r c e  
t o  t h e  r e c i p i e n t ,  C h a k r a b a r t i  speaks  s f  " t h e  pua-
p o s i v e n e s s  mani f e s t e d  by c o n s c i o u s ,  predetermined 
e f f o r t  and commitment of r e s o u r c e s  t o  t ns l a n tft?
technology from one s e t t i n g  t o  a n o t h e r  ," A l -
though t h e  f i r s t  s t e p s  in t h e  t r a n s f e r  p r o c e s s  can 
occur  i n  a random manner, pe rhaps  as  a r e s u l t  of a  
chance mee t ing  o r  c a s u a l  p e r u s a l  of a r e s e a r c h  
paper ,  p u r p o s i v e n e s s  and d i r e c t i o n  must exf  st a t  
some s t a g e ,  o t h e r w i s e  t h e  t r a n s f e r  w i l l  n o t  b e  ef-
f e c t e d .  Also i n  e v e r y  c a s e  of t r a n s f e r  t h e r e  must 
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s t e p s  t o  s e c u r e  i t ,  09 c o u r s e ,  even  h e r e  c e r t a i n  
f a c t o r s  cou ld  p r e v e n t  t h e  % r a n s f e r  from t a k i n g  
p l a c e ;  f o r  example, no f i r m  ev%nces  i n t e r e s t ,  o r  
p r o d u c t i o n  problems prove t o  b e  insurmountab le  and 
t h e  f i r m  abandons t h e  d e v i c e .  

The commonest example of t r a n s f e r  o c c u r r i n g  
wi thou t  s o u r c e  d i r e c t  i o n  is  t r a n s f e r  i n f  t i a t e d  a s  a 
r e s u l t  of t h e  t r a n s m i s s i o n  of i n f o m a t i o n .  For 
r e a s o n s  which a r e  c o n s i d e r e d  l a t e r  i n  t h i s  c h a p t e r ,  
e s t a b l i s h m e n t s  a r e  f r e q u e n t l y  c o n t e n t  t o  t r ansm8t  
i n f o r m a t i o n  i n  t h e  % o m  of p a p e r s ,  r e p o r t s ,  b u l l e t -
i n s ,  e t c ,  %is makes t h e  i n c e p t i o n  of t h e  t r a n s f e r  
p r o c e s s  a random e v e n t .  Transmiss ion  of i n f o m a t i o n  
i s  a p a s s i v e  a c t i v i t y  which may o r  may n o t  b e  t h e  
f i r s t  s t e p  i n  t echno logy  t r a n s f e r  depending on re-
c e i p t  of t h e  i n f o m a t i o n  and r e a c t i o n  t o  f t .  Trans-
m i s s i o n  does  n o t  e n s u r e  t h e  p r e s e n c e  of r e c e i v e r s ,  
and t h e r e  is no c e r t a i n t y  t h a t  p o t e n t i a l  r e c e i v e r s  
w i l l  unders tand  a n d l o r  a c t  on i n f o r m a t i o n  r e c e i v e d .  

N e v e r t h e l e s s  t r a n s m i s s i o n  can c o n s t i t u t e  t h e  
f i r s t  of t h e  s e v e r a l  p o s s i b l e  s t e p s  i n  t h e  p r o c e s s  
s f  t echno logy  t r a n s f e r .  A buBPethn may a r o u s e  t h e  
c u r i o s i t y  o f  a r e a d e r ;  i t  may c a u s e  him t o  make a 
menta l  c o n n e c t i o n ,  and l e a d  him t o  make e n q u i r i e s  
and pe rhaps  t o  v i s i t  t h e  l a b o r a t o r y  whlch pub l i shed  
t h e  b u l l e t i n ,  He may u l t i m a t e l y  a d o p t ,  pe rhaps  
a d a p t  and a p p l y  t h e  p i e c e  of t echno logy .  

From a r e s e a r c h  p o i n t  of  v iew one of t h e  
g r e a t e s t  d i f f i c u P t i e s  i n  d e a l i n g  w i t h  t echno logy  
t r a n s f e r  Packing s o u r c e  d i r e c t i o n  is  b o w i n g  
whether o r  not  t echno logy  t r a n s f e r  h a s  o c c u r r e d ,  
The problem i s  e s p e c i a l l y  s e v e r e  when t r y i n g  to  
a s s e s s  government involvement  and e f  f e c t d v e n e s s  i n  
t echno logy  t r a n s f e r .  Government R & D e s t a b l i s h -
ments  pour ou t  i n f o r m a t i o n ;  e v e r y  yea r  they  
t r a n s m i t  i n  p r i n t e d  form m i l l i o n s  of words about  
s c i e n t i f i c  and t e c h n o l o g i c a l  m a t t e r s .  They answer 
t e n s  o f  thousands  of e n q u i r i e s .  T h e i r  s c i e n t i s t s  
and e n g i n e e r s  have c o u n t l e s s  d i s c u s s i o n s  w i t h  
peop le  from b u s i n e s s ,  government and t h e  univer-
si t ies.  I n f o m a t i o n ,  f a c t s ,  i d e a s  and c o n c e p t s  f low 
i n  and out  of  t h e  es tab8hshments  and among t h e  
e s t a b l i s h m e n t s .  U n f o r t u n a t e l y ,  t h e r e  is no way of 
measur ing t h e  impact of  a l l  t h i s ,  of knowing how 
much knowledge 1s t a k e n  up and put  t o  some use .  
Hence t h e  amount of t eckno logy  t r a n s f e r  canno t  be  
estimated o r  e v a l u a t e d ,  Because government R & D 



e s t a b l i s h m e n t s  tend t o  employ transrnissEon more 
than  t r a n s f e r ,  and because  a g r e a t  d e a l  of i n f o m -
a t i o n  is  exchanged i n  person-to-person c o n t a c t s ,  
t h e  e f f e c t s  of which cannot  b e  a s s e s s e d ,  t h e  over-
a l l  e f f e c t i v e n e s s  of government R & D i s  qu%te  
d i f  f  ic u l t  t o  measure. 

5 9 

R & D E s t a b l i s h m e n t s  
It i s  a p p a r e n t  from t h e  r o l e s  of W & D e s t a b l i s h -
ments,  d e s c r i b e d  i n  Chapter 111 t h a t  some f o m  of 
technology t r a n s f e r  ( w i t h  o r  wi thout  s o u r c e  d i r e c t -  
ion)  is  e i t h e r  e s s e n t i a l  t o  r o l e  f u l f i l m e n t  o r  
g r e a t l y  f a c i l i t a t e s  i t .  Sometimes t echnology  t r a n s -  
f e r  is t h e  l a s t  s t e p  which a n  e s t a b l i s h m e n t  t a k e s  
i n  meet ing i t s  r e s p o n s i b i l i t i e s .  For example, much 
of t h e  work of  t h e  R & D e s t a b l i s h m e n t s  s f  t h e  
Department of A g r i c u l t u r e  would be f u t i l e  u n l e s s  
t h e  h o w l e d g e  ga ined  e v e n t u a l l y  f i n d s  i t s  way t o  
t h e  farmer .  When technology t r a n s f e r  i s  t h e  l a s t  
s t e p  s f  an  e s t a b l i s h m e n t l s  m i s s i o n  i t  could  be  s a i d  
t h a t  t h e  prime meason f o r  t h e  e s t a b l i s h m e n t !  s e x i s -
t e n c e  i s  t o  c o n f e r  b e n e f i t s  on some p a r t i c u l a r  so-
c i a l  o r  economic group. T h i s  f s  i m p l i c i t  i n  one of 
t h e  r o l e s  p r e v i o u s l y  d e s c r f b e d :  "Government 'IB d D 
should be performed in-house where t h e  R & D re -
quirement  needed t o  perform t h e  m i s s i o n  of t h e  
depar tment  i s  i n a p p r o p r i a t e  t o  i n d u s t r y ,  o r  where 
no s u i t a b l e  i n d u s t r i a l  c a p a b i l i t y  e x i s t s  and i t  
would not  b e  of b e n e f i t  t o  Canada t o  c r e a t e  one.'' 

Technology t r a n s f e r  f s of t e n  o n l y  a n  intermed-
i a t e  s t e p  employed by a n  e s t a b l i s h m e n t  a s  %t moves 
towards  s p e c i f i c  o b j e c t i v e s  conforming w i t h  Its 
r o l e  and f u n c t i o n s .  For example, a n  e s t a b l i s h m e n t  
d e s i g n s  an ins t rument  r e q u i r e d  f o r  Its r e s e a r c h  
work; c o n t r a c t s  t h e  p roduc t ion  t o  an i n d u s t r i a l  
f i r m  and i n  so  doing h a s  t o  t r a n s f e r  a technology.  
The f i r m  develops  a c a p a b i l i t y  t o  produce a s a t i s -
f a c t o r y  ins t rument .  I n s t r u m e n t s  a r e  d e l i v e r e d  t o  
t h e  e s t a b l i s h m e n t  which u s e s  them t o  f u r t h e r  Its 
r e s e a r c h ,  e.g. ,  e f f e c t s  of p o l l u t i o n  of l a k e s  on 
a q u a t i c  v e g e t a t i o n .  I n  t h i s  e a s e ,  t echnology  t r a n s -  
f  e  is  no t  used a s  a means of c o n f e r r i n g  
b e n e f i t  on an economic s e c t o r  o r  an o r g a n i z a t i o n ,  
even though b e n e f i t s  may r e s u l t .  It i s  t h e  es tab-
l i shment  t h a t  wishes  t o  meet a need; b e n e f i t s  t o  
t h e  r e c i p i e n t  a r e  i n c i d e n t a l  and no t  t h e  pr imary 
m o t i v a t i n g  reason  f o r  t h e  t r a n s f e r .  



mere a r e  many o t h e r  r e a s o n s  why t echno logy  
t r a n s f e r  may o c c u r  e i t h e r  w i t h  o r  d t h o u t  s o u r c e  
d i r e c t i o n .  However, t h e s e  w t l P  b e  c o n s i d e r e d  when 
t echno logy  t r a n s f e r  t o  manufac t u r  i n g  i n d u s t r y  is 
examined i n  d e t a i l .  

6 .  
F u n c t i o n s  s f  R & D E s t a b l i s h m e n t s  

S c a r c e l y  any R & D agency o r  d e p a r t m e n t a l  R & D arm 
h a s  a mandate which r e a d s  t o  t h e  e f f e c t  t h a t  "you 
s h a l l  t r a n s f e r  t echno logy  t o  t h i s  o r  t h a t  s e c t o r ,  
o r  t o  t h e  o p e r a t i n g  arm of t h i s  o r  t h a t  Bepart-
ment." To a  g r e a t  e x t e n t  t h e  l a c k  o f  d i r e c t  r e f e r -
e n c e  t o  technology t r a n s f e r  r e f l e c t s  t h e  b r e a d t h  
and g e n e r a l i t y  o f  f u n c t i o n s  a s s i g n e d  t o  R & D arms 
and t h e i r  e s t a b l i s h m e n t s .  F u n c t i o n s  r e l a t e  t o  broad 
g o a l s ,  b u t  t h e  means of  r e a c h i n g  t h e s e  g o a l s  a r e  
n o t  u s u a l l y  s p e c i f i e d .  Technology t r a n s f e r  may o r  
may n o t  b e  a  means, depending on t h e  g o a l s ,  and on 
what a l t e r n a t i v e  means a r e  a v a i l a b l e .  i s  p o i n t  
can  b e  e l a b o r a t e d  i n  t e rms  s f  s p e c i f i c  examples. 

The Elines Branch s f  EMR h a s  its m i s s i o n  i n  
t h r e e  of t h e  o b j e c t i v e s  of  t h e  Minera l  and Energy 
Resources  Program of t h e  Department.  

"'(1) 	To a s c e r t a i n  t h e  m i n e r a l  and energy  re-
s o u r c e s  p o t e n t i a l  avaf Eable  i n  Canada, 

( 2 )  	 To improve t h e  weans of  d i s c o v e r i n g ,  
mining,  p r o c e s s i n g ,  t r a n s p o r t a t i o n ,  and 
use  of t h e  m i n e r a l  and energy r e s o u r c e s  
a v a i l a b l e  i n  Canada. 

(3)  	 To reduce  t h e  s o c i a l  and env i ronmenta l  
probf e m s  a r i s i n g  from t h e  development 
and u s e  of fynadal  s m i n e r a l  and energy 
B I ~ S Q U P I C ~ Se9 '  

With such a  m i s s i o n  t h e  Mines Branch t e n d s  to 
b e  invo lved  i n  R & B on t e c h n o l o g i c a l  m a t t e r s  and 
our r e s e a r c h  h a s  shown t h a t  i t  is concerned t o  see 
i ts  f i n d i n g s  used i n  b o t h  t h e  p r i v a t e  and p u b l i c  
s e c t o r s .  Technology t r a n s f e r  is  e s s e n t i a l  i n  o r d e r  
t o  meet p a r t  of t h f s  m i s s i o n .  For example, i f  t h e  
Branch wants  t o  improve t h e  means of  p r o c e s s i n g  
m i n e r a l  and energy r e s o u r c e s ,  i t s  i d e a s  ( i f  t h e y  
a r e  worthwhile)  must b e  adopted by t h e  organiza-
t i o n s  a c t u a l l y  invo lved  i n  p rocess fng .  



Ln a  v e r y  s m a l l  number of c a s e s ,  t echno logy  
t r a n s f e r  is e x p l i c i t  i n  t h e  m i s s i o n s  of R & D 
e s t a b l i s h m e n t s .  For example, t o  f u l f i l  i t s  o b l i -
g a t i o n s ,  AECL, among o t h e r  t h i n g s ,  

" O f f e r s  t o  s u p p l y  n u c l e a r  power s t a t i o n s  on 
t h e  domest ic  and i n t e r n a t i o n a l  m a r k e t s  . . . d e s i g n s  and b u i l d s  p r o t o t y p e  n u c l e a r  power 
s t a t i o n s  i n  c o o p e r a t i o n  w i t h  e l e c t r i c  
u t i l i t i e s  and p r i v a t e  i n d u s t r y  . . .makes a v a i l a b l e  i t s  s p e c i a l  f a c i l i t i e s  and 
e x p e r t i s e  t o  
(a) a s s i s t  i n d u s t r y  i n  deve lop ing  manuf a c t u r -  
fng c a p a b i l i t y  t o  n u c l e a r  q u a l i t y  s p e c i f i c a -
t i o  ns  
(b)  a s s i s t  u t i l i t i p d  i n  p u t t i n g  n u c l e a r  ene rgy  
t o  p r a c t i c a l  use.'' 

Technology t r a n s f e r  a s  such i s  n o t  mentioned 
i n  t h e  above q u o t a t i o n ,  b u t  o b v i o u s l y  i t  %sc e n t r a l  
t o  a t  l e a s t  p a r t  of  AECLIs m i s s i o n .  

The same a p p l i e s  t o  t h e  Research Branch of  t h e  
Department of Communications, o n e  of h o s e  f m c -
t i o n s  i s  r e s e a r c h  and development f o r  new communi-
c a t i o n s  sys tems:  

"To demons t ra te  o r  v e r i f y  t h e  p o t e n t d a l  of new 
cmrnunfca t ions  sys tems  and sys tems  c o n c e p t s  i n  
meet ing changing n a t  i o n a l  needs ; t o  a a m i n e  
and promote t h e  use  of  new methods f o r  sys tems  
a n a l y s i s  and sys tems  s y n t h e s i s  i n  a complex 

and Bnte rwa t fona l  r e q u i r e m e n t s  f o r  cost-efffec- 
t i v e  sys tems,  subsystems and 

However %n s e v e r a l  o t h e r  depar tments ,  t h e  
f u n c t i o n s  of  t h e i r  R & D arms d o  n o t  imply a need 
f a r  technology t r a n s f e r .  For example, a c c o r d i n g  t o  
t h e  1973-74 E s t i m a t e s ,  t h e  o b j  e c t d v e  of t h e  
Environmental  S e r v i c e s  Program of DOE is :  

"To promote and u n d e r t a k e  programs t o  p r o t e c t  
and enhance t h e  q u a l i t y  of t h e  environment ,  
and programs d e s i g n e d  t o  improve t h e  manage-
ment and s u s t a i n e d  economic u t i l i z a t i o n  of t h e  
f o r e s t  w i l d l i f e  and i n l a n d  wa te r  r e s o u r c e s  of 
t h e  nat ion."  



The Sub-obj e c  t ives  a r e: 

"To promote t h e  q u a l i t y ,  management and use  of 
i n l a n d  wa te r  r e s o u r c e s ,  
To deve lop  p r e v e n t i v e ,  and o t h e r  c o n t r o l  
measures  d i r e c t e d  t o  a i r  and wa te r  p o l l u t i o n .  
To p r o v i d e  me t e o r o l o g d c a l  and i c e  i n f o  m a  t i o n  
s e r v i c e s  and encourage and promote t h e  a p p l i -
c a t i o n  and development s f  m e t e o r o l o g i c a l  
sc hence . 
To a s s d s t  i n  t h e  improvement of t h e  q u a l i t y ,  
management and use  of l a n d ,  
To promote e f f e c t i v e  and econsmie management 
and use  of t h e  f o r e s t  r e s o u r c e s  of t h e  n a t i o n ,  
To conse rve  and manage w i l d l i f e  r e s o u r c e s  
i n c l u d i n g  m i g r a t o r y  b i r d s  and t h e i r  h a b i t a t  i n  
Canada ." 0 

Admit tedly ,  t h e s e  o b j e c t i v e s  do n o t  t o t a l l y  pre-
c l u d e  t h e  p o s s i b i l i t y  of  some involvement i n  tech-
nology t r a n s f e r ,  b u t  c l e a r l y ,  i t  would be v e r y  
l i m i t e d ,  

Mthough  many more d e s c r i p t i o n s  of f u n c t i o n s  
cou ld  be p rov ided ,  t h e  few quoted above a r e  
s u f f i c i e n t  t o  show t h a t  t h e  u s e  of some form of 

e0 f u l f i b l i n - l  
f u n c t i o n s  w i l l  a r e a t l v  d e ~ e n d  uDon t h e  n a t u r e  of 

I n  seek ing  t o  f%wd some o r d e r  i n  t h e  r e l a t i o n -  
s h i p s  between t echno logy  t r a n s f e r  and t h e  f u n c t i o n s  
o r  m i s s i o n s  of R & D e s t a b l i s h m e n t s ,  we have 
i d e n t i f i e d  t h r e e  broad c a t e g o r i e s  which seem t o  
bnclude most s i t u a  t f o n s .  

A f u n c t i o n  i n c l u d e s  t h e  improvement s r  
t h e  % n t r o d u c t i o n  of t e c h n o l o g i c a l  c a p a b i l i t y  i n t o  
t h e  p r i v a t e  o r  p u b l i c  s e c t o r s .  Hence technology 
t r a n s f e r  i s  c e n t r a l  and unavo idab le  i n  t h e  f u l f f l -
ment of a t  l e a s e  some of t h e  e s t a b l i s h m e n t f s  func-
t i o n s .  Examples: e s t a b l i s h m e n t s  of AGR and AECE, 

F u n c t i o n s  may r e q u i r e  some form of 
t echno logy  t r a n s f e r  f o r  t h e i r  f  u l f  i l rnent ,  b u t  bf 
technolog; t r a n s f e r  i s  employed, i t  i s  a s  an  
i n t e r m e d i a t e  s t e p  towards  g o a l s  which l i e  beyond 
t h e  h p r o v e m e n t  o r  i n t r o d u c t i o n  of t e c h n o l o g i c a l  
c a p a b i l i t y  i n t o  t h e  p r i v a t e  o r  publ i c  s e c t o r s .  
Examples: e s t a b l i s h m e n t s  of DWD. 



F u n c t i o n s  do  n o t  u s u a l l y  r e q u i r e  tech-
nology t r a n s f e r  f o r  t h e i r  f u l f i l m e n t .  Examples: 
many e s t a b l i s h m e n t s  of DOE, NRC, M R ,  and v i r t u a l l y  
a l l  of t h e  R & D of N a t i o n a l  H e a l t h  and Welfare .  

S i n c e  n e a r l y  a l l  e s t a b l i s h m e n t s  a r e  mul t i -
f u n c t i o n a l ,  a s f n g l e  e s t a b l i s h m e n t  may f i n d  i t s e l f  
i n  a l l  t h r e e  c a t e g o r i e s .  For  example, q n e  s e c t i o n  
i n  an  e s t a b l i s h m e n t  may d e v o t e  a l l  i t s  t i m e  t o  
i n v e n t o r y  work and hence have no need f o r  technol-
ogy t r a n s f e r ,  w h i l e  o t h e r  s e c % i o n s  engage i n  a c t i v -  
i t i es  whose r e s u l t s  have no v a l u e  u n l e s s  t r a n s f e r -
r e d ,  e .g ., improved a g r i c u l t u r a l  t e c h n i q u e s .  Also ,  
i t  shou ld  be  noted t h a t  many e s t a b l i s h m e n t  a c t f v -
i t i e s  a r e  r e s p o n s i v e  t o  s e v e r a l  f u n c t i o n s  a t  t h e  
same t i n e .  For example, e s t a b l i s h m e n t s  of l i n e  
depar tments  a r e  u s u a l l y  c o l l e c t i v e l y  a s s i g n e d  t h e  
r e s p o n s i b i l i t y  of  p r o v i d i n g  e x p e r t  a d v i c e  f o r  t h e  
d e p a r t m e n t a l  p o l i c y  makers.  F u l f i l m e n t  of t h i s  
f u n c t i o n  o v e r l a p s  o t h e r s ,  s o  t h a t  even whew an 
e s t a b l i s h m e n t  a p p e a r s  t o  have a  s t r o n g  commitment 
t o  t echno logy  t r a n s f e r ,  t h e  p r o d u c t i o n  of t r a n s -
f e r a b l e  t echno logy  i s  p o s s i b l y  o n l y  one  of s e v e r a l  
r e a s o n s  f o r  under tak ing  c e r t a i n  a c t i v i  t ies ,  

Regard less  of which c a t e g o r y  a n  e s t a b l i s h m e n t ,  
o r  p a r t  of a n  e s t a b l i s h m e n t ,  f a l l s  i n t o ,  t h e  l i k e -
l ihood  of t echno logy  t r a n s f e r  must never  b e  t o t a l l y  
d i s c o u n t e d .  But l i k e l i h o o d  is  much less i n  ca te -
gory  3 t h a n  i n  t h e  o t h e r  two. With no mandate t o  
t r a n s f e r ,  and f i n d i n g  l i t t l e  need t o  t r a n s f e r ,  
e s t a b l i s h m e n t s  i n  c a t e g o r y  3 t r a n s m i t  f n f o m a t f o n ,  
r a t h e r  than  t r a n s f e r  technology.  
a n c e  on t r a n s m i s s i o n  r e f l e c t s  t h e i r  mandate which 

'This i s  a  v e r y  impor tan t  p o i n t  r e q u i r i n g  s e p a r a t e  
c o n s i d e r a t i o n ,  

7. The T r a n s f e r  P o t e n t i a l  of Government R & B 
Most government R 6 D e s t a b l i s h m e n t s  have l i t t l e  o r  
no d i r e c t  concern  w i t h  t h e  development of t echno l -
ogy, and u s u a l l y  t h i s  i s  c l e a r l y  set  o u t  i n  t h e i r  
mandates.  Technology i s  o r g a n i z e d  knowledge r e l a t -
i n g  t o  p r o c e s s e s ,  t e c h n i q u e s  and p r o d u c t s ,  i .e. ,  
knowledge r e l a t i n g  t o  ways of d o i n g  t h i n g s .  Tech-
n o l o g i c a l  knowledge is  i n e x t r i c a b l y  r e l a t e d  t o  
s c i e n t i f i c  knowledge, y e t  t h e  two a r e  s t i l l  q u i t e  



d i s t i n c t .  A v e r y  l a r g e  number of government R Q D 
e s t a b l i s h m e n t s  a r e  n o t  i n  t h e  b u s i n e s s  of producing 
t e c h n o l o g i c a l  knowledg , r a t h e r  they  a r e  
empowered t o  engage in b a s i c  (e .g . ,  p u r e  chemis t ry )  
o r  a p p l i e d  (e .g . ,  e f f e c t s  of DBT on t h e  reproduct-
i o n  of w t l d l f f e )  s c i e n t i f i c  r e s e a r c h ,  Such work 
may, and occasionaPPy d o e s  have impor tan t  impli-
c a t i o n s  f o r  technology.  The i n f o m a t i o n  genera ted  
by s c i e n t i f i c  r e s e a r c h  may come t o  b e  i n c o r p o r a t e d  
i n t o  technology,  o r  r a i s e  t h e  demand f o r  new tech-
nology, e , g o ,  b a s i c  and a p p l i e d  s c i e n % % f  i c  r e s e a r c h  
gave us s y n t h e t i c  f i b r e s ,  b u t  i n  t u r n  a  technology 
had t o  b e  developed t o  produce thew. Normally, s c i -
e n t i  f i c  r e s e a r c h  d o e s  n o t  immediate ly  c r e a t e  pro-
c e s s e s  o r  t e c h n i q u e s  which can be  t r a n s f e r r e d  and 
put  t o  use ,  S c i e n t i f i c  knowledge g e n e r a l l y  h a s  a  
long road t o  t r a v e l  b e f o r e  i t  becomes i n c o r p o r a t e d  
i n  technology,  The p o t e n t i a l  f o r  d i r e c t  t r a n s f e r  t o  
%he p r i v a t e  s e c t o r  i s  low. 

There  i s  o f t e n  l i t t l e  e v i d e n c e  of t h e  t r a n s f e r  
p o t e n t i a l  of s c f e n t i f l c  r e s e a r c h ,  A prime example 
is  s c i e n t i f i c  i n v e n t o r y  a c t i v i t y ,  e.g. ,  t h e  col-
l e c t i o n  and c l a s s i f i c t i o w  of d a t a  on p h y s i c a l  and 
b i o t i c  phenomena, such  a s  wea ther ,  s o i l s ,  rocks ,  
w a t e r ,  i n s e c t s ,  f o r e s t s ,  an imals .  Such i n v e n t o r y  
work ( d e s i g n a t e d  a s  r e l a t e d  s c i e n t i f i c  a c t i v i t i e s  
i n  Chapter 11) consumes a l a r g e  p r o p o r t i o n  of t h e  
g o v e r m e n t  s c f e n c e  budget .  'The technology t r a n s f e r  
p o t e n t f a l  of t h i s  work i s  minimal.  O p p o r t u n i t i e s  
f o r  new t e c h n o l o g i e s  may a r i s e  t o  %he e x t e n t  t h a t  
methodologies ,  t o o l s  o r  equipment a r e  developed t o  
f a c d l i  t a t e  s c i e n t i f i c  d a t a  c o l l e c t i o n  and process-
i n g ,  F i n a l l y  we should no te  t h e  s i g n i f i c a n t  p o r t i o n  
of  government e f f o r t  devoted t o  t h e  e s t a b l i s h m e n t  
of codes  and s t a n d a r d s  and t o  p rov id ing  t h e  i n f o m -  
a t i o n  needed t o  set r e g u l a t i o n s .  This t e n d s  t o  have 
o n l y  minor i m p l i c a t i o n s  f o r  technology t r a n s f e r .  

Although t h e r e  a r e  a few e s t a b l i s h m e n t s  
l a r g e l y  g i v e n  over  t o  b a s f c  s c i e n t i f i c  r e s e a r c h ,  
normal ly  t h e r e  i s  a s t r o n g  emphasis on a p p l i e d  
s c i e n t i  f  i c  r e s e a r c h .  In p r i n c i p l e ,  most e s t a b l i s h -
ments concerned wi%h s c i e n t i f i c  problems engage i n  
b a s i c  r e s e a r c h  o n l y  i n s o f a r  a s  a p p l i e d  s c i e n t i f i c  
r e s e a r c h  problems demand b a s i c  r e s e a r c h  r e s u l t s  f o r  
t h e i r  s o l u t i o n ,  e.g,, a n  a p p l i e d  problem may b e  t h e  
e l i m i n a t i o n  s f  r o o t  r o t  i n  c a r r o t s ,  b u t  t h e  solu-
t i o n  r e q u f r e s  fundamental  r e s e a r c h  i n t o  micro-bi-
ology. Much of  t h e  b a s i c  r e s e a r c h ,  t h e r e f o r e ,  i s  



of t h e  type descr ibed  by Kruus a s  "or ien ted  b a s t s  
research1' - "basic  r e sea rch  undertaken because of 
apparen t  l a c k  of b a s i c  knowledge i n  some f i e l d s ,  
which i s  h o l d i q ~  up, o r  may ho ld  up, t h e  p u r s u i t  of 
some missionqt  . 

Much appl ied  s c i e n t i f i c  r e sea rch  is  d i r e c t e d  
towards problems which a r e  non-technological i n  
na tu r e ,  and which do no t  r e q u i r e  t e chno log i ca l  
s o l u t i o n s  t o  be  bsought under c o n t r o l .  The appl i -
c a t i o n  of t h e  r e sea rch  r e s u l t s  f r e q u e n t l y  l i e s  i n  
c o n t r o l s ,  r e g u l a t i o n s ,  p o l i c i e s ,  p r o h i b i  t i o n s ,  t h e  
s e t t i n g  of a ccep t ab l e  s t anda rds  and so on. Very 
of t e n  the  product ion of s c i e n t i f i c  i n f o m a t f o n  f o r  
i t s  own sake meets governmental weeds; t h e r e  i s  no 
need f o r  technology t r a n s f e r  t o  ach ieve  f u l f i l m e n t  
of miss ion ,  e ,g . ,  warning messages on c i g a r e t t e  
packets .  

An e x c e l l e n t  example of an o r g a n i z a t i o n  wi th  a  
minimal involvement i n  technology t r a n s f e r  is  the  
Heal th  P r o t e c t i o n  Branch of NHW. The func t i on  of 
t he  s e v e r a l  l a b o r a t o r i e s  s f  t h i s  branch is t o  
provide expe r t  adv i ce  on a l l  m a t t e r s  p e r t a i n i n g  t o  
pub l i c  h e a l t h  p r o t e c t i o n ,  and i t  Is c a r r i e d  out 
through t h e  gene ra t i on  of s c i e n t i f i c  in format ion  
which enab l e s  t he  making of informed publ ic  h e a l t h  
dec i s ions .  The output  of t h e  l a b s  has l i t t l e  
t r a n s f e r  p o t e n t i a l ;  i t  can on ly  b e  t r ansmi t t ed  t o ,  
and taken i n t o  account by, depar tmenta l  po l i cy  
makers and the  publ ic .  

What we have s a i d  about t h e  Heal th  P r o t e c t i o n  
Branch a p p l i e s  e q u a l l y  t o  many e s t ab l i shmen t s  o r  
s e c t i o n s  wi th in  e s t a b l f  shments of s e v e r a l  o the r  
departments.  Indeed, excep t  f o r  t h e  R & D f a c i l i -
t f e s  of agenc ies  such a s  NRC, i t  is  g e n e r a l l y  t r u e  
t o  say t h a t  t h e r e  i s  a s i z e a b l e  component i n  every 
R & D es t ab l i shmen t  where t he  produc t ion  of scfen-
t i f i c  in format ion  w%th no f o r e s e e a b l e  imp l i ca t i on  
f o r  technology is  t h e  cu lmina t ion  of i t s  work, 
S i g n i f i c a n t  p s spo r t i ons  of t h e  R 6 D budgets  of 
AGR, M E ,  and EMR a r e  a l l o c a t e d  t o  t h e  gene ra t i on  
of s c i e n t i f i c  i n f o m a t f o n  t h a t  f  s non-technological 
i n  na ture .  Both AGR and PglR c o n t a i n  l a r g e  s c i e n t i f -  
i c  d a t a  s o l l e c t i s n  components and t hus  a 1st of 
a c t i v i t y  i s  d i r e c t e d  towards t h e  product ion of 
s c i e n t i f i c  i n f o m a t f o n  e s s e n t i a l  t o  t h e  formula t ion  
of c o n t r o l s  and r egu l a t i ons .  DOE under takes  a g r e a t  
d e a l  of app l i ed  s c i e n t i f i c  r e sea rch ,  w i th  some 
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est is technology.  A l l  t h e  same, t h e i r  f u n c t t o n s  
o f t e n  cause  them t o  p l a c e  g r e a t e r  emphasis on 
r e s e a r c h  i n  t echno logy  t h a n  on s c i e n t i f i c  r e s e a r c h  
e i t h e r  b a s i c  s r  a p p l  i e d ,  and t h e i r  p o t e n t i a l  t o  
produce t r a n s f e r a b l e  t echno logy  i s  h igh .  

-But, and t h i s  i s  a c r u c i a l l y  i m p o r t a n t  p o i n t ,  
an  e s t a b l i s h m e n t 1 s p o t e n t i a l  t o  t r a n s f e r  t echno logy  
and an e s t a b l i s h m e n t i s  a c t u a l  involvement  i n  tech-
nology t r a n s f e r  a r e  two e n t i r e l y  d i f f e r e n t  t h i n g s .  
Desp i t e  p o s s e s s i o n  of a p o t e n t i a l ,  a n  e s t a b l i s h m e n t  
may n o t  have,  o r  may n o t  b e l i e v e  i t  h a s ,  a mandate 
i n v o l v i n g  t echno logy  t r a n s f e r .  The i m p l i c a t i o n s  of 
t h i s  w l l l  be d i s c u s s e d  when d e a l i n g  w i t h  t h e  pa r t -
i c u l a r s  of  t echno logy  t r a n s f e r  t o  mawufac t u r  i n g  
i n d u s t r y .  

8. 

The G e n e r a l  S i t u a t i o n  

No R & D e s t a b l i s h m e n t s  e x i s t  s o l e l y  f o r  t h e  pur-
poses  of c o n f e r r i n g  b e n e f i t s  on manufac tu r ing  
i n d u s t r v .  No e s t a b l i s h m e n t  h a s  a relations hi^ w i t h  

e r e s e a r c  
program s f  t h e  Department s f  A g r i c u l t u r e  is t o  
i n c r e a s e  t h e  e f f i c i e n c y  and p r o d u c t i v i t y  s f  
Canadian a g r i c u l t u r e .  'This o b j  e c t i v e  r e p r e s e n t s  a  
r e sponse  t o  a s e c t o r  s f  n a t i o n a l  importance  which 
i s  i n c a p a b l e  of under tak ing  i t s  o m  %P B D. The 
government h a s  n o t  assumed a s i m i l a r  r e s p o n s i b i l i t y  
towards  manufac tu r ing  . 

The r e l a t i o n s h i p s  of government R & B e s t a b -
l i s h m e n t s  w i t h  manufac tu r ing  v a r y  g r e a t l y .  The 
m a j o r i t y  o f  e s t a b l i s h m e n t s  a r e  n o t  charged w i t h  any 
r e s p o n s i b i l i t y  toward t h e  manufac tu r ing  s e c t o r .  A 
m i n o r i t y  o f  e s t a b l i s h m e n t s  are concerned wdtk t h e  
manufac tu r ing  s e c t o r ,  b u t  i t  i s  i m p o r t a n t  t o  n o t e  
two major  p o i n t s :  

a )  The r e s p o n s i b i l i t y  i s  always one  of s e v e r a l  

o t h e r  r e s p o n s i b i l i t i e s .  

b)  The r e s p o n s i b i l i t y  i s  never  s o l e l y  f o r  t h e  

purpose  of c o n f e r r i n g  a  b e n e f i t  on manufac tu r ing , 

b u t  r e l a t e s  t o  o t h e r  g o a l s  which are reached p a r t l y  

th rough  i n t e r a c t i o n  ( i n c l u d i n g  t echno logy  t r a n s f e r )  

w i t h  manufac tu r ing .  




More o f t e n  than  n o t ,  t h e  t r a n s f e r  of t echno l -
ogy t o  manufac tu r ing  i s  n o t  an  end i n  i t s e l f  b u t  a 
n e c e s s a r y  s t e p  towards  t h e  achievement of g o a l s  
o t h e r  than  promoting t h e  i n t e r e s t s  o f  manufactur-
ing .  For example, t h e  concern  of t h e  Department of 
Communications i s  n o t  w i t h  manufac tu r ing  i n d u s t r y  
p e r  E, b u t  w i t h  t h e  communications s e c t o r .  

It must b e  emphasized t h a t  we a r e  r e f e r r i n g  t o  
t h e  b r o a d l y  d e f i n e d  m i s s i o n s  and f u n c t i o n s  s f  
e s t a b l i s h m e n t s ,  In p r a c t t c e ,  many e s t a b l i s h m e n t s  do  
g i v e  d i r e c t  a s s i s t a n c e  t o  manufac tu r ing  f i r m s  
i r r e s p e c t i v e  s f  t h e  r e l a t i o n s h i p  t h f  s a c t t v i t y  h a s  
t o  t h e  pr imary f u n c t i o n s  of  t h e  e s t a b l i s h m e n t .  I n  
a d d i t i o n ,  e s t a b l i s h m e n t s  w i t h  n s  r e s p o n s i b i l i t i e s  
towards  wanuf a c  t u r  i n g  on o c c a s i o n  a t t e m p t  t o  p a s s  
on i n c i d e n t a l  b e n e f i t s  from t h e i r  work t o  
manufac tu r ing  i n d u s t r y .  

There  is a g e n e r a l  misconcep t ion  i n  t h e  p u b l f c  
mind, and more p a r t i c u l a r l y  i n  c e r t a i n  q u a r t e r s  of 
manufac tu r ing ,  t h a t  government R & D e s t a b l i s h m e n t s  
have g r e a t e r  r e s p o n s i b i l i t i e s  towards  manufac tu r ing  
than  is a c t u a l l y  t h e  c a s e .  To some e x t e n t  t h e  m i s -
c o n c e p t i o n  i s  a r e s u l t  s f  w f s h f u l  t h t n k i n g .  It i s  
s u f f i c i e n t l y  deep-rooted t o  j u s t i  f g  a  depar tment  by 
depar  tment examina t ion  of  relationships w i t h  
manufac tu r ing ,  b e f o r e  we examine more c l o s e l y  t h e  
p a r t i c u l a r s  s f  t echno logy  t r a n s f e r  and t h e  problems 
a s s o c i a t e d  w i t h  i t .  

The s i z e a b l e  R & D arm of t h i s  depar tment  h a s  no 
d i r e c t  r e s p o n s i b i l i t i e s  towards  rnanu%ac%ur8ng 
i n d u s t r y ,  b u t  i n  a t t e n d i n g  t o  t h e  w e l f a r e  of a g r i -
c u l t u r e  i t  i n t e r a c t s  w i t h  manufac tu r ing  and does  
t r a n s f e r  some techno logy  t o  i t ,  A s u b - o b j e c t i v e  s f  
t h e  r e s e a r c h  program i s  " t o  deve lop  new and im-
proved methods f o r  p r e p a r a t i o n ,  p r e s e r v a t i o n  and 
packaging of food p roduc t s , "  Of c o u r s e ,  work i n  
t h i s  a r e a  b e n e f i t s  a g r i c u l t u r e  by widening t h e  
m a r k e t s  and u s e s  of i t s  p r o d u c t s ,  b u t  a t  t h e  same 
t i m e  manufac tu r ing  s t a n d s  t o  b e n e f i t  from t h e  new 
p r o c e s s e s  and p r o d u c t s .  Work on food p r o d u c t s  i s ,  
however, a v e r y  minor part of t h e  t o t a l  a c t f v f t y ,  
and i n % e r a c t i o n  wLth t h e  food p r o c e s s t n g  i n d u s t r y  
i s  v e r y  l i m i t e d .  mere is  a c e r t a i n  amount of 
i n t e r a c t i o n  d t h  t h e  p r o d u c e r s  of  f e r t i l i z e r s  and 
p e s t i c i d e s .  But t h i s  h a s  t o  do w f t h  c o n t r o l ,  u s e  



and e f f e c t s  and r a r e l y  i n v o l v e s  t echno logy  t r a n s f e r  
t o  manufactur ing . 

The Department of Communicat ioas~ r e s e a r c h  arm i s  
one s f  t h e  b e s t  examples of an  o r g a n i z a t i o n  which 
employs t echno logy  t r a n s f e r  t o  manufac tu r ing  a s  an  
i n t e r m e d i a t e  s t e p  i n  t h e  comple t ion  of i t s  m i s s i o n s  
and t h e r e f o r e  a f u l f i l m e n t  of i t s  f u n c t i o n s .  Manu-
f a c t u r i n g  b e n e f i t s  from i t s  c o n s i d e r a b l e  i n t e r a c t -
i o n s  w i t h  t h e  r e s e a r c h  b ranch ,  b u t  t h e  bewef i%s  a r e  
i n c i d e n t a l ,  and n o t  a  pr imary o b j e c t i v e  of t h e  
r e s e a r c h  branch.  1486 e x i s t s  " t o  f o s t e r  t h e  o r d e r l y  
development and o p e r a t i o n  of c o m u n i c a t i o n s  f o r  
Canada i n  t h e  domes t i c  and i n t e r n a t i o n a l  spheres" .  
Two sub-ob jec t ives  a r e  B s t o  f o s t e r ,  deve lop  and 
i n t r o d u c e  new communications sys tems ,  f a c i l i t i e s  
and resoures"  and " t o  f o s t e r ,  deve lop  and extend 
te lecommunicat ions  s e r v i c e s  t o  o b t a t g  b e n e f i t s  f o r  
Canada i n  t h e  s h o r t  and long term". The ex i s -
t e n c e  of t h e  r e s e a r c h  b ranch  i s  p a r t l y  a r e sponse  
t o  t h e s e  two s u b - o b j e c t i v e s ,  a s  i s  much s f  t h e  
a c t i v i t y  and i n t e r a c t i o n  w i t h  manufac tu r ing .  The 
development and i n t r o d u c t i o n  of new communications 
and te lecommunicat ions  sys tems  r e q u i r e s  modf f i c a -  
t i o n  and development of t h e  r e l e v a n t  t echno logy  and 
i t s  u l t i m a t e  p r o d u c t i o n  i n  f u l l y  embodied f o m .  
Technology t r a n s f e r  t o  manufac tu r ing  and o t h e r  
forms o f  i n t e r a c t i o n  a r e  t h e r e f o r e  n e c e s s a r y  i f  
Canada is  t o  a c q u i r e  t h e  hardware  f o r  new systems.  

The S c i e n c e  and Technology S e c t o r  i s  t h e  l a r g e s t  
component of t h e  Department of Energy, Mines and 
Resources.  It i s  composed of Surveys  and Mapping, 
Mines, G e o l o g i c a l  Survey o f  Canda, Ear%h P h y s i c s ,  
Canada C e n t r e  f o r  Remote Sens ing ,  and t h e  P o l a r  
C o n t i n e n t a l  Shelf  P r o j e c t .  Only t h e  Mines Branch 
h a s  a r e s p o n s i b i l i t y  towards  manufac tu r ing .  The 
Mines Branch a c c o u n t s  f o r  o n l y  abou t  2%p e r  c e n t  of 
t h e  l abour  of t h e  S c i e n c e  and Technology S e c t o r .  As 
a l r e a d y  n o t e d ,  one  of t h e  o b j e c t i v e s  of t h e  Mines 
Branch i s  " t o  improve t h e  means of d i s c o v e r y ,  
mining,  p r o c e s s i n g ,  t r a n s p o r t a t i o n ,  and u s e  of  t h e  
a t i o n ,  and u s e  of t h e  m i n e r a l  and energy  r e s o u r c e s  
a v a i l a b l e  i n  Canada". T h i s  i m p l i e s  a need f o r  
t echno logy  t r a n s f e r  t o  manufac tu r ing  i n d u s t r y .  How-
e v e r ,  much of t h e  a c t i v i t y  o f  t h e  Branch i s  d i r e c t -
ed towards t h e  pr imary e x % r a c t f o n  s e c t o r  and t o  t h e  
energy  s e c t o r .  A l l  i n  a l l ,  t h e r e f o r e ,  p robab ly  



o n l y  abou t  10 p e r  c e n t  of t h e  t o t a b  r e s o u r c e s  of 
t h e  S c i e n c e  and Technology S e c t o r  a r e  devoted t o  
q u e s t i o n s  of d i r e c t  i n t e r e s t  t o  rnanufactur i n g  
i n d u s t r y ,  e .g ., m i n e r a l s  p r o c e s s i n g  and e x t r a c t i o n  
m e t a l l u r g y .  

"When Environment Canada was c r e a t e d ,  t h e  M i n i s t e r  
gave six g o a l s  f o r  t h e  new depar tment :  
1. To c a r r y  on e s t a b l i s h e d  r e s o u r c e  programs and 
s e r v i c e s .  
2. To c l e a n  up and c o n t r o l  p o % l u t i o n ,  
3. To assess and minimize t h e  env i ronmenta l  impact 
of  maj o r  development.  
4 .  To i n i t i a t e  Long-term env i ronmenta l  programs. 
5. To promote and s u p p o r t  i n t e r n a t i o n a l  and 
env i ronmenta l  i n i t i a t i v e s .  
6. To deve lop  a n  pf jnvironmental  i n f o r m a t i o n  and 
e d u c a t i o n  program." 

The Eas t  f i v e  of  t h e s e  g o a l s  demons t ra te  
a n o t h e r  example of a  r e s e a r c h  arm w i t h  no d i r e c t  
r e s p o n s i b i l i t i e s  towards  manufac tu r ing  i n d u s t r y ,  
one  l i k e l y  to have o n l y  i n c i d e n t a l  i n t e r a c t i o n s  
w i t h  manufac tu r ing .  However, c o n s i d e r a t i o n  of t h e  
f i r s t  g o a l  changes t h e  p i c t u r e  somewhat, The re-
s e a r c h  arm of t h e  depar tment ,  one  of t h e  l a r g e s t  i n  
t h e  f e d e r a l  government,  i s  a  c o a l e s c e n c e  of re-
s e a r c h  arms and e s t a b l i s h m e n t s  f o r m e r l y  a t t a c h e d  t o  
a number of d e p a r t m e n t s  and a g e n c i e s ,  I n  a I I  of 
t h e s e ,  t h e r e  w a s  a c e r t a i n  e lement  of concern  % o r  
c o n s e r v a t i o n  and env i ronmenta l  p r o t e c t i o n ,  b u t  a l s o  
f o r  b r i n g i n g  economic b e n e % i t s  t o  t h e  f i s h i n g  and 
fo res t -based  i n d u s t r i e s .  D e s p i t e  t h e  new g o a l s  
d e c l a r e d  a t  t h e  f s m a t i s n  of DOE, t h e  depar tment  
c o n t i n u e s  w i t h  a s p e c t s  of t h e  i n h e r d t e d  f u n c t i o n s  
and t h e s e  a r e  i n c o r p o r a t e d  i n  g o a l  No. 1 above. As 
f a r  a s  our  i n t e r e s t  i n  t echno logy  t r a n s f e r  t o  manu- 
f a c t u r i n g  t n d u s t r y  f s concerned ,  o n l y  two es tab-
l i s h m e n t s  ( b o t h  c a r r y i n g  on e s t a b l i s h e d  r e s o u r c e  
programs and s e r v i c e s )  have d i r e c t  r e s p o n s i b i l i t i e s  
towards  manufacturdng i n d u s t r y ,  These a r e  t h e  
F o r e s t  P r o d u c t s  L a b o r a t o r i e s ,  o n e  i n  Vancouver, t h e  
o t h e r  i n  Ottawa, The o b j e c t i v e  of t h e i r  r e s e a r c h  i s  
e r t o  deve lop ,  c o l l e c t  and disseminate P n f o m a t f o n  on 
t h e  p r o p e r t i e s ,  b e h a v i s u r  and use  of  wood which 
w i l l  l ead  t o  i n c r e a s e d  e f f i c i e n c y  i n  t h e  h a r v e s t i n g  
and p r o c e s s i n g  of f o r e s t  r e s o u r c e ,  and t o  
maximize u t i % % z a t i o n .  



Throughout t h e  rest s f  t h i s  v e r y  l a r g e  R & D 
complex t h e r e  i s  p r a c t i c a l l y  no i n t e r a c t i o n  w i t h  
manufac tu r ing .  $Re o r i e n t a t i o n  i s  v e r y  much towards  
s c i e n c e  problems, and f i n a l  o u t p u t  t a k e s  t h e  f o m  
of s c i e n t i f i c  d a t a .  I n t e r a c t i o n  w i t h  manufac tu r ing ,  
where i t  o c c u r s ,  r e l a t e s  t o  i n s t r u m e n t s  r e q u i r e d  
f o r  d a t a  c o l l e c t i o n ,  p r o c e s s i n g  and d i  s p l a y .  

Most of  t h e  R & D of t h i s  department.  is performed 
i n  t h e  H e a l t h  P r o t e c t i o n  Branch. This i m p o r t a n t  
o r g a n i z a t i o n  h a s  no d i r e c t  mandate t o  b e n e f i t  
manufac tu r ing  and,  a s  noted e a r l i e r ,  t h e  o u t p u t  of  
i t s  l a b o r a t o r i e s  i s  of  l i t t l e  d i r e c t  economic v a l u e  
t o  manufac tu r ing  o r  t o  any o t h e r  economic s e c t o r .  
There  i s  no mandate t o  t r a n s f e r ,  and consequen t ly  
t h e r e  e x i s t s  l i t t l e  i n t e r e s t  i n  t h e  t r a n s f e r  of 
p r o d u c t s  t o  manufac tu r ing .  The one  impor tan t  ex-
c e p t i o n  is  v a c c i n e s ,  which a t  t i m e s  a r e  t r a n s f e r r e d  
ts manufac tu r ing  and s u b s e q u e n t l y  p u t  I n  t o  product-
i o n .  There  does  n e v e r t h e l e s s  occur  a  t r a n s f e r  of 
t e c h n i q u e s  (e.g ., q u a l i t y  c o n t r o l  t e c h n i q u e s )  and 
i d e a s  and s c i e n t i f i c  i n f o r m a t i o n  which a r e  s f  v a l u e  
t o  manufac tu r ing .  A l s s ,  i n  p u r s u i t  of i t s  o b j e c t -
i v e s ,  t h e  Branch o f t e n  p roduces  r e s u l t s  which have 
impor tan t  economic i m p l i c a t i o n s  f o r  manufac tu r ing ,  
f o r  example, i f  t h e  Branch shou ld  f i n d  a d rug  t o  b e  
u n s a f e .  

( f o r m e r l y  t h e  
Research Es tab l i shment  of t h e  Defence Research 
Board) 
The r e l a t i o n s h i p  of  t h e  BND r e s e a r c h  e s t a b l i s h m e n t s  
t o  manufac tu r ing  i n d u s t r y  i s  somewhat s i m i l a r  t o  
t h a t  s f  t h e  r e s e a r c h  arm of t h e  Department of Cow 
munica t ions .  There  is  no d k r e c t  r e s p o n s i b i l i t y  ts-
wards Canadian manufac tu r ing .  Rowever, i n  f u l f i l -
l i n g  its f u n c t i o n s  DND i n t e r a c t s  on a v e r y  consid-

f r e q u e n t l y  occurs .  

DND e s t a b l i s h m e n t s  are v e r y  much concerned 
w i t h  e n g i n e e r i n g  problems, and more o f t e n  t h a n  n o t  
t h e  outcome of t h e i r  r e s e a r c h  i s  d e f e n c e - r e l a t e d  
equipment of one £ o m  o r  a n o t h e r  ( a  submarine  
d e t e c t i s n  d e v i c e ,  a new weapon, a v e h i c l e ,  e t c .) 
t h e  t echno logy  f o r  which, i f  i t  i s  t o  b e  employed 
t o  meet Canadian d e f e n c e  needs ,  must  u l t i m a t e l y  b e  
t r a n s f e r r e d  t o  manufac tu r ing  i n d u s t r y  f o r  product-



i o n  The emphasis is  on r e s e a r c h  a s  opposed t o  
development ( a s  i s  t h e  c a s e  i n  most g o v e r m e n t  
R & D o r g a n i z a t i o n s ) ,  s o  t h a t  work u s u a l l y  p roceeds  
no f u r t h e r  than  t h e  e s t a b l i s h m e n t  of t h e  f e a s i b i l -
f t y  o f  a  t echn ique  o r  p i e c e  of equipment.  I n i t i a l  
development i s  u s u a l l y  c o n t r a c t e d  ou t  t o  wanufact-
u r i n g  i n d u s t r y .  The r e s e a r c h  e s t a b l i s h m e n t s  a r e  
o f t e n  involved r i g h t  up t o  t h e  f i n a l  s t a g e s  of  t h e  
development under taken  i n  i n d u s t r y .  There  i s  t h u s  
a c o n s i d e r a b l e  involvement  i n  t echno logy  t r a n s f e r  
t o  manufac tu r ing ,  even  though t r a n s f e r  i s  n o t  a 
g o a l  t n  i t s e l f  b u t  o n l y  a  means t o  an  end,  f o r  
which rnanarfactur ing  a s s i s t a n c e  and p a r t i c i p a t i o n  
a r e  e s s e n t i a l ,  

I n  any d e t a i l e d  examina t ion  of s u c c e s s f u l  
government involvement i n  t echno logy  t r a n s f e r  t o  
manufac tu r ing  i n d u s t r y  c a r e f  u l  a t t e n t i o n  shou ld  be  
pa id  t o  t h e  p rocedure  
Research Board ,* 

developed by t h e  Defence 

f Canada L i m i t e d  
I f  any government R & D o r g a n i z a t i o n  matches  t h e  
p a s t  performance of the Defence Research Board i n  
t h e  e x t e n t  and f requency  o f  i t s  techno logy  t r a n s f e r  
t o  mamufacturf.ng i n d u s t r y ,  i t  i s  Atomic Energy of 
Canada Limited.  Once a g a i n ,  t h i s  fs a n  o r g a n i z a t i o n  
which h a s  no r e s p o n s i b i l i t i e s  towards  manufac tu r ing  
and which was n o t  e s t a b l i s h e d  f o r  t h e  purposes  of 
b r i n g i n g  b e n e f i t s  t o  maaufac tu r ing .  "BECL i s  res-
p o n s i b l e  f o r  r e s e a r c h  i n t o  and development of mu-
c l e a r  power sys tems t o  meet Canadian needs and im2g
groved a p p l i c a t i o n  of r a d i o i s o t o p e  and r a d i a t i o n e e .  
A s  i n  t h e  c a s e  of DOC and DND, AECLt s respons ib -
i l i t i e s  canno t  b e  m e t  w t thou t  a  c e r t a i n  d e g r e e  of 
i n t e r a c t i o n  w i t h  manufac tu r ing  i n d u s t r y .  T h i s  &-

and t h e  subseauen t  c o n f e r r a l  of  s i z e a b l e  b e n e f i t s  
The developmen% and p r o d u c t i o n  s f  

n u c l e a r  power sys tems r e q u i r e s  t h e  manufac tu re  of  a 
v e r y  wide range  of complex and s o p h i s t i c a t e d  equip- 
ment. Coopera t ion  between AECL and manufac tu r ing  
i s  a b s o l u t e l y  e s s e n t i a l .  Although i n  t h e o r y  t h e  

* The o u t s t a n d i n g  r o l e  p layed by DRB i n  e f f e c t i n g  
t echno logy  t r a n s f e r  d e s e r v e s  s p e c i a l  a t t e n t i o n .  It 
i s  hoped t h a t  the t r a n s f e r  of t h e  r e s e a r c h  e s t a b l i -  
shment t o  DND w i l l  n o t  a d v e r s e l y  a f f e c t  t h i s  
a c t i v i t y .  



t a n g i b l e  p r o d u c t s  of AECLls r e s e a r c h  cou ld  be  
manufactured by a production arm of AECE, i t  i s  
more p r a c t i c a l ,  and worthwhi le ,  t o  add t o  t h e  
e x p e r t i s e ,  c a p a b i l i t y  and o p p o r t u n i t i e s  of manu-
f a c t u r i n g  i n d u s t r y  a t  t h e  same t i m e  a s  r e a l i z i n g  
AECLIs o b j e c t i v e s .  Coopera t ion  w i t h  manufac tu r ing  
i s  t h e r e f o r e  c o n s i d e r a b l e  and t a k e s  p l a c e  i n  r e l a -
t i o n  t o  t h e  f o l l o w i n g  o b j e c t i v e s  (which of c o u r s e  
a r e  s u b s i d i a r y  t o  AECEI s c e n t r a l  ob j  e c t i v e s )  . 

To a p p l y  AECkls r e s e a r c h  f i n d i n g s .  
To improve t h e  t e c h n o l o g i c a l  base  of 

i n d u s t r y .  
TO promote t h e  manufac tu re  of  n u c l e a r  
p r o d u c t s  i n  Canada. 
To improve t h e  q u a l i t y  and r e l i a b i l i t y  s f  
of e x i s t i n g  n u c l e a r  p r o d u c t s .  
To promote w i t h i n  i n d u s t r y  a n  improved 
d e s i g n  c a p a b i l i t y .  
To s t i m u l a t e  a c a p a b i l i t y  f o r  r e s e a r c h  and 
development w i t h i n  i n d u s t r y .  

To expango AECLis problem s o l v i n g  
capability," 

There  is  no q u e s t i o n  t h a t  t h i s  o r g a n i z a t i o n  
f r e q u e n t l y  makes a t t e m p t s  t o  t r a n s f e r  t echno logy  
and t h a t  i t s  s u c c e s s  r a t e  i s  h i g h .  

N a t i o n a l  Research C o u n c i l  
Of a l l  t h e  d e p a r t m e n t a l  R  6 D arms and s e p a r a t e  
R d D a g e n c i e s  o r  Grown c o r p o r a t i o n s ,  NRC i s  t h e  
o n l y  one  charged w i t h  a d i r e c t  r e s p o n s i b i l i t y  
towards  manufac tu r ing  i n d u s t r y .  

"Under t h e  N a t i o n a l  Research Counci l  Act,  t h e  
Counci l  has been a s s i g n e d  a broad respons i -
b i l i t y  t o  u n d e r t a k e ,  a s s i s t  o r  promote sc ien-
t i f i c  and i n d u s t r i a l  r e s e a r c h ,  and h a s  c h a r g e  
of a l l  m a t t e r s  a f f e c t i n g  s c i e n t i f i c  and 
i n d u s t r i a l  r e s e a r c h  i n  Canada t h a t  may b e  
a s s i g n e d  t o  i t  by t h e  ( P r i v y  Counci l  Committee 

on S c i e n t i f i c  and Industrial Research) .  I n  g e n e r a l  
terms t h e  r o l e  of t h e  Counci l  is  t h a t  of  deve lop ing  
and n u r t u r i n g  a n a t i o n a l  c a p a b i l i t y  i n  s c i e n t i f i c  
and i n d u s t r i a l  r e s e a r c  and of dep loy ing  r e s e a r c h

41
f o r  n a t i o n a l  b e n e f i t  

T h i s  i s  a broad mandate,  and i t  i s  n o t  e x c l u s i v e l y  
o r i e n t e d  towards  i n d u s t r i a l  r e s e a r c h .  A v e r y  l a r g e  
p r o p o r t i o n  of t h e  r e s e a r c h  a t  NRC i s  s c i e n t i f i c  i n  



n a t u r e ,  and n o t  l i k e l y  t o  produce t r a n s f e r a b l e  
technology.  T h i s  i s  e s p e c i a l l y  t r u e  of t h e  r e l a t -
i v e l y  l a r g e  amount of b a s i c  s c i e n t i f i c  r e s e a r c h  
under taken  i n  NRC l a b o r a t o r i e s .  

I n d u s t r y ,  a s  r e f e r r e d  t o  f n  NRCss mandate 
i n c l u d e s  much more t h a n  manufac tu r ing  i n d u s t r y .  

For example, a c o n s i d e r a b l e  e f f o r t  i s  expended on 
b u i l d f n g  r e s e a r c h  t o  meet t h e  need f o r  sc ience-
based i n % o m a t i o n  and knowledge i n  s u p p o r t  of  t h e  
c o n s t r u c t i o n  i n d u s t r y ,  o f  which o n l y  a p a r t  can  b e  
c o n s i d e r e d  a s  manufac t u r  i n g  i n d u s t r y .  N e v e r t h e l e s s ,  
a s f g n f f i c a n t  p r o p o r t i o n  of NRCi s r e s o u r c e s  i s  
devoted t o  r e s e a r c h  r e l a t e d  t o  t h e  needs  of rnanu-
f a c t u r i n g  i n d u s t r y ,  w i t h  t h e  g r e a t e s t  coneentra-
t i o n s  found i n  t h e  D i v i s i o n  of Mechanical  Engineer-  
f n g ,  t h e  N a t i o n a l  A e r o n a u t i c a l  EstabBfshment,  and 
t h e  Radio and Elec  t r i c a l  Eng ineer ing  Div i  s i o n .  

Although NRC i s  l a t e r  d i s c u s s e d  i n  d e t a i l ,  i t  
can  b r i e f l y  b e  s t a t e d  h e r e  t h a t  on t h e  whole N'RC 
d o e s  n o t  v i e w  techno logy  t r a n s f e r  a s  a n  impor tan t  
means of e x e r c i s i n g  P t s  r e s p o n s i b i l i t i e s  towards  
manufac tu r ing .  NRC views i t s  pr imary r o l e  as one  of 
c r e a t i n g  knowledge, and seems more concerned w i t h  

t r  ansmi s s i o n  t h a n  w i t  t r a n s -
f e r .  Except f o r  Canada P a t e n t s  and Development 
Ltd .  and t h e  T e c h n i c a l  I n f o m a t i o n  S e r v i c e  of 
CISTP, t h e r e  is no d i r e c t  on-going concern  w i t h  
t echno logy  t r a n s f e r .  Technology t r a n s f e r  is em-
ployed a s  a  t o o l  from t i m e  t o  t t m e ,  b u t  t h e r e  is  
a p p a r e n t l y  no s u s t a i n e d  program f o r  moving new 
techno logy  i n t o  manufac tu r ing  i n  such a  way 8s t o  
e n s u r e  i t s  a p p l i c a t i o n , *  

I n  r e g a r d  t o  t echno logy  t r a n s f e r  t o  manufact-
u r i n g ,  t h e r e f o r e ,  w e  f fnd  a r a t h e r  odd s i t u a t i o n .  
No government R d D o r g a n i z a t i o n ,  w i t h  t h e  ex-
c e p t i o n  of NWC, i s  charged w i t h  t h e  r e s p o n s i b i l i t y  
of  c o n f e r r i n g  a b e n e f i t  on t h e  manufac tu r ing  
s e c t o r ,  Y e t ,  i n  t h e  c o u r s e  s f  f u l f i l l i n g  t h e i r  
m i s s i o n s ,  s e v e r a l  o r g a n i z a t i o n s  make q u i t e  f r e q u e n t  
use of t echno logy  t r a n s f e r  t o  manufac tu r ing  and 

* NRC i s  i n  t h e  p r o c e s s  of changing i t s  r o l e  and 
i n t e n d s  t o  be more e o n s c i o u s l y  invo lved  i n  t h e  
p r o c e s s  of t echno logy  t r a n s f e r  t o  i n d u s t r y ,  See 
f o o t n o t e  24 i n  Chapter  IV. 



manufac tu r ing  h a s  b e n e f i t t e d  c o n s i d e r a b l y .  On t h e  
o t h e r  hand,  WC which h a s  a r e s p o n s i b i l i t y  towards  
manufac tu r ing ,  Largely  f u l f i l s  i t s  r o l e  by means of 
knowledge t r a n s m i s s i o n  and o n l y  occasionally uses 
t echno logy  t r a n s f e r  i n  a  c o n s c i o u s  manner. 

9. 

D i r e c t i o n  
E a r l i e r  i n  t h i s  c h a p t e r  a d i s t i n c t i o n  was made 
betlreen technology t r a n s f e r  w i t h  s o u r c e  d i r e c t i o n  
and t echno logy  t r a n s f e r  w i t h o u t  s o u r c e  d i r e c t i o n .  
When t h e r e  i s  no s o u r c e  d i r e c t i o n ,  we may s a y  t h a t  
we a r e  d e a l i n g  w i t h  random techno logy  t r a n s f e r  
which can  a r i s e  when someone o r  some o r g a n i z a t i o n  
i s  i n  r e c e i p t  of i n f o r m a t i o n  t r a n s m i t t e d  from a 
s o u r c e  with no commitment t o  e n s u r e  u l t i m a t e  
u t i l i z a t i o n  o r  a p p l i c a t i o n  of t h e  knowledge. 

Most of t h e  knowledge g e n e r a t e d  by government 
W & D e s t a b l i s h m e n t s ,  whether s c i e n t i f i c  o r  tech-
n o l o g i c a l  i n  n a t u r e ,  o f  v a l u e  t o  manufac tu r ing  o r  
n o t ,  i s  t r a n s m i t t e d  r a t h e r  t h a n  t r a n s f e r r e d .  Even 
though t r a n s f e r  p o t e n t i a l  may e x i s t ,  l i t t l e  system-
a t i c  a t t e m p t  i s  made by t h e  e s t a b l i s h m e n t s  g e n e r a t -  
ing  t h e  knowledge t o  e n s u r e  t h a t  i t  i s  put  t o  use .  

The most c m n o n  f o m  of t r a n s m i s s i o n  employed 
is  t h e  p r i n t e d  word. The particular form taken  
v a r i e s  from one establishment t o  a n o t h e r .  Estab-
l i s h m e n t s  w i t h  a  s t r o n g  involvement i n  b a s i c  
s c i e n c e  a r e  much more l i k e l y  t o  t r a n s m i t  knowledge 
th rough  t h e  s c i e n t i f i c  j o u r n a l s  t h a n  e s t a b l i s h m e n t s  
c h i e f l y  concerned wf th  a p p l i e d  e n g i n e e r i n g  pro-
blems. E s t a b l i s h m e n t s  t r y i n g  t o  r each  a p a r t i c u l a r  
s e c t o r ,  group o r  a u d i e n c e  produce l i t e r a t u r e  o r  
forms of  t r a n s m i s s i o n  a p p r o p r i a t e  t o  t h a t  aud ience ;  
a n  e s t a b l i s h m e n t  t h a t  tries t o  reach  t h e  Canadian 
farmer  w i l l  u s e  d i f f e r e n t  forms of t r a n s m i s s i o n  
from an e s t a b l i s h m e n t  concerned wi. t h  water  
p o l l u t i o n  problems and t h e i r  c o n t r o l .  

Transmiss ion  is n o t  t r a n s f e r ,  b u t  i t  i s  
f r e q u e n t l y  t h e  f i r s t  s t e ~on t h e  wav t o  t r a n s f e r .  
It i s  ax iomat ic  t h a t  no t echno logy  t r a n s f e r  all 
occur  u n t i l  p o t e n t i a l  r e c i p i e n t s  of a technology,  
o r  i n f o r m a t i o n  wf th  t e c h n o l o g t c a l  f n p l i c a t i o n s ,  
became aware of t h a t  t echno logy  o r  i n f o r m a t i o n .  
Technology t r a n s f e r  a r i s i n g  from t r a n s m i s s i o n  
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n o m a l l y  h a s  %o do wfth  s i m p l e  t e c h n o l o g i c a l  
changes  o r  s imple  t e c h n i q u e s ,  e .g . ,  new a g r f e u l t -
u r a l  c u l t i v a t i o n  p r a c t i c e s  o r  minor improvements i n  
c o n s t r u c t i o n  techwi  ques .  Anything o t h e r  t h a n  t h e  
most s imple  t e e h n o l o g i c a l  i n f o m a t i o n  w u l d  no t  
normal ly  b e  amenable t o  t r a n s f e r  between s o u r c e  and 
r e c i p i e n t  wi thout  f u r t h e r  i n t e r a c  t i o n  between them. 

a 


A r e c i p i e n t  of i n f o r m a t i o n  may o n l y  p a r t l y  
unders tand  t h e  knowledge he i s  r e c e i v i n g ,  y e t  be-
l i e v e s  i t  may b e  of v a l u e  t o  klm in some way. The 
r e c i p i e n t  may t h e r e f o r e  approach t h e  R & D e s t a b -
l i s h m e n t  sending out  t h e  i n f o m a t i o n ,  and i n  t h i s  
way an  i n t e r a c t i o n  i s  e s t a b l i s h e d  between t h e  
s o u r c e  and t h e  recipient, and technology t r a n s f e r  
c o n s i s t i n g  of one,  two or  s e v e r a l  s t e p s  may o c c u r .  

Once t h e  r e c i p i e n t  of i n f o r m a t i o n  approaches  
a n  R & D e s t a b l i s h m e n t  many d i  f f e r e n t  outcomes a r e  
p o s s i b l e .  A s h o r t  c o n v e r s a t i o n  w i t h  a s c i e n t i s t  o r  
eng inee r  may s a t i s f y  the i n q u i r e r ,  and subsequentBy 
h e  may o r  may n o t  t r y  t o  adopt  t h e  t echno logy  f n  
q u e s t i o n ,  a n d / o r  adap t  i t  t o  h i s  weeds, On t h e  
o t h e r  hand,  t h e  i n i t i a l  approach made t o  an  R & D 
e s t a b l i s h m e n t  may set i n  mot ion  a  long c h a i n  of fn-
t e r a c t i o n s ,  p o s s f b l y  i n v o l v i n g  an exchange of per-
s o n n e l  between a f i r m  and t h e  e s t a b l i s h m e n t .  A s  t h e  
d e g r e e  of i n t e r a c t i o n  between t h e  s o u r c e  and r e e l ~ -  

s o u r c e  mav become i n t e r e s t e d  i n  e f f e c t i n n  t r a n s f e r .  
These innumerable  pe r son  t o  pe r son  c o n t a c t s  a r e  
b e l i e v e d  t o  b e  of v i t a l  impor tance  i n  p a s s i n g  
i n f o r m a t i o n ,  t h e  r e c e i p t  of whicQ2may b e  t h e  f i r s t  
s t e p  toward technology t r a n s f e r .  

The o r i g i n a l  e v e n t  o r  a c t  c r e a t i n g  t h e  poten-
t i a l  f o r  technology t r a n s f e r ,  such a s  t r  ansmissiow 
o r  p e r s o n a l  e o n t a c t ,  weed n o t  o r i g i n a t e  i n  t h e  
government e s t a b l i s h m e n t s ;  t h e  i n i t i a t i v e  may c m e  
from t h e  p o t e n t i a l  r e c i p i e n t s  of  t echno logy ,  E s t -
a b l i s h m e n t s  v e r y  f r e q u e n t l y  r e c e i v e  i n q u i r i e s  
concern ing  s c d e n t i f  i c  and t e c h n i c a l  m a t t e r s  which 
may s t i m u l a t e  an  i n t e r a c t i o n  w i t h  a n  e s t a b l i s h m e n t  
and may b e  s t a r  t iwg p o i n t s  f o r  t echno logy  t r a n s f e r .  
I n q u i r i e s  may a l s o  s e r v e  t o  i n t r o d u c e  an e s t a b l i s h -
ment t o  a new t y p e  of problem and may even have an 
impact on t h e  work program s f  t h e  e s t a b l i s h m e n t .  
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Q u i t e  f r e q u e n t l y ,  government R 6 D e s t a b l i s h m e n t s  
are n o t  c o n t e n t  t o  p l a y  a p a s s i v e  r o l e  i n  s e c u r i n g  
a p p l i c a t i o n s  o r  u t  i l t z a t i o n  of t h e  knowledge they  
have  g e n e r a t e d  and d e l i b e r a t e l y  se t  out. t o  e f  f e e %  a  
t r a n s f e r  of technology.  Some of  t h e  c i r c u m s t a n c e s  
l e a d i n g  t o  t h t s  more a c t i v e  involvement a r e  
d i s c u s s e d  below. 

I n  d e a l i n g  w i t h  t echno logy  t r a n s f e r  wf th  
s o u r c e  d i r e c t i o n ,  we shou ld  r e c o g n i z e  a d i s t i n c t i o n  
between technology t r a n s f e r  t h a t  i s  u n r e l a t e d  t o  
f u l f i l m e n t  of e s t a b l i s h m e n t  m i s s i o n s ,  and technol-
ogy t r a n s f e r  under taken  t o  f u l f i l  e s t a b l i s h m e n t  
m i s s i o n s  i n  some way. It h a s  been r e p e a t e d l y  em-
phasized i n  t h i s  r e p o r t  t h a t  %he r e s p o n s i b i l i t i e s  
of  R & D e s t a b l i s h m e n t s  towards  manufac tu r ing  a r e  
f a r  fewer than  is  commonly supposed.  A v e r y  l a r g e  
number of e s t a b l i s h m e n t s  have no concern  w i t h  t h e  
w e l f a r e  of manufac tu r ing ,  and t h e r e  i s  l i t % l e  i n  
t h e i r  work that i s  of i n t e r e s t  t o  manufac tu r ing  o r  
llkkely t o  produce b e n e f i t s  f o r  i t .  But, a t  t h e  same 
t i m e ,  rare indeed i s  t h e  es tab l i shment .  o r  l abora -
t o r y  t h a t  d o e s  n o t  o c c a s i o n a l l y  g e n e r a t e  an  i d e a ,  
a t echn ique  o r  d e v i c e  of i n t e r e s t  t o  manufac tu r ing .  
When such a  c i r c u m s t a n c e  arises we may have e i t h e r  

t r a n s f e r  r e l a t e d  t o  e s t a b l i s h m e n t  miss ion .  

The f i r s t  c a s e  i n v o l v e s  a n  e f f o r t  t o  e f f e c t  
t echno logy  t r a n s f e r  t o  manufac tu r ing  when it is  n o t  
t h e  r o l e  of t h e  e s t a b l i s h m e n t  t o  do so  o r  when no 
b e n e f i t  w 2 l l  a c c r u e  t o  t h e  l a b o r a t o r y  b y  d o i n g  so .  
T h i s  t y p e  of p h i l a n t h r o p i c a l l y  m o t i v a t e d  t echno logy  
t r a n s f e r  is  s p o r a d i c ,  b u t  i t  does  e x i s t  and i t  
shou ld  be  noted.  

Rather  t h a n  s e e k  o u t  a f i r m  on i t s  o m  f n i t i a -
t i v e ,  a l a b o r a t o r y  may p a s s  on a  new d e v i c e ,  in-
s t r u m e n t ,  e t c ,  t o  Canadian Pa t e n t s  and Development 
Limited.  T h i s  i s  an  a l t e r n a t i v e  which i s  f r e q u e n t l y  
employed, and one h i c h  h a s  r e s u l t e d  i n  t h e  t r a n s -
f e r  of t echno logy  t o  manufac tu r ing  , I n i t i a l l y  CPDE, 
which i s  a wholly- owned s u b s i d i a r y  of  MC, was 
i n t e n d e d  t o  h a n d l e  " t h e i r  a s s e s s i n g ,  p a t e n t i n g ,  
development,  promot ion,  l i c s g s i n g  and r e l a t e d  
a s p e c t s  of  MRC' s i n v e n t i o n s " ,  T h i s  mandate h a s  
s i n c e  broadened,  and CPDE now s e r v e s  a l l  Canadian 
government depar tments  and a g e n c i e s  i n  tI15~hand l i n g  
of i n v e n t i o n s  made by t h e  p u b l i c  s e r v i c e .  
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Most of t he  i n v e n t i o n s  b rough t  t o  CPDL have 
a r i s e n  a s  s o l u t f s n s  t o  problems encoun te red  h 
c a r r y i n g  ou t  b a s i c  and a p p l i e d  s c i e n t i f i c  r e s e a r c h ,  

Host  of them r e q u i r e  a g r e a t  d e a l  of development 
b e f o r e  they  a r e  r e a d y  f o r  commercial p r o d u e t i o n  o r  
use .  "About 40% of t h e  i n v e n t i o n s  a r e  b n s t r m e n t s  
o r  methods f o r  measur ing,  a n a l y s i n g ,  t e s t i n g ,  e t c . ,  
i , e . ,  t h e y  a r e  new f t s o l s f  which t h e  r e s e a r c h e r  
inven ted  33n o r d e r  t o  accompl ish  h i s  r e s e a r c h  
p r o j  e c t  ." These t o o l s !  u s u a l l y  comprise  h i g h  
t echno logy  and t h e i r  marke t  normal ly  c o n s i s t s  of 
o t h e r  r e s e a r c h e r s  o r  d e v e l o p e r s .  The m a j o r i t y  of 
t h e  i n v e n t i o n s  a r i s e  n o t  a s  s p i n - o f f s  b u t  a s  unique 
s o l u t i o n s  t o  t h e  problems t h e  r e s e a r c h  p r o j e c t s  set 
o u t  t o  s o l v e .  The d i s t r i b u t i o n  of i n v e n t i o n s  among 
chemica l ,  b i o l o g i c a l  , m e t a l  l u r g f c a l  , mechan ica l  and 
e l e c t r i c a l  f i e l d s  i s  f a i r l y  even.  

That  t h e  n a t u r e  of most of  t h e  t echno logy  
handled by CPDL i s  i n c i d e n t a l s  i s  q u i t e  c l e a r .  The 
m i s s i o n s  of  %he l a b o r a t o r i e s  producing t n v e n t i o n s  
a r e  q u i t e  u n r e l a t e d  t o  manuf a c t u r  i n g  i n d u s t r y ,  and 
no concern  with comwercfal p o s s i b i l i t i e s  f o r

3brnanu-f a c t u r i n g  was i n  t h e  minds of t h e  i n v e n t o r s .  

Many o f  t h e  i n v e n t i o n s  s e n %  t o  CPDL a r e  pa%-
e n t e d ,  and a t t e m p t s  a r e  made t o  f f n d  l i c e n s e e s  who 
w % l l  deve lop  and commercia l ly  produce t h e  inven-
t i o n .  I f  a  f i r m  is  found,  i n t e r a c t i o n  between t h e  
l a b o r a t o r y  producing t h e  i n v e n t i o n  and t h e  f i r m  
t r y i n g  t o  deve lop  i t  may p rove  t o  be  v e r y  u s e f u l ,  
and i n  some c a s e s  e s s e n t i a l ,  CPnL emerges a s  an 
i m p o r t a n t  i n t e r m e d i a r y  i n  t h e  t r a n s f e r  s f  t echno l -
ogy from R & D e s t a b l i s h m e n t s  t o  manufac tu r ing  
i n d u s t r y ,  

The o t h e r  type  of i n c f d e n t a l  t echno logy  t r a n s -  
f e r  is  d i f f e r e n t  i n  t h a t  i t  i s  r e l a t e d  t o  e s t a b -

-Bdshment m i s s i o n s  and can  be u s e f u l  o r  e s s e n t i a l  i n  
allow in^ t h e  e s t a b l i s h m e n t  t o  c a r r y  o u t  Its work. 
Although many e s t a b l i s h m e n t s  have no m i s s i o n  re-
Bated t o  manufac tu r ing  needs ,  and p e r f o s n  work 
which on t h e  whole i s  of l i t t l e  i n t e r e s t  t o  manu-
f a c t u r i n g  i n  terms of  commercial  p o s s f b i l i t i e s  st 
o p p o r t u n i t i e s  f o r  c o s t  s a v i n g ,  e t c , ,  t h e y  do oc-
c a s t o n a l l y  o b t a i n  advan tages  i n  i n t e r a c % i n g  %s$ t h  
rnanufacturbng . Such i n t e r a c t i o n s  may l e a d  t o ,  o r  
n e c e s s i t a t e  t h e  t r a n s f e r  of t echno logy  t o  
manufac tu r ing .  



I n  many e s t a b l i s h m e n t s  t h e  need f o r  i n t e r -
a c t i o n s  w i t h  manufac tu r ing  a r i s e s  i n  r e l a t i o n  t o  
t h e  development and p r o d u c t i o n  of equipment re-
q u i r e d  f o r  b a s i c  o r  appf i e d  s c i e n t i f i c  r e s e a r c h .  
For example, a t  t h e  Bedford I n s t i t u t e  of Ocean-
ography, t h e  o n l y  d i r e c t  i n t e r a c t i o n  w i t h  manu-
f a c t u r i n g  r e l a t e s  t o  equipment r e q u i r e d  f o r  i t s  
r e s e a r c h  i n  oceanography . Inc  i d e n t a l  t echno logy  
t r a n s f e r  a p p e a r s  t o  work i n  t h e  f o l l o w i n g  manner. 
In response  t o  r e q u e s t s  from t h e i r  s c i e n t i s t s ,  t h e  
t echno logy  s e r v i c e s  o r  me t ro logy  d i v i s i o n s  work o u t  
d e s i g n s  and spec  i f  i c a t i o n s  f o r  equipment which 
meets t h e  s p e c i f i e d  needs.  They g i v e  t h e s e  t o  a 
company and a s k  i f  i t  i s  i n t e r e s t e d  i n  t h e  develop- 
ment and p roduc t ion .  I f  t h e y  b e l i e v e  t h e r e  i s  a  
market  f o r  a d e v i c e  beyond t h e  immediate needs  of 
t h e  R & D e s t a b l i s h m e n t  t h e y  w i l l  t r y  t o  avoid  
paying t h e  development c o s t s .  I f  o n  t h e  o t h e r  hand 
i t  is  a once-and-for-al l  j o b ,  s o l e l y  of  v a l u e  t o  
t h e  l a b o r a t o r y ,  t h e y  w i l l  pay t h e  company t h e  dev-
elopment c o s t s .  I n  e v e r y  c a s e  we have examined of 
t h i s  type  of t echno logy  t r a n s f e r  t h e r e  a p p e a r s  t o  
have been c o n s i d e r a b l e  c o o p e r a t i o n  between t h e  
l a b o r a t o r y  and t h e  company. The l a b o r a t o r y  d o e s  
e v a l u a t i o n s  and t e s t i n g ,  and s e n d s  peop le  t o  h e l p  
t h e  f i r m  wf th  i t s  pzoblems, 

T h i s  type  of i n c i d e n t a l  t echno logy  t r a n s f e r  
r e s u l t s  from an  i n i t i a t i v e  based on need shorn  by 
a n  e s t a b l i s h m e n t  and from t h e  i n t e r e s t  man i fes ted  
by manufac tu r ing  f i r m s .  Sometimes, however, t h e  
i n i t i a t i v e  is t a k e n  by b u s f n e s s ;  government 
r e s e a r c h  e s t a b l i s h m e n t s  r e c e i v e  s p o r a d i c  v i s i t s  
from r e p r e s e n t a t i v e s  of  i n d u s t r y  f o r  t h e  purpose s f  
a s c e r t a i n i n g  whether o r  no t  t h e y  have i d e a s  o r  
i n v e n t i o n s  which may b e  of economic v a l u e  t o  
manufac tu r ing .  Such v i s i t s  can  b e  t h e  s t a r t i n g  
p o i n t  f o r  t h e  i n c i d e n t a l  t r a n s f e r  of  technology.  

E a r l i e r  i n  t h i s  c h a p t e r ,  we noted t h a t  wf th  
t h e  e x c e p t i o n  s f  NRC no government R & D complex 
h a s  a  mandate t o  a t t e n d  t o  t h e  w e l f a r e  of manu-
f a c t u r i n g  i n d u s t r y ,  and c e r t a i n l y  none has a 
mandate t o  deve lop  and t r a n s f e r  t echno logy  ap-
p r o p r i a t e  t o  manufac tu r ing  i n t e r e s t s .  On t h e  o t h e r  
hand,  we have observed t h a t  t h e  R & Id e s t a b l i s h -
ments  o f  some depar tments  and a g e n c i e s  must i n t e r -
a c t  w i t h  manufacturlbng i n d u s t r y ,  f r e q u e n t l y  Bf n o t  
c o n t i n u a l l y ,  a s  an  i n t e r m e d i a t e  s t e p  i n  t h e  c m p l e -  



t i o n  of  t h e i r  m i s s f o n s ,  and t h e r e f o r e  i n  f u l f i l m e n t  
of  t h e f r  f u n c t i o n s .  Hence a d i s t i n c t i o n  must b e  
d r a m  between i n c i d e n t a l  t echno logy  t r a n s f e r  
i n v o l v i n g  s m a l l  d i s c r e t e  p i e c e s  of t echno logy  and 
f n o n - i n c i d e n t a l !  t r a n s f e r  which r e l a t e s  t o  l a r g e  
and complex bund les  s f  t echno logy ,  o f t e n  composed 
s f  a  v a r i e t y  of  t echno log icaP  e lements ,  and which 
i s  o f  c e n t r a l  and continufang importance  t o  t h e  
mf s s i o n s  of  some e s t a b l i s h m e n t s .  

AECE probab ly  p r o v i d e s  t h e  b e s t  example of an  
e s t a b  l i s h m e n t  which rel ies h e a v i  l y  on t echno logy  
t r a n s f e r  i n  o r d e r  t o  f u l f i l  i t s  m i s s i o n .  I ts  
i n t e r a c t i o n s  w i t h  manufac tu r ing  have been d e s c r i b e d  
i n  some d e t a i l  by one  o f  i t s  s e n i o j 7  p r o f e s s i o n a l s  
annd we draw h e a v i l y  o n  t h f s  paper  . 

There  a r e  t h r e e  major  ways i n  which AECL 
i n t e r a c t s  w i t h  i n d u s t r y  and t echno logy  t r a n s f e r  
t e n d s  t o  b e  an  e lement  i n  a l l  t h r e e .  The f i r s t  type  
of i n t e r a c t i o n  i n v o l v e s  t h e  purchase  of equipment 
by AECEis l a b o r a t o r i e s  f o r  t h e i r  own R d D program, 
The l a b o r a t o r i e s  r e q u i r e  a v a s t  a r r a y  and q u a n t i t y  
of equipment.  Sowe of i t  can  b e  bought o f f  the 
s h e l f ,  b u t  much of  i t  requf  res r e s e a r c h  and devel-
opment b e f o r e  t h e  f i n a l  d e t a i l e d  d e s i g n  can  b e  
completed,  and t h i s  i n  t u r n  n e c e s s i t a t e s  coopera-
t i o n  and exchange of i n f o m a t t o n  and how-how 
between t h e  l a b o r a t o r f e s  and t h e  f i r m s  p r o v i d t n g  
t h e  equipment.  The i n d u s t r i a l  f i r m  may u l t i m a t e l y  
b e n e f i t  from t h e  a c q u i s i t i o n  of a new t e c h n o l o g i c a l  
c a p a b i l i t y  o r  a new p r o d u c t  of i n t e r e s t  t o  
consumers o t h e r  than  AECL. 

"khe second type  of i n t e r a c t i o n  concerns  
r e s e a r c h  and development c o n t r a c t s  w i t h  i n d u s t r y .  
These have been employed by AECL f o r  o v e r  f i f t e e n  
y e a r s  and cover  f i e l d s  such a s  f u e l ,  h e a t  t r a n s f e r ,  
f l u i d  f low,  mechan ica l  c m p o n e n t s ,  m a t e r i a l s ,  
chemical  p r o c e s s  development ,  i n s t r u m e n t a t i o n  and 
e n g i n e e r i n g  d e s i g n ,  The b e s t  example of  t h i s  type  
of i n t e r a c t i o n  i s  provided by AECLis c o o p e r a t i v e  
program w i t h  i n d u s t r y  fox t h e  development of 
n u c l e a r  f u e l .  I ts r e s u l t  h a s  been t h e  emergence of 
two Canadian n u c l e a r  f u e l  m a n u f a c t u r e r s  c a p a b l e  of 
s u p p l y i n g  h i g h  q u a l i t y  f u e l  a t  a low p r i c e .  "Addi-
t i o n a l  c o o p e r a t i o n  was o b t a i n e d  by hav ing  b o t h  
companies make t h e  e x p e r i m e n t a l  f u e l  r e q u i r e d  f o r  
AEL" o m  program, and by b o t h  companies a t t a c h i n g  
s t a f f  t o  p a r t i c i p a t e  i n  t h e  program." The i n t e r -



a c t i o n  was l o n g  and invo lved ,  and p r o v i d e s  a n  ex-
c e l l e n t  c a s e  s t u d y  of  t h e  d i f f i c u l t i e s  and impedi-
ments t o  t h e  c r e a t i o n  of a new p r o d u c t  l i n e  from 
t h e  c o n c e p t u a l  s t a g e  t o  commercial v i a b i l i t y .  Some 
c o n t r a c t s ,  by  c o n t r a s t ,  have t h e  purpose  n o t  of 
c r e a t i n g  new p r o d u c t s  b u t  of  c r e a t i n g  w i t h i n  a 
company a  team of e x p e r t s  which can  thew b e  used by 
AECL i n  a c o n s u l t a t i v e  c a p a c i t y .  

AECkI s development c o n t r a c t s  have tended t o  
r e l a t e  t o  t h e  o b j e c t i v e  of improved o p e r a t i o n  and 
e a s i e r  ma in tenance  of n u c l e a r  p l a n t s .  " In  choosing 
t h e  company, p r e f e r e n c e  i s  g i v e n  t o  t h o s e  t h a t  a r e  
d l l i n g  t o  a p p l y  t h e  r e s u l t s  of t h e i r  work i n  t h e  
f i e l d  by o f f e r i n g  a c o n t r a c t  s e r v i c e  t o  t h e  power 
s t a t i o n  owner ." 

A  l o t  of  t echno logy  t r a n s f e r  h a s  invo lved  
i n s t r u m e n t a t i o n .  n o m  t i m e  t o  t i m e  AECL r e q u i r e s  
a s s i s t a n c e  from i n d u s t r y  t o  c r e a t e  a r e l i a b l e  f i e l d  
i n s t r u m e n t  from a  l abora to ry -deve loped  i n s t r u m e n t .  

"The deve lop ing  l a b o r a t o r y  i s  o f t e n  t o o  f a r  
removed from t h e  o p e r a t i n g  o r g a n i z a t i o n  t h a t  
w i l l  e v e n t u a l l y  u s e  t h e  i n s t r u m e n t .  The 
s c i e n t i s t  d o i n g  t h e  development o f t e n  d o e s  n o t  
r e a l i z e  t h a t  t h e  t e c h n i c a l  s t a f f  i n  t h e  f i e l d  
may b e  of a lower q u a l i t y  t h a n  t h a t  i n  t h e  
l a b o r a t o r y  and t h a t  t h e r e  a r e  many changes  i n  
t h e  p l a n t  environment i n  which t h e  i n s t r u m e n t  
h a s  t o  o p e r a t e  which canno t  b e  reproduced i n  
t h e  l a b o r a t o r y .  T h e r e f o r e  i t  i s  n o t  uncommon 
t o  e x p e r i e n c e  d i f  f i c u l t i e s  when an i n s t r u m e n t  * 
goes  d i r e c t l y  from t h e  l a b o r a t o r y  t o  t h e  
f i e l d .  h i n d u s t r i a l  c o n t r a c t  t o  e n g i n e e r  t h e  
i n s t r m e n t  i n t o  something which w i l l  be 
accep ted  i n  t h e  f i e l d  is  g e n e r a l l y  r equdred .  
Such c o n t r a c t s  have t h e  added advan tage  t h a t  
t h e  indust r i a l  s m p a n y  manuf a s  %ur  i n g  t h e  
i n s t r u m e n t  can o f f e r  a main tenance  s e r v i c e  i n  
t h e  f i e l d . . . .  

The development s f  d e t e c t o r s  f o r  t h e  measure-
ment of n e u t r o n  f l u x  i n  r e a c t o r  c o r e s  i s  a 
good example of a n  AECL i n v e n t i o n  and develop- 
ment t r a n s f e r r e d  t o  i n d u s t r y .  To t r a n s f e r  t h e  
t echno logy  %he manufac tu r ing  company a t t a c h e d  
s t a f f  t o  the Chalk River  Nuclear  Labora to ry  
(CRNk) and d i d  p roduc t  development under 
c o n t r a c t  t o  CRNL. During t h i s  work problems 
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a r o s e  which n e c e s s i t a t e d  t h e  use  of  d i s c i -
p l a n e s  t h a t  were a v a i l a b l e  w t t h i n  CRNL b u t  
which were u n a v a i l a b l e  w3 t h i n  t h e  i n d u s t r i a l  
company. Within  a few y e a r s  a m a l l  new 
Canadian company was e s t a b l i s h e d  h i c h  h a s  
a l s o  been abh j8 to  compete s u c c e s s f u l l y  i n  t h e  
U e S a  

A t h i r d  type  of i n t e r a c t a o n  w i t h  manufac tu r ing  
i n d u s t r y  i s  t o  have i n d u s t r i a l  s t a f f  a t t a c h e d  t o  
AECL H a b o r a t o r i e s .  The purpose  of  such a t t a c h m e n t s  
i s  t o  e n a b l e  t h e  i n d u s t r i a l  company t o  b u i l d  up i t s  
t e c h n o l o g i c a l  e x p e r t i s e  f n  a s p e c i f i c  f i e l d .  S t a f f  
a r e  a t t a c h e d  f o r  one o r  two y e a r s  and a r e  technf-
s a l l y  a p a r t  of AECEB s work f o r c e .  The number of 
such  s t a f f  v a r i e s  c o n s i d e r a b l y  from year  t o  yea r  
b u t  g e n e r a l l y  i s  about  25. 

The g r e a t e s t  impediment t o  t h e  t r a n s f e r  of tech-
nology from government R & D e s t a b l i s h m e n t s  t o  
manufac tu r ing  i n d u s t r y  comes from t h e  r o l e s  and 
f u n c t i o n s  of  t h e  R & D e s t a b l i s h m e n t s  themselves .  
A s  long  a s  most R & D e s t a b l i s h m e n t s  l a c k  t h e  man-
d a t e  t o  work i n  d i r e c t  s u p p o r t  s f  manufac tu r ing ,  
t echno logy  t r a n s f e r  from one t o  t h e  o t h e r  w i l l  re-
main a s  i t  fs now: t a n g e n t i a l ,  i n s t e a d  of c e n t r a l ,  
t o  t h e  work o f  t h e  R & D e s t a b l i s h m e n t s ;  relatively 
l i m i t e d  i n  o c c u r r e n c e ;  and conf ron ted  by many 
d i f f i c u l t i e s .  
o t h e r  i m ~ e d i m e n t st o  t h e  t r a n s f e r  s f  t echno lonv  t o  

There  d o e s  e x i s t  a p o t e n t i a l  f o r  t h e  t r a n s f e r  
of t echno logy  t o  rnawufactur ing  , however. Most of 
t h e  rest of t h i s  c h a p t e r  is concerned w i t h  t h e  
impediments t o  t h e  e x p P o i t a t i s n  of t h i s  t r a n s f e r  
p o t e n t i a l  and is n o t  concerned f u r t h e r  w i t h  ex-
p l a i n i n g  why t h e  o v e r a l l  p o t e n t i a l  i s  low i n  t h e  
f i r s t  p l a c e .  The wfluence of r o l e s  and f u n c t i o n s  
i s  a l l  pervading.  
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We can t h i n k  o f  i n d u s t r y  a s  c o n s t a n t l y  g e n e r a t t n g  a 
demand f o r  new techno logy ,  ma in ly  r e l a t i n g  t o  pro-
d u c t s  and p r o c e s s e s ,  and government R & D e s t a b -



l i s h m e n t s  c r e a t i n g  a supp ly  of new technology.  Mow-
e v e r ,  i n d u s t r y  and government a r e  g e n e r a l l y  working 
towards q u i t e  d i f f e r e n t  o b j e c t i v e s ;  each  r e q u i r e s  
technology f o r  i t s  o m  p a r t i c u l a r  and d i f f e r e n t  
purposes ,  The r e s u l t  i s  a  d i s c o r d a n c e  between t h e  
supp ly  provided by government and t h e  demand gener- 
a t e d  by i n d u s t r y -  Such a  d i s c o r d a n c e  h a s  t o  be  
expected and is  bound t o  p e r s i s t  i f  government 
e s t a b l i s h m e n t s  a r e  n o t  d i r e c t e d  t o  c r e a t e  a supply  
t o  meet i n d u s t r i a l  demand, P t  is  a x i o m a t i c  t h a t  t h e  
f i n d i n g  of a commercia% a p p l i c a t i o n  f o r  a technol-

a p p l i c a t i o n  i n  mind i s  h i g h l y  f o r t u i t o u s .  

When an e s t a b l i s h m e n t  seeks  t o  f i n d  a wider 
a p p l i c a t i o n  f o r  know-how o r  technology c r e a t e d  t o  
meet i t s  sm purposes ,  t h e r e b y  promoting t h e  
t r a n s f e r  of technology,  i t  i s  a s k i n g  i n d u s t r y  t o  
behave i n  a way t h a t  r u n s  c o u n t e r  t o  t h e  normal 
p a t t e r n - l b n u f a c t u r i n g  t e n d s ,  a s  does  government, 
t o  move from t h e  p e r c e p t i o n  of a need ( e m g o ,  lower 
p roduc t ion  c o s t s  o r  new produc t s )  t o  t h e  develop-
ment of technology o r  know-how t o  meet t h e  needo 
The t r a n s f e r  of technology from government t o  p r i -
v a t e  i n d u s t r y  i m p l i e s  a r e v e r s a l  of t h i s  p a t t e r n  of 
behaviour  , Firms a r e  p r e s e n t e d  w i t h  a l a b s r a t s r y -
developed t e c h n o l o g i c a l  s o l u t i o n  f o r  a problem 
which they may never  have c o n s i d e r e d ,  and asked i f  
they  a r e  i n t e r e s t e d  i n  f i n d i n g  a commercial a p p l i -
c a t i o n ,  I n  o t h e r  words they  a r e  asked i f  they  a r e  
i n t e r e s t e d  i n  f i t t i n g  a need t o  a p a r t i a l l y  devel-
oped technology ( F i g u r e  % V a l ) ,  There  a r e  of 
course  e x c e p t i o n s  t o  t h i s  and they  w i l l  be 
cons idered  i n  some d e t a i l  l a t e r  i n  t h i s  c h a p t e r -
B r i e f l y ,  t h e  most impor tan t  e x c e p t i o n  i s  when t h e  
government e s t a b l i s h m e n t  i t s e l f  d e f i n e s  t h e  weed, 
and fo l lows  t h e  sequence o u t l i n e d  above- I n d u s t r y  
i s  e n l i s t e d  i n  h e l p i n g  t h e  e s t a b l i s h m e n t  meet t h e  
need and t h i s  i s  on ly  p o s s i b l e  i f  technology t r a n s -
f e r  t o  i n d u s t r y  o c c u r s  ( F i g u r e  PV-2) - However, 
F i g u r e  I V . 1  d e s c r i b e s  t h e  more normal c a s e ,  
S o l u t i o n s  a r e  d e f i n e d  and a p p l i e d  us ing  t h e  i n t e r n -  
a l  r e s o u r c e s  s f  t h e  e s t a b l i s h m e n t .  It i s  on ly  
a f t e r w a r d s  t h a t  i n d u s t r y  i s  presen ted  wi th  t h e  
t e c h n o l o g i c a l  s o l u t i o n  a s  developed by t h e  
e s t a b l i s h m e n t  and asked t o  c o n s i d e r  i t s  p o s s i b l e  
commercial a p p l i c a t i o n ,  

O f f e r i n g  t e c h n o l o g i c a l  s o l u t i o n s  t o  i n d u s t r y  
( a s  i n  F i g u r e  PV-1) i s  r a t h e r  l i k e  r e v e r s i n g  t h e  
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normal shopping p a t  t e r n  ,of  t h e  consumer. Consider  
t h e  woman who d e c i d e s  s h e  needs  a new d r e s s .  I n  
s e l e c t i n g  i t  she  c o n s i d e r s  t h e  f u n c t i o n s  f o r  which 
i t  is r e q u i r e d ,  h e r  budge t ,  h e r  s i z e ,  t h e  n a t u r e  of 
h e r  a c c e s s o r i e s ,  h e r  b e s t  c o l o u r s ,  and so  on. I f  
however a woman r e c e i v e d  a d r e s s  a t  r a n d m  through 
t h e  m a i l ,  i t  f s h i g h l y  u n l i k e l y  t h a t  s h e  would b e  
i n  need of a new d r e s s  a t  t h a t  p a r t i c u l a r  t i m e ,  and 
even i f  she  were,  i t  is h i g h l y  u n 1 i k e . l ~  t h a t  t h e  
d r e s s  would be  of s u i t a b l e  c o s t ,  s i z e ,  c o l o u r ,  e t c .  
Of c o u r s e ,  c l o t h i n g  f i r m s  o r  r e t a i l  s t o r e s  do n o t  
send d r e s s e s  t o  women th rough  t h e  m a i l ,  b u t  t h e y  d o  
a d v e r t i s e  and send o u t  c a t a l o g u e s  i n  t h e  hope t h a t  
t h e  goods t h e y  a r e  o f f e r i n g  w i l l  meet t h e  needs  of 
a t  least some of t h e i r  r e a d e r s .  'This la t ter  s i t u a -
t i o n  is more analogous  t o  an  e s t a b l i s h m e n t  t r y i n g  
t o  f i n d  a commercial use  f o r  a s o l u t i o n  t o  an  
es tab l i shment -pe rce ived  problem t h a n  i s  t h e  f i r s t  
s i t u a t i o n ,  w i t h  i t s  t o t a l  randomness. 

Most e s t a b l i s h m e n t s  have a f a i r  i d e a  of which 
f i r m s  a r e  p o t e n t i a l  r e e i p f  e n t s  of  any p a r t i c u l a r  
p i e c e  of t echno logy ,  and a r e  w e l l  aware of t h e  
f u t i l i t y  o f  approaching f i r m s  a t  random. A s e l e c t -
i v e  approach t o  t h e  p o s s i b l e  r e c i p i e n t s  of  a  new 
p i e c e  of  t echno logy  h e l p s  r e d u c e  t h e  random. e lement  
i n  t h i s  type  of a t t empted  t echno logy  t r a n s f e r  b u t  
d o e s  n o t  e l i m i n a t e  i t .  an R & D e s t a b l i s h m e n t  
approaches  t h e  v e r y  s m a l l  number of f i r m s  t h a t  may 
b e  i n t e r e s t e d  i n  a p a r t i c u l a r  p i e c e  of t echno logy ,  
i t  f a c e s  fo rmidab le  o b s t a c l e s  i f  t h e  t r a n s f e r  i s  t o  
b e  e f f e c t e d .  Some of t h e s e  o b s t a c l e s  a r e  l o c a t e d  
w t t h i n  t h e  e s t a b l i s h m e n t  t t s e l f ,  b u t  f o r  t h e  moment 
t h e s e  w f l l  be ignored ,  and a t t e n t i o n  c o n c e n t r a t e d  
on t h e  p o t e n t i a l  o b s t a c l e s  on t h e  i n d u s t r i a l  s i d e .  
There  a r e  many r e a s o n s  why p o t e n t i a l  r e c f p f e n t s  
w f l l  no t  even c o n s f d e r  t h e  development s f  a new 
produc t .  Firm A may j u s t  have completed an expan-
s i o n  program. Firm Ble d i r e c t o r  may b e  i n  t h e  
p r o c e s s  of r e c o v e r i n g  from h i s  l a s t  nervous  break-
down which was r e l a t e d  t o  an  u n s u c c e s s f u l  product  
i n n o v a t i o n .  Firm C may b e  c o n t e n t  t o  rest on  i t s  
l a u r e l s .  Firm B may b e  e x p e r i e n c f n g  f i n a n c i a l  d i f -
f i c u l t i e s .  Firm E may have a l r e a d y  committed a l l  
i t s  a v a i l a b l e  r e s o u r c e s  t o  t h e  development of an  
i n n o v a t i o n  of i t s  own. The r e a d e r  can  no doubt  en-
v i s a g e  o t h e r  r e a s o n s  why a p a r t i c u l a r  f i r m  may show 
no i n t e r e s t  i n  t h e  p r o f f e r e d  p i e c e  of technology.  



Normally, o n l y  o n e  o r  two f i r m s  w t l %  ever  
s e r d o u s l y  c o n s i d e r  a d o p t i n g  t h e  t echno logy  w i t h  a  
v iew t o  commercial p r o d u c t i o n  and sales. Even t h i s  
d o e s  n o t  i n e v i t a b l y  l e a d  t o  a d e c i s i o n  t o  a t t empt  a  
t echno logy  t r a n s f e r ,  Before  committing i t s e l f  a 
f i r m  h a s  t o  t a k e  many f a c t o r s  i n t o  c o n s i d e r a t i o n ,  
f o r  example, t h e  e s t i m a t e d  s i z e  of t h e  market  f o r  
t h e  i n n o v a t i o n ;  does  t h e  e s t i m a t e d  volume of s a l e s  
j u s t i f y  t h e  e s t i m a t e d  r e s e a r c h  and development 
c o s t s ?  I r o n i c a l l y ,  f t a p p e a r s  t h a t  government in-
v e n t i o n s  f r e q u e n t l y  o f f e r  sales p r o s p e c t s  f a r  t o o  
s m a l l  f o r  l a r g e  f i r m s ,  and r e q u i r e  p r o d u c t i o n  
l e v e l s  t o o  l a r g e  f o r  small f i r m s ,  Would i n t e r n a -
t i o n a l  s a l e s  b e  r e q u i r e d  t o  make adequa te  p r o f i t  
l e v e l s ?  Smal l  Canadian f i r m s  wi thou t  a wide s a l e s  
network o f t e n  h e s i t a t e  t o  e n t e r  - in te rna t iona l  
marke t s ,  What i s  t h e  t e c h n i c a l  complexi ty  of t h e  
inven tdon  o r  p rocess?  What is  t h e  a n t i c i p a t e d  
development t ime? F J i l l  i t  r e q u i r e  d i v e r s i o n  of 
s c a r c e  r e s o u r c e s ?  W i l l  i t  r e q u i r e  manpower and 
c a p i t a l  expansion? What i s  t h e  a v a i l a b i l i t y  of 
v e n t u r e  c a p i t a l ?  Another ,  quf t e  s e p a r a t e ,  f a c t o r  
is  t h e  e x t e n t  s f  a s s i s t a n c e  and c o o p e r a t i o n  which 
t h e  s o u r c e  of t h e  t echno logy ,  namely t h e  government 
W & D e s t a b l i s h m e n t  i s  prepared t o  o f f e r  t h e  f i rm.  
Sometimes t h e  e s t a b l i s h m e n t  i s  prepared  t o  do no 
more t h a n  hand over  g l a n s  and s p e c i f i e a t t s n s ,  M-
t e r n a t i v e l y ,  i t  may o f f e r  t o  cover  t h e  development 
c o s t s  and t o  p r o v i d e  t h e  s e r v i c e s  of some of i t s  
o m  s c i e n t i s t s  and e n g i n e e r s .  It may b e  w i l l i n g ,  
indeed anx ious ,  t o  purchase  and use  t h e  f b n i s h e d  
p roduc t .  The r o l e  p layed by t h e  e s t a b l i s h m e n t  i s  
c r u c i a l l y  i m p o r t a n t  and we s h a l l  r e t u r n  t o  c o n s i d e r  
i t s  i n f  luence .  

Once a f i r m  h a s  dec ided  t o  f l n d  and develop a 
commercial a p p l i c a t i o n  f o r  an  i d e a  o r  p i e c e  of 
t echno logy  emanatbwg from a government R 6 D es tab-
l i s h m e n t ,  t h e r e  is  s t i l l  no a b s o l u t e  g u a r a n t e e  s f  
s u c c e s s f u l  t echno logy  t r a n s f e r .  me development 
work may r u n  i n t o  a l l  s o r t s  s f  u n f o r e s e e a b l e  d i f f i -  
c u l t i e s .  The f i r m i s  r e s o u r c e s  may become over-
s t r a i n e d .  D i f f i c u l t i e s  a r i s i n g  from w i t h i n  o r  out-
s i d e  t h e  f i r m  may n e v e r t k p l e s s  c a u s e  t h e  c u r t a i l -
ment of such a c t i v i t i e s .  

We have a l r e a d y  no ted  t h a t  t h e  r e c e p t i v i t y  of 
manufac tu r ing  is  by no means e n t i r e l y  dependent  on 
i ts  i n t e r n a l  e i r s u m s t a n c e s  o r  i t s  p e r c e p t i o n s  of 
r i s k ,  b u t  is  a l s o  dependent on t h e  a t t i t u d e ,  moti-
v a t i o n  and a s s i  s t a n c e  o f f e r e d  by t h e  e s t a b l i s h m e n t  



which i s  making t h e  technology a v a i l a b l e -  Technol-
ogy t r a n s f e r  is  a movement of knowledge a n d / o r  ex-
p e r t i s e  between two i n d i v i d u a l s ,  two o r g a n i z a t i o n s ,  
o r  two groups-  There i s  a s o u r c e  and t h e r e  is  a 
r e c e i v e r ,  The c i r c u m s t a n c e s  su r rounding  t h e  
sources s i n t e r e s t  i n  and m o t i v a t i o n  f o r  technology 
t r a n s f e r  a r e  a s  impor tan t  a s  t h e  c i rcumstances  
de te rmin ing  r e c e p t i v i t y  i n  manufactur ing.  

Ikny d i f f e r e n t  m o t i v a t i o n s  may u n d e r l i e  an 
e s t a b l i s h m e n t l s  u rge  t o  t r a n s f e r  technology.  These 
range  from p u b l i c - s p i r i t e d n e s s  a t  one extreme t o  
v i t a l  n e c e s s i t y  ( t o  complete i t s  program and the re -
by f u l f i l  i t s  f u n c t i o n s )  a t  t h e  o t h e r ,  Whichever 
m o t i v a t i o n  p r e v a i l s ,  t h e  i m p l i c a t i o n s  f o r  technol-
ogy t r a n s f e r  a r e  v e r y  impor tan t .  A s  a g e n e r a l  r u l e  
w e  may say  t h a t  t h e  g r e a t e r  an e s t a b l i s h n e n t l s  
d e s i r e  o r  need t o  e f f e c t  a t r a n s f e r ,  t h e  g r e a t e r  
t h e  l i k e l i h o o d  of t r a n s f e r  t a k i n g  p l a c e ,  A s t r o n g  
d e s i r e  t o  t r a n s f e r  is  u s u a l l y  a s s o c i a t e d  w i t h  t h e  
e n l i s t m e n t  of i n d u s t r y f s  a s s i s t a n c e  i n  meet ing t h e  
R & D e s t a b l i s h m e n t s  o m  needs ( s i t u a t i o n  por t rayed  
i n  F i g u r e  I V . 2 ) .  O r ,  t o  put  m a t t e r s  a n o t h e r  way, 

when t h e r e  i s  no p r e s s i n g  r e a s o n  f o r  an e s t a b l i s h -
ment t o  make a t r a n s f e r ,  t h e  more p a s s i v e  w i l l  be 
i t s  r o l e ,  t h e  l e s s  t h e  s o u r c e  d i r e c t i o n ,  and t h e  
g r e a t e r  becomes t h e  element of randomness i n  
technology t r a n s f e r ,  

When an e s t a b l i s h m e n t  h a s  no need t o  e f f e c t  
technology t r a n s f e r  t o  meet i t s  own program re-
qu i rements  i t  w i l l  normal ly  assume a r a t h e r  p a s s i v e  
s t a n c e  a s  f a r  a s  t echnology  t r a n s f e r  is  concerned.  
It may do no more than make i n d u s t r y  aware of cer-
t a i n  t e c h n o l o g i c a l  developments and l e a v e  i n d u s t r y  
t o  i n t e r p r e t  and use  t h e  i n f o r m a t i o n  i n  whatever 
way i t  s e e s  f i t ,  L a b o r a t o r i e s  r e l y i n g  s o l e l y  on t h e  
t r a n s m i s s i o n  of i n f o m a t i o n  a r e  l e a v i n g  t h e  l i k e l i -  
hood of technology t r a n s f e r  s t r o n g l y  dependent ,  a t  
l e a s t  i n  t h e  i n i t i a l  s t a g e s ,  on  t h e  f a c t o r s  a f f e c t -  
i n g  t h e  manufac tu re r s t  r e c e p t i v e n e s s .  When a  l abor -
a t o r y  i s  s p e c i f i c a l l y  o r i e n t e d  t o  t h e  problems of a 
p a r t i c u l a r  s e c t o r  o r  i n d u s t r y ,  e .go t h e  r e l a t i o n -
s h i p  of N K C i s  D i v i s i o n  of Bui ld ing  Research t o  t h e  
c o n s t r u c t i o n  i n d u s t r y ,  s imple  t r a n s m i s s i o n  can 
i n i t i a t e  a  l o t  of t echnology  t r a n s f e r ,  However, 
when a l a b o r a t o r y  i s  n o t  o r i e n t e d  t o  manufactur ing,  



a s  is  t h e  normal e a s e ,  t r a n s m i s s i o n  t o  rnanufact-
u r i n g  seldom l e a d s  t o  t echno logy  t r a n s f e r .  

Beyond %he s i m p l e  a c t  o f  t r a n s m i s s i o n  we Rave 
t h e  n o n - e s s e n t i a l ,  o r  p h i l a n t h r o p i c ,  a t t e m p t s  t o  
t r a n s f e r  technology.  W e  can  r e g a r d  t h i s  a s  technol-
ogy t r a n s f e r  w i t h  weak s o u r c e  d i r e c t i o n .  It a p p l i e s  
a lmos t  e n t i r e l y  t o  i n c i d e n t a l  t echno logy ,  I n  t h e  
t y p i c a l  example s f  t h i s ,  t h e  e s t a b l i s h m e n t  h a s  
no%hing t o  g a i n  bn f u r t h e r i n g  i t s  pzogram by invo l -  
v i n g  i t s e l f  i n  t r a n s f e r .  Funding f o r  development is 
n o t  provided.  A f i r m  may b e  o f f e r e d  p l a n s  and 
s p e c i f i c a t i o n s ,  b u t  L i t t le  o t h e r  a s s i s t a n c e  is 
g i v e n ,  The most common m o t i v a t i o n  f o r  t h i s  t y p e  of 
a t t empted  technology t r a n s f e r  i s  t h e  b e l i e f  o n  t h e  
p a r t  of one  o r  mare l a b o r a t o r y  p e r s o n n e l  t h a t  a 
d e v i c e  o r  an i d e a  developed t o  meet t h e i r  own 
purposes  h a s  some commercial p s s s i b i l  h t i e s .  Q u i t e  
o f t e n  i n d u s t r y  canno t  mus te r  t h e  same o p t h i s r n  
about  a l l e g e d  commercial p o s s i b i l i t i e s  and t h e  
l a b o r a t o r y  f a i l s  t o  f i n d  a r e c e p t i v e  manufac t u r  fng 
f i r m .  As a r e s u l t ,  t h e r e  i s  a commonly h e l d  v lew 
i n  t h e  e s t a b l i s h m e n t s  t h a t  CanadIan i n d u s t r y  h a s  
f a i l e d  i n  e x p l o i t i n g  an i n n o v a t i o n  which subse-
q u e n t l y  g r o v e s  Lo b e  h i g h l y  p r o f i t a b l e  and u s e f u l .  
It i s  w i t h  t h i s  n o n - e s s e n t i a l  i n c i d e n t a l  t echno logy  
t r a n s f e r  t k a t t h e  d i s c o r d a n c e  between t echno logy  
s u p p l y  from government and %eehnology demand i n  
i n d u s t r y  i s  most noticeable. From the i n d u s t r i a l  
p o i n t  of  v i e w  t h e  i n c i d e n t a l l y  developed t echno logy  
f lowing  from government e s t a b l i s h m e n t s  i s  n o t  eom-
m e r c i a l l y  o r i e n % e d  . S i n c e  t h e  e s t a b  l i s h e n t  motiva- 
t i o n  f o r  seek ing  t echno logy  t r a n s f e r  is  r e l a t i v e l y  
weak, c o m p a r a t i v e l y  l i t t l e  energy  i s  devoted t o  
t r a n s f e r  a c t i v i t y ,  a c i r c u m s t a n c e  which i n c r e a s e s  
t h e  importance  s f  random e lements .  Only b y  chance 
w i l l  a f i r m  p e r c e i v e  t h e  commercial  o p p o r t u n i t y  and 
b e  i n  a p o s i t i o n  t o  e x p l o i t  i t .  I n  g e n e r a l ,  t h e  
i n d u s t r i a l  f i r m  r e c e i v e s  l i t t h e  h e l p  and a s s i s t a n c e  
i f  i t  trIes t o  adopt  t h e  t echno logy ,  and t h e  e s t a b -  
l i shment  g a i n s  n e i t h e r  i n  p r e s t i g e  nor  i n  f u r t h e r -
a n c e  of i t s  program. i f  i t  d o e s  f i n d  a f i r m  i n t e r -
e s t e d  i n  commercial development,  

m e n  government e s t a b l i s h m e n t s  wish t echno logy  
t r a n s f e r  t o  o c c u r ,  o r  more i m p o r t a n t ,  when -t h e  
t r a n s f e r  h a s  t o  o c c u r ,  a l l  s t e p s  and measures  nec-
e s s a r y  t o  s u c c e s s  a r e  t aken .  T h i s  t y p e  of techwol-
ogy t r a n s f e r  o c c u r s  when t h e  a i d  of i n d u s t r y  i s  
n e c e s s a r y  ( o r  a t  l e a s t  r ega rded  a s  necessa ry )  t o  



permi t  t h e  e s t a b l i s h m e n t  t o  c a r r y  o u t  i t s  program. 
Because such t r a n s f e r s  a r e  r e l a t e d  t o  t h e  es tab-
l f s h m e n t i s  o m  needs ,  i .e . ,  t h e  f u r t h e r a n c e  of i t s  
program and t h e  program s f  i t s  depar tment ,  i t  i s  
p repared  t o  commit r e s o u r c e s  t o  e f f e c t  t h e  t r a n s -
f e r .  These c i r c u m s t a n c e s  g r e a t l y  improve t h e  
p o s s i b i l i t y  o f  s u c c e s s f u l  t echno logy  t r a n s f e r .  

I n  t h e  f i r s t  p l a c e ,  p o t e n t i a l  r i s k s  t o  t h e  
i n d u s t r i a l  f i r m s  are g r e a t l y  reduced and may a lmos t  
b e  e l i m i n a t e d .  Zero r i s k  i s  i m p o s s i b l e  s i n c e  even 
h e n  a f i r m  i s  t o t a l l y  g u a r a n t e e d  a g a i n s t  f i n a n c i a l  
l o s s  i t  i s  f o r e g o i n g  a l t e r n a t i v e  o p p o r t u n i t i e s  by 
i n v o l v i n g  i t s e l f  w i t h  a  g o v e r m e n t  e s t a b l i s h m e n t .  
\ h e n  t h e  t r a n s f e r  r e l a t e s  t o  a  p roduc t  o r  p r o c e s s  
which c a n  have a  use  o t h e r  than  t h e  one  f o r  which 
t h e  g o v e r m e n t  R & D e s t a b l i s h m e n t  r e q u i r e s  i t ,  t h e  
t o t a l  c o s t s  of  d e s i g n  development and p r o d u c t i o n  
a r e  l i k e l y  t o  b e  m e t  by  t h e  e s t a b l i s h m e n t .  T o t a l  
fund ing  by t h e  e s t a b l i s h m e n t  i s  u s u a l l y  t h e  r u l e  i n  
a p r o j e c t  devoid  of f u r t h e r  commercial p r o s p e c t s .  

I n  c a s e s  when t h e r e  i s  l i k e l y  t o  be a  con t inu-
i n g  demand f o r  t h e  t r a n s f e r r e d  p r o c e s s  o r  p roduc t ,  
e i t h e r  i n  t h e  g o v e r m e n t  on o u t s i d e ,  o r  b o t h ,  o n l y  
p a r t i a l  funding may b e  provided by t h e  government. 
A s  a g e n e r a l  r u l e  t h e  f i r m  which h a s  done develog-
ment work f o r  an e s t a b l i s h m e n t  o b t a i n s  t h e  l i c e n s e  
t o  manufac tu re  t h e  p roduc t  which i t  h a s  developed.  
The a n t i c i p a t f o n  of commercial p r o s p e c t s  f o r  a new 
produc t  o r  newly a c g u i r e d  s k i l l s ,  i s  o b v i o u s l y  
i m p o r t a n t  i n  i n £  luencfng  a firm1 s d e c i s i o n  t o  work 
o r  n o t  t o  work i n  c o o p e r a t i o n  w i t h  a g o v e r m e n t  R 6 
D e s t a b l i s h m e n t .  Development c o n t r a c t s  employed by 
DWB i n  t h e  p a s t  p robab ly  p r o v i d e  t h e  b e s t  examples 
of t h e  t r a n s f e r  p r o c e s s  e n a b l i n g  f i r m s  t o  produce 
new p r o d u c t s  f o r  which t h e r e  is  a s i z e a b l e  demand 
b o t h  i n  and out  of  gsvernment.  For example, B r i s t o l  
Aerospace coopera ted  w i t h  t h e  Defence Research 
Es tab l i shment  Valcar  t i e r  i n  t h e  d e s i g n  and develog- 
m e w t  of t h e  v a r i o u s  Black Bran t  r o c k e t s .  There  was 
a s i g n i f i c a n t  t r a n s f e r  of  technology.  B r i s t o l  
a c g u i r e d  t h e  manufac tu r ing  r i g h t s  and h a s  succeeded 
i n  s e l l i n g  hundreds  of Black Bran t  v e h i c l e s .  One 
shou ld  a l s o  n o t e  t h a t  because  of i t s  p a s t  cooper-
a t i o n  w i t h  DRB, B r i s t o l  is  now c a p a b l e  of under-
t a k i n g  i t s  own development work on  r o c k e t s .  

When an e s t a b l i s h m e n t  h a s  a p r e s s i n g  need t o  
employ i n d u s t r y  and t h u s  h a s  a s t r o n g  mot ivak ion  t o  





peop le  w%no p o s s e s s  knowledge w i t h  t h o s e  wishing t o  
a c q u i r e ,  a d a p t  and a p p l y  i t .  'This i s  acknowledged 
a s  f a r  more e f f e c t i v e  t h a n  o t h e r  f o m s  s f  inform-
a t i o n  exchange and i n t e r p e r s o n a l  communication. 

A g o d  example of  a n  W & D complex which made 
e x t e n s i v e  use  of  t h i s  mechanism was t h e  Defence 
Research Telecowma;micatio~n9 Es t a b l i s k m e n t  (DRTE) of 
t h e  Defence Research Board. I n  c o n s i d e r i n g  t h e  
development of t h e  s a t e l l i t e  " A l l o u e t t e  HZ"', DRB 
dec ided  t h e r e  was enough t e c h n o l o g i c a l  c a p a b i l f t y  
i n  Canada t o  produce a  m o s t l y  Canadian-made s a t e l -
l i t e .  The depar tment  embarked on a ma% o r  technology 
t r a n s f e r  program. The f i r s t  s t e p  was t o  b r i n g  75 
t o  80 e n g i n e e r s  from s e v e r a l  f i r m s  i n t o  DWTE t o  
work o n  t h e  development of t h e  s a t e l l i t e .  Working 
c l o s e l y  w l t h  DRTE p e r s o n n e l ,  t h e s e  e n g i n e e r s  dev-
eloped t h e  b a s i c  sys tems r e q u i r e m e n t s .  Components 
of  t h e  system were t h e n  c o n t r a c t e d  o u t  t o  v a r i o u s  
companies ( f o r  t h e  most. p a r t  t h o s e  from which t h e  
e n g i n e e r s  had been d r a m )  which had t h e  n e c e s s a r y  
c a p a b i l i t y .  These companies worked from t h e  draw-
i n g s  p repared  i n  t h e  e s t a b l i s h m e n t .  E v e n t u a l l y ,  a l l  
t h e  components were f i t t e d  i n t o  t h e  complete  s a t e l -  
l i t e .  

DRTF, t h e n  moved on t o  t h e  " I S I S  1'' S a t e l l i t e .  
By t h i s  t i m e  they  had a t  t h e i r  d i s p o s a l  a number of 
companies w t t h  a p p r o p r i a t e  e x p e r t i s e  and exper-
i e n c e .  'This t i m e ,  c o m p e t i t i v e  t e n d e r s  were sought  
and f i r m s  were s e l e c t e d .  The sys tems  d e s i g n  was 
done i n  DRTE, and t h e  manufac tu r ing  f i r m s  produced 
t h e  p r o t o t y p e s  and f i n a l  p roduc t s .  T h i s  invo lved  a 
l o t  of  i n t e r a c t i o n  between i n d u s t r y  and DRTE. I f  a 
company r a n  i n t o  d i f f i c u l t i e s ,  BRTE would send one 
of i t s  s t a f f  t o  spend a week o r  a month w i t h  t h e  
company t o  h e l p  i t  over  i t s  t r o u b l e s ,  T h i s  a p p l i e d  
even t o  companies i n  t h e  Uni ted  S t a t e s .  With t h e  
comple t ion  of "%S%S 1'' i n d u s t r y  had a c q u i r e d  a 
s o l i d  f o u n d a t i o n ,  s o  t h a t  i n  t h e  development of 
"ISIS 1 DRTE (by  t h e n  t r a n s f e r r e d  t o  t h e  
Department of Communications a s  t h e  Communications 
Research Cen t re )  p layed o n l y  a s u p e r v i s o r y  r o l e ,  
and i n d u s t r y  d i d  a lmost  a l l  t h e  work. 

When t h e  writers v i s i t e d  t h e  Communi~a t ions  
Research C e n t r e  (CRC)', work was underway on  a new 
and more c m p l e x  s a t e l l i t e  (Communications Technol- 
ogy S a t e l l i t e ) .  As i n  t h e  e a s e  of t h e  e a r l y  s t a g e s  
of Isis s a t e l l i t e s ,  i t  was dec ided  t h a t  CRC s h o u l d  



t a k e  t h e  r e s e a r c h  i n i t i a t i v e  and t h e  development 
r i s k s  in-house. A t  t h e  same t i m e  it pursued a 
p o l i c y  o f  us ing  i n d u s t r y  where i t  c o u l d ,  w i t h  t h e  
u l t i m a t e  aim of t r a n s f e r r i n g  f u l l  c a p a b i l i t y  t o  t h e  
i n d u s t r i a l  s e c t o r .  A t  t h e  t i m e  of our  v i s i t ,  CRC 
had approx imate ly  125  p e o p l e  working on t h e  new 
s a t e l l i t e  program; of t h e s e  o n l y  about  25 were  
g c w e r m e n t  employees and t h e  rest were from 
i n d u s t r y .  

With won-incidenta l  t r a n s f e r  and sLrong s o u r c e  
d i r e c t i o n  t h e  e f  f e c t s  s f  d i s c o r d a n c e  are g r e a t l y  
reduced because  government and i n d u s t r y  c a n  combine 
f o r c e s  i n  working towards t h e  same g o a l  and res-
ponding t o  t h e  same need,  l e e . ,  a need pe rce ived  o r  
g e n e r a t e d  by government. However, t h e  e f f e c t s  of 
t h e  d i s c o r d a n c e  a r e  n o t  t o t a l l y  removed. Even when 
money i s  a v a 8 l a b l e  and v a r i o u s  t y p e s  of  a s s i s t a n c e  
a r e  a t  a f irms s d i s p o s a l ,  f w d u s t r y  w t 1 l  n o t  neces-
s a r i l y  b e  i n t e r e s t e d  i n  do ing  c o n t r a c t  r e s e a r c h .  
Drawing on AECLBs c o n s i d e r a b l e  e x p e r i e n c e ,  P e r t p a n  
s a y s : 

"Such work fs competing f o r  t h e  b e s t  s t a f f  
which might  b e  Inore prof  i t a b l y  used on some 
o t h e r  work which may have a s h o r t e r  t imesca%e.  
h o t h e r  d i f f i c u l t y  i s  t h a t  some r e s e a r c h  pro-
j e c t s ,  e s p e c i a l l y  t h o s e  which are l e a d i n g  t o  a 
new produc t  may b e  v e r y  l o n g  term b e f o r e  corn-
m e r c f a l  v i a b f l i t y  i s  a t t a i n e d  and t h e  market  
p o t e n t i a l  may b e  v e r y  u n c e r t a i n  f o r  t h e  f i r s t  
few y e a r s .  

I n  such c a s e s  i n d u s t r y  h a s  g o t  t o  be convinced 
about t h e  e v e n t u a l  marke t  pzt i jn t  i a l  b e f o r e  
t h e y  a r e  w i l l i n g  t o  c o o p e r a t e ,  

N e v e r t h e l e s s  we can s a y  t h a t  once  an  e s t a b l i s h m e n t  
r e a l i z e s  t h a t  i n d u s t r i a l  a s s i s t a n c e  is  e s s e n t i a l ,  
a n  i n t e r e s t e d  f i r m  w i l l  a lmos t  t n v a r i a b l y  b e  found 
and t h e  t r a n s f e r  w i l l  be e f f e c t e d ,  

me m o t i v a t i o n  of an  e s t a b l i s h m e n t  a s  It re-
l a t e s  t o  technology t r a n s f e r  is dependent  on p a r t i -  
c u l a r  sets of  c i r c u m s t a n c e s  which we have a t t empted  
t o  d e s c r i b e .  -est-
ab l i shment  is buvinn t h e  s e r v i c e s  of  i n d u s t r v  in 



i n d u s t r y .  I n  t h e  l a t t e r  c a s e ,  t h e  i n i t i a t i v e  
r e q u i r e d  t o  e x p l o i t  t h e  o p p o r t u n i t y  rests w i t h  
i n d u s t r y .  And i t  is  p r e c i s e l y  a t  t h i s  p o i n t  that 
t h e  d i s c o r d a n c e  between t echno logy  s u p p l y  and 
demand makes i t s  e f f e c t s  f e l t ,  I n d u s t r y  w i l l  no t  b e  
i n t e r e s t e d  i n  many o f  t h e  p r o f f e r e d  i d e a s  o r  p i e c e s  
sf technology.  m a t  t h e  l a b  p e r s o n n e l  w i t h  t h e i r  
l a c k  o f  b u s i n e s s  e x p e r i e n c e  p e r c e i v e  a s  a p o s s i b l e  
c m a e r c i a l  o p p o r t u n i t y  i s  n o t  n e c e s s a r i l y  viewed i n  
t h e  s a m e  l i g h t  by  t h o s e  who g a i n  t h e i r  Livel ihood 
i n  t h e  commercial world.  It is  r e a b l y  a m a t t e r  of 
l u c k  i f  a n  e s t a b l i s h m e n t  which h a s  no mandate t o  
c r e a t e  t e c h n o l o g i c a l  o p p o r t u n i t i e s  of commercial 
p o t e n t t a l  comes up w i t h  a n  i d e a  o r  a d e v i c e  tempt-
i n g  enough t o  l e a d  a f i r m  i n t o  t h e  r i s k y  p r o c e s s  of 
i n n o v a t i o n .  

I n  t h e  c a s e  of i n c i d e n t a l  t r a n s f e r  t h e  f i r m  
h a s  t o  f i n d  t h e  commercial o u t l e t  f o r  a c r u d e  
t echno logy  developed by a n  e s t a b l i s h m e n t  f o r  i t s  
own non-commercial purposes .  It i s  t h e  f i r m  h i c h  
h a s  t o  assess t h e  marke t  p o t e n t i a l ,  and under take  
t h e  d e s i g n ,  t h e  development and t h e  p r o d u c t i o n .  h d  
i t  is  t h e  f t r m  which h a s  t o  t a k e  t h e  f i n a n c i a l  
r i s k s  a s s o c i a t e d  w i t h  t h e s e  a c t i v i t i e s .  A l l  t h i n g s  

e s t a b l i s h m e n t s .  

Both i n d u s t r y  and t h e  W 6 D e s t a b l i s h m e n t s  ex- 
h i b i t  d e f i c i e n c i e s  which m i l i t a t e  a g a i n s t  succeas-
f u l  technology t r a n s f e r .  Both a r e  o p e r a t i n g  w i t h i n  
a framework o f  c i r c u m s t a n c e s  u n f a v o u r a b l e  t o  tech-
nology t r a n s f e r  which t h e y  have i n h e r i t e d  r a t h e r  
t h a n  c r e a t e d  themselves .  The e s t a b l i s h m e n t s  should  
no t  b e  blamed f o r  p r o v i d i n g  i d e a s ,  i n f o m a t l o w ,  o r  
spec f  f i c  t echno logy  i n  which i n d u s t r y  i s  u n i n t e r -
e s t e d ,  s i n c e  i t  i s  n o t  t h e  r o l e  of most  e s t a b l i s h -
ments t o  produce i d e a s  f o r  t h e  enhancement of c m -
pany p r o f i t s .  Indeed,  o n e  cou ld  a rgue  that .  i n d u s t r y  
shou ld  be  s u r p r i s e d  and g r a t e f u l  t h a t  i t  h a s  reaped 
a s  many b e n e f i t s  from t h e  R & n e s t a b l i s h m e n t s  a s  
f t  h a s ,  I n d u s t r y  shou ld  no t  b e  blamed f o r  l a c k  of 
i n i t i a t i v e  i n  p i c k i n g  up t echno logy  which i t  
b e l i e v e s  w i l l  n o t  s i g n i f i c a n t l y  lower  c o s t s  o r  
i n c r e a s e  s a l e s .  I ts p e r s p e c t i v e s  and c r i t e r i a  a r e  
d i f f e r e n t  from t h o s e  of t h e  W d D e s t a b l i s h m e n t s ,  
and so  i t  i s  h a r d l y  s u r p r i s i n g  i f  i t  r e j e c t s  items 
brough t  t o  i t s  a t t e n t i o n  by t h e  e s t a b l i s h m e n t s .  



--- -- 

W e  must remind t h e  r e a d e r  of t h e  d i s t r e s s i n g l y  
s m a l l  number of f i r m s  i n  Canada which a r e  p o t e n t i a l  
r e c i p i e n t s  of  new techno logy  from government R d B 
e s t a b l i  shments. I n  a l l  i n d u s t r i a l i z e d  c o u n t r i e s  
t h e r e  a r e  o n l y  a few c a t e g o r i e s  s f  manufac tu r ing  
i n t e r e s t e d  i n  i n n o v a t i o n  o r  l i k e l y  t o  produce i t .  
Within  t h o s e  c a t e g o r i e s  one can  e x p e c t  t o  f f n d  o n l y  
a s m a l l  number of f i r m s  w i t h  t h e  c a p a b i l i t y  e i t h e r  
of g e n e r a t i n g  i n n o v a t i o n s  on t h e i r  o m  sr of adopt-
i n g  and a d a p t i n g  t echno logy  g e n e r a t e d  e l sewhere .  
I n v e n t i o n s ,  i d e a s  o r  p a r t i c u l a r  p i e c e s  of technolo-
gy a s  t h e y  emerge from government W & D e s t a b l i s h -
ments always r e q u i r e  a c o n s i d e r a b l e  inves tment  of 
s k i l l e d  l abour  and spec  P a l  f a c i l i t i e s  b e f o r e  t h e y  
can appear  a s  m a r k e t a b l e  p r o d u c t s  o r  p r o c e s s e s .  
Even i n  t h e  most dynamic s f  i n d u s t r i a l  c o u n t r i e s  
v e r y  few f i r m s  have,  o r  want ts have,  t h e  p r o f e s s -
i o n a l s  and t h e  f a c i l i t i e s  n e c e s s a r y  t o  b r i d g e  t h e  
gap between i n v e n t i o n  and i n n o v a t i o n .  In Canada 
o n l y  about  500 manufacturing f i r m s  o u t  s f  a grand 
t o t a l  of approx imate ly  33 008 have any p o t e n t i a l  t o  
be r e c i p i e n t s  of  government g e n e r a t e d  t echno logy ,  a 
much smaller p r s p s x t i o n  t h a n  wigh t  b e  e x p e c t e d ,  
men d i s c u s s i n g  probPems of t echno logy  t r a n s f e r  i t  
i s  e a s y  t o  f o r g e t  t h a t  t h e r e  must b e  p o t e n t i a l  re-
c i p i e n t s  of t h e  t echno logy ,  and t h a t  i n  Canada 
t h e r e  a r e  no t  enough f i r m s  t o  whom t r a n s f e r  can he  
made.* 

h o n g  t h e  impediments t h e  problem of d i scord-
ance  is  p robab ly  t h e  most i m p o r t a n t ,  and one l i k e l y  
t o  c o n t i n u e  u n l e s s  t h e  mandates  of some e s t a b l i s h -
ments  a r e  changed t o  g i v e  Pndus t ry f  s needs  and op-
p o r t u n i t i e s  c e n t r a l  impsr tance  In t h e  a c t u a l  R d D 
programs and a c t i v i t i e s  under taken .  We shou ld  p o i n t  
o u t  t h e  e t h i c a l / p o l i t i c a l  problem which would be  
r a i s e d  by such a r e o r i e n t a t i o n  s f  e s t a b l i s h m e n t  

t h e r e  n o t  g r e a t e r  s o c i a l  j u s t i c e  i n  t h e  Dresent  

* The problem of f i n d i n g  a p o t e n t i a l  r e c i p i e n t  is  
compounded by t h e  h i g h  d e g r e e  of f o r e i g n  ownership 
in p r e c i s e l y  t h o s e  i n d u s t r i e s  which cou ld  use  t h e  
t echno logy  f lowing  from government e s t a b l i s h m e n t s .  

































































































- Burpose of I n t e r a c t i o n  ( ~ a r g e  Sample) 

Percentage D i s t r i b u t i o n  
Purpose of Purposes 

1. 	 General,  p r in t ed  informat ion,  

e .g . ,  pub l i ca t i ons ,  da t a ,  maps 


2 .  	 Ass is tance  wi th  t echn ica l  problems 

encountered i n  product development 


3. 	 Se rv i ce s ,  p e g . ,  t e s t i n g ,  c a l i b r a t i o n  15 

4 .  	 Use of s p e c i a l  f a c i l i t i e s  of t h e  

l abo ra to ry  


5. 	 Ass is tance  %P%th t h e o r e t i c a l  problems 

encountered i n  r e sea rch  


6. 	 Suggestions f o r  new K & IB oppor tun i t i e s ,  

mew product i deas  7 


7. 	 Advice on gene ra l  technological  t r ends ,  

market t r ends  6 


8. 	Advice on new app l i ca t i ons  of t he  f i rm ' s  

product ( s )  6 


9 .  	 License f o r  a: product invented by a 

l abo ra to ry  


18. 	 Ass is tance  wi th  problems encountered i n  
des ign product ion 5 

Table V.9 - Most Frequent Purpose of I n t e r a c t i s n s  (Large Sample) 

Purpose 	 Percentage of fdrrns 

l. 	General,  p r in t ed  informat ion,  e .g . ,  

pub l i ca t i ons ,  d a t a ,  maps 


2. 	 Services ,  e.g. ,  q u a l i t y ,  assurance ,  

t e s t i n g ,  c a l i b r a t i o n  


3. 	 Use of t he  s p e c i a l  f a c i l i t i e s  of t he  

l abo ra to ry  


4.  	 Ass is tance  w i th  t echn ica l  problems 

encountered i n  research 


5. 	 Ass is tance  wi th  t h e o r e t i c a l  problems 

encountered i n  r e sea rch  


6.  	 Ass is tance  wi th  problems encountered 

i n  r e sea rch  


7.  	 Advice on gene ra l  technological t r ends ,  

market t r ends  


8. 	 Suggestions f o r  new R & D oppor tun i t i e s ,  

new product i deas  


9. 	 License f o r  product invented by t he  

l abo ra to ry  


%Q. 	Advice on new app l i ca t i ons  of one of 

t he  f i m E s  products  




a c t i o n s  w i t h  g o v e r m e n t  R & B e s t a b l i s h m e n t s .  For  
most f i r m s  ( 6 4  p e r  c e n t )  t h e  most  i m p o r t a n t  purpose  
of  t h e i r  i n t e r a e  t i o n s  w i t h  g o v e r m e n t  e s t a b l i s h -
men t s  i s  t o  o b t a i n  p r i n t e d  i n f o r m a t i o n ,  s p e c i a l i z e d  
s e r v i c e s  and t h e  u s e  s f  s p e c i a l  f a c i l i t i e s ,  t h a t  
is ,  f o r  a s s i s t a n c e ,  a d v i c e  and i n f o r m a t i o n  which 
d o e s  n o t  r e q u i r e  a person- to-person i n t e r a c t i o n  of  
government and i n d u s t r i a l  employees .  Bn t h e s e  k i n d s  
of  i n t e r a c t i o n  t h e  knowledge and /o% t h e  a s s f  s t a n c e  
p rov ided  by e s t a b l i s h m e n t s  i s  n o t  t a i l o r e d  t o  t h e  
s p e c i f i c  needs  o f  a p a r t i c u l a r  f i r m .  It is  g e n e r a l  
i n f o m a t i a n  on a g e n e r a l  s e r v i c e .  And a s  we  no ted  
ear l ie r ,  i t  1s j u s t  such g e n e r a l  i n f o r m a t i o n  and 
s e r v i c e s  h i c h  many l a b s  p r e f e r  t o  p r o v i d e ,  f o r  i t  
i s  consonan t  w t t h  t h e l r  i d e a  of p r o v i d i n g  a p u b l i c  
good * 

'The Imowkedge o r  t h e  a s s i s t a n c e  becomes pro-
g r e s s i v e l y  more s p e c i f i c  t o  t h e  i n d i v i d u a l  f i r m  as 
we move down t h e  t a b l e .  At t h e  same t i m e ,  t h e  need 
f o r  penssn - t s -pe r son  c o n t a c t  i n @ r e a s e s ,  C e r t a i n  
k i n d s  of  i n t e r  a c t i o n  o c c u r  o n l y  i n f r e q u e n t l y .  For  
example,  i t  i s  d f f f i c u l t  and ,  i n  some c a s e s ,  impos-
s i b l e  f o r  a g o v e r m e n t  R 6 D e s t a b l i s h m e n t  t a  ad-
v i s e  on  m a r k e t  t r e n d s ,  o n  t h e  commercia l  a s p e c t s  of  
i n n o v a t i o n ,  o n  new p r o d u c t  i d e a s  o r  on new a p p l i -
c a t i o n s  of  p r o d u c t s .  The government L a b o r a t o r i e s  
n e i t h e r  p o s s e s s  n o r  were  t h e y  i n t e n d e d  t o  d e v e l o p  
e x p e r t i s e  i n  t h e s e  a r e a s .  N e v e r t h e l e s s ,  i t  i s  
p r e c i s e l y  t h e i r  d e f i c i e n c y  i n  t h i s  e x p e r t i s e  which 
evokes  much c r i t i c i s m  from t h e  m a n u f a c t u r i n g  
s e c t o r ,  a f a c t  which a t  o n c e  d e m o n s t r a t e s  t h e  
e x i s t e n c e  of m i s c o n c e p t i o n s  abou t  t h e  r o l e  and 
f u n c t i o n  of  government k a b o r a t s r f e s ,  This p o i n t  
dl%b e  d i s c u s s e d  i n  d e t a i l  la ter  f n  t h i s  c h a p t e r ,  

For  owe firm i n  f o u r  ( 2 6  p e r  c e n t ) ,  t h e  main 
purpose  s f  c o n t a c t i n g  a g o v e r m e n t  R & D e s t a b l f s h -
anent was r e l a t e d  t o  a s s i s t a n c e  w i t h  t h e  s o l u t i o n  of 
problems e n c o u n t e r e d  i n  p r o d u c t  development  - re-
s e a r c h ,  d e s i g n  o r  p r o d u c t i o n  ( T a b l e  V. 9 ) .  For  o n l y  
owe fdrm i n  t e n  d o e s  a g o v e r m e n t  e s t a b l i s h m e n t  
p l a y  a m a j o r  r o l e  beyond t h e  s c i e n t i f i c  and t eehnf -
eaP a s p e c t s  of  t h e  R & D. C o n t r f b u t f o n s  from 
government R & D e s t a b l i s h m e n t s  t o  manufac tu r  i n g  
f i r m s  become i n c r e a s i n g l y  d i f f i c u l t  t h e  more a 
knowledge of t h e  m a r k e t  f  s r e q u i  r e d .  However, we11 
e s t a b l i s h e d  f i r m s  s h o u l d  r e q u i r e  minimal a s s i s t a n c e  
i n  t h e  m a r k e t i n g  a s p e c t s  of t h e i r  o p e r a t i o n s ;  %RPs 
s h o u l d  be  t h e  a r e a  s f  t h e f r  g r e a t e s t  e x p e r t i s e .  The 



o l d e r  and l a r g e r  a  f i r m  i s  t h e  more d i f f i c u l t  i t  is 
f o r  an e x t e r n a l  s o u r c e  t o  make a  meaningful  c s n t r i -  
b u t i o n .  Some l a b o r a t o r i e s  t r y  t o  a s s i s t ,  b u t  i t  i s  
d i f f i c u l t  and p robab ly  n o t  an  e f f i c i e n t  way t o  h e l p  
w e l l  e s t a b l i s h e d  e x i s t i n g  i n d u s t r y .  

S u c c e s s f u l  cmmerc=ialization of a product  in-
v e n t i o n  r e q u i r e s  a n  e n t r e p r e n e u r  f a 1  and technology- 
o r i e n t e d  management a t t i t u d e ,  b u t  most e x i s t i n g  
f i r m s  tend t o  emphasize t h e  a d m i n i s t r a t i v e ,  f inan-
c i a l  o r  l e g a l  a s p e c t s  of management. E x i s t i n g  bus-
i n e s s e s  and new o n e s  r e q u i r e  d i f f e r e n t  t y p e s  of 
managers i n  terms of t h e i r  e x p e r i e n c e ,  m o t i v a t i o n ,  
v i s i o n  and temperament. It i s  no a c c f d e n t  t h a t  many 
s f  t h e  product  i n n o v a t i o n s  produced by government 
W & D e s t a b l i s h m e n t s  a r e  picked up by newly es tab-
l i s h e d  f i r m s ,  t h a t  is,  t r a n s f e r  h a s  been t o  a r e c i -
p i e n t  h l c h  h a s  emerged t o  r e c e f v e  t h e  technology.  

6. 
Firms were asked t h e i r  r e a s o n s  f o r  c o n t a c t t n g  a 
p a r t i c u l a r  government e s t a b l i s h m e n t .  The i n t e n t  of 
t h i s  q u e s t i o n  was t o  d e t e r m i n e  why, when a s p e c i f i c  
need a r o s e ,  a f i r m  would t u r n  t o  a p a r t i c u l a r  gov-
ernment e s t a b l i s h m e n t  i n s t e a d  of t o  some s t h e r  
e x t e r n a l  source .  A f i r m  could  s e l e c t  more than  one 
r e a s o n  f o r  making t h e  c o n t a c t .  R e s u l t s  a r e  g i v e n  
i n  Tab le  V.18. Next t h e  f i r m  was asked t o  choose 
t h e  s i n g l e  most impor tan t  r e a s o n  f o r  c o n t a c t i n g  a 
particular g o v e r m e n t  r e s e a r c h  e s t a b l i s h m e n t .  Tke 
r e s u l t s  a r e  shown i n  Tab le  V . 1 1 .  The s i n g l e  most 
impor tan t  r e a s o n  g i v e n  ( 4 0  p e r  c e n t )  was "high 
qua15 t y  of expertise, a v a i l a b i l i t y  of s p e c i a l  
e x p e r t i s e . " I t  should  be  noted t h a t  t h e  i n t e r e s t  
and m o t i v a t i o n  of government l a b o r a t o r i e s !  s t a f f  
scored  Bow ( 7  p e r  c e n t ) .  The f i r m s !  views r e g a r d i n g  
t h i s  f a c t o r  w i l l  be  d i s c u s s e d  l a t e r  i n  t h i s  ehap-
ter ;  i t  w i l l  be  seen  as a c r i t i c i s m  of t h e  govern-
ment e s t a b l i s h m e n t s  by i n d u s t r i a l  f i r m s .  The o t h e r  
f a c t o r s  were impor tan t  f o r  o n l y  s m a l l  numbers of 
f i r m s .  'The a b i l i t y  t o  a s s i s t  q u i c k l y  was no t  
mentioned once by any f i r m  as t h e  most impor tan t  
r eason .  It a p p e a r s  t h a t  t h e  e x p e r t i s e  and t h e  
f a c i l i t i e s  o f  g o v e r m e n t  R Q D e s t a b l i s h m e n t s  a r e  
t h e i r  major  a t t r a c t f a n  t o  manufac tu r ing  i n d u s t r y ;  
approx imate ly  two- th i rds  of t h e  f i r m s  i n d i c a t e d  
t h e s e  a s  t h e  most impor tan t  r e a s o n s  f o r  c o n t a c t i n g  
a government e s t a b l i s h m e n t  . 



Table V.10 - Reasons f o r  Contacting a P a r t i c u l a r  Government R & D 


Establishment (Large Sample) 


Reaeon 	 Percentage Dfs t s ibu t ion  

I. 	 ~ i ~ h 'q u a l i t y  of e x p e r t i s e ,  a v a i l a b i l i t y  

of s p e c i a l  e x p e r t i s e  


2.  	 Specia l  f a c i l i t i e s  of t he  l abo ra to ry  2 2 

3. 	 I n t e r e s t ,  mot ivat ions  of t h e  s t a f f  1 0  

4 .  	 Dependable q u a l i t y  of advice  and 

i n f o  m a t  i on  


5. 	 Reputa t ion s f  t he  es tabl ishment  9 

6 .  	 Cheaper o r  more convenient than any 

o the r  source  


7. 	 Varie ty  of e x p e r t i s e  4 

8. 	 A b i l i t y  t o  a s s i s t  quickly ,  few o t h e r  

commitments 


9. 	Qual i ty  s f  s e r v i c e ,  dependable de l i ve ry  

e f f i c i e n c y  


l o .  Terms of l i c e n s e  from CPDL o r  con tac t  2 

11. Last  r e s o r t ,  no o the r  sources  a v a i l a b l e  2 



Table  V.11 - Host Important Reason f o r  Contacting a  P a r t i c u l a r  Government 

R Q B Establishment (Large Sample) 

Reason 	 Percentage of f i m s  

1. 	 High q u a l i t y  of e x p e r t i s e ,  a v a i l a b i l i t y  

of s p e c i a l  e x p e r t i s e  40 


2.  	 Specia l  f a c i l i t i e s  of t h e  es tabl ishment  30 

3 .  	 I n t e r e s t ,  mot ivat ion of t he  s t a f f  of 

t h e  l a b o r a t o r i e s  7 


4 .  	 Cheaper o r  mare convenient than o the r  

sources  5 


5. 	 Last r e s o r t ,  no o t h e r  sources  a v a i l a b l e  4 

6 .  	 Var ie ty  of e x p e r t i s e  4 

7.  . Dependable 	 4 

8. 	 Reputation of the  es tabl ishment  4 

9 .  	 Qual i ty  of s e rv i ce ,  dependable de l i ve ry ,  

e f f i c i e n c y  1 


10. Terms of l i c e n s e  from CPDL or  con t r ac t  1 

Table  V.12 - Feasons f o r  Not U t i l i z i n g  Knowledge and Information (Large Sample) 

Reason 	 Percentage  E i s t r i b u t i o n  

1. 	 Request f o r  informat ion 

purposes only 


2. 	 Not s u f f i c i e n t l y  pe r t i nen t  

t o  t h e  problem 


3. 	 Too l a t e ,  s e rv i ce  too slow 

4 .  	 Technical d e f i c i e n c i e s  

5. 	 Miscellaneous reasons 

i n t e r n a l  t o  f i m  


6.  	 Too t h e o r e t i c a l ;  not 

s u f f i c i e n t l y  c l o s e  t o  

p r a c t i c a l  a p p l i c a t i o n s  


7. 	 Out dated ,  behind t he  s t a t e -  

s f - t ha -a r t  




7 0 

The f i r m s  were asked t o  comment on  t h e  u s e f u l n e s s  
s f  bowl -edge  o b t a i n e d  from government R & B est-
ab l i shment s .*  O f  t h e  f i r m s  which re sponded ,  38 p e r  
c e n t  found t h e  knowledge t o  b e  v e r y  u s e f u l ;  a n o t h e r  
53 p e r  c e n t  f e l t  t h a t  t h e  knowledge was m o d e r a t e l y  
u s e f u l  and t h e  remainder  i n d i c a t e d  t h a t  t h e  know-
Hedge o r  i n f o m a t i o n  r e c e l v e d  was n o t  u s e f u l .  The 
knowledge o b t a i n e d  by m a n u f a c t u r i n g  from government 
R & D e s t a b l i s h m e n t s  was t h e r e f o r e  m o d e r a t e l y  o r  
v e r y  u s e f u l .  

There  a r e  many r e a s o n s  why even t h o s e  f i r m s  
which have found t h e  i n f o r m a t i o n  t o  b e  v e r y  u s e f u l  
have  n o t  always used t h e  knowledge o b t a i n e d .  T a b l e  
V. 12  s m r n a r i z e s  t h e  r e a s o n s  why knowledge o b t a i n e d  
from government R & D e s t a b l i s h m e w t s  was, on  oc-
c a s i o n ,  n o t  u t i l i z e d  by t h e  f i r m s  respond ing  t o  t h e  
q u e s t i o n ,  

'The most  common r e a s o n  f o r  n s n - u t i l i z a t i o n  of 
i n f o r m a t i o n  was b e c a u s e  t h e  informa t % o n  was re-
q u e s t e d  f o r  i n f o m a t i o n  p u r p o s e s  o n l y ,  Thus govern- 
ment e s t a b l i s h m e n t s  appea r  t o  p r o v i d e  a s e r v i c e  t o  
f n d u s t r y  by a d d i n g  t o  t h e  background f n f o m a t i o n  
needed by t h e  f i r m .  However, a s i g n i f i c a n t  group 
d i d  n o t  u t i l i z e  knowledge and i n f o r m a t i o n  o b t a i n e d  
from a government e s t a b l i s h m e n t  b e c a u s e  i t  was ' h o t  
s u f f i c i e n t l y  p e r t i n e n t  t o  t h e  problem." In o t h e r  
words,  t h e  s o l u t i o n  d i d  n o t  f i t  t h e  problem, o r  t h e  
answer d i d  no t  f i t  t h e  q u e s t i o n .  There  c a n  be a 
number of r e a s o n s  f o r  t h i s ,  and t h e y  c a n  l i e  w i t h i n  
b o t h  i n d u s t r y  and t h e  government e s t a b l i s h m e n t s ,  
Spokesmen of e s t a b l i s h m e n t s  were c l e a r l y  aware  t h a t  
t h e i r  i n f o m a t f o n  d o e s  n o t  a lways  meet t h e  needs  of 
m a n u f a c t u r i n g ,  c h i e f l y  b e c a u s e  of  t h e  f a i l u r e  on 
t h e  p a r t  s f  f i r m s  t o  d e f i n e  t h e i r  problem adequat -
e l y  o r  even to  unders t and  t h e  problem t h e y  a r e  pre- 
s e n t i n g .  As  a. r e s u l t ,  t h e  government l a b  can some-
t8mes o n l y  make i n t e l l i g e n t  g u e s s e s  by way of 
r e s p o n s e ,  and o b v i o u s l y  t h e s e  a r e  o c c a s i o n a l l y  wide 
of  t h e  mark. I n  e s s e n c e ,  t h e r e f o r e ,  t h e  problem t s  
one s f  communication between l a b o r a t o r i e s  and spec-
% f i e  f i r m s ,  The s o l u t i o n  id11 r e q u i r e  an improve-
ment i n  t h e  p r e s e n t a t i o n  of problems t o  government 

* The q u e s t i o n  r e l a t e d  t o  knowledge and i n f o m a -
t i o n  o b t a i n e d  from c o n t a c t s  i n  t h e  p r e c e d i n g  f ive  
y e a r s .  



R & D e s t a b l i s h m e n t s  a t  t h e  same t ime as an h-
provement i n  t h e  t r a n s f e r  t o  manufactur ing of 
i n f o r m a t i o n  lselated t o  t h e s e  problems, E s t a b l i s h -
ments wi th  no r e s p o n s i b i l i t i e s  t o  rnanufac t u r  ing  a r e  
under no s t r o n g  p r e s s u r e s  t o  improve t h e i r  communi-
c a t i o n s  wi th  manuf a c t u r  i n g  , Some £ o m s  of i n c e n t i v e  
might e n a b l e  government R & D e s t a b l i s h m e n t s  t o  
s i g n if i c a n t l y  i n c r e a s e  t h e i r  e f f e c t i v e n e s s  vis-a-
v i s  i n d u s t r y  by s t i m u l a t i n g  and encouraging com-
munica t ion  i n  o r d e r  t o  i d e n t i f y  i n d u s t r i a l  problems 
more a c c u r a t e l y .  

Other f a c t o r s ,  such a s  t h e  s low s e r v i c e ,  teck-
n i c a l  d e f i c i e n c i e s ,  and t h e  l o v e r - s o p h i s t i c a t i o n 1  
of knowledge a r e  of about t h e  same order  of impart-
ance  a s  t h e  e x i s t e n c e  of b a r r i e r s  i n t e r n a l  t o  t h e  
f i r m s .  They appear  t o  b e  f e a t u r e s  i n h e r e n t  t o  t h e  
i n f o r m a t i o n  t r a n s f e r  p r o c e s s  i t s e l f  r a t h e r  than  
inadequac ies  w i t h i n  t h e  government R & D e s t a b l f s h -
ments themselves ,  No doubt t h e r e  i s  some room f o r  
improvement, bu t  t h e r e  w i l l  a lways b e  f i r m s  f o r  
which t h e  s e r v i c e  is t o o  s low o r  t h e  knowledge 
be ing  t r a n s f e r r e d  exceeds  t h e i r  c o n c e p t u a l  capab-
i l i t y .  

8. 
Very few f i r m s  i n  t h e  l a r g e  sample (which i s  repre-
s e n t a t i v e  of a l l  Canadian manufac tu r ing  f i r m s  wf t h  
R d D u n i t s )  have,  on t h e i r  own i n i t i a t i v e ,  at-
tempted t o  d e v e l o f i a n u f a c t u r e  and market a pro-
d u c t  inven ted  i n  a government l a b o r a t o r y ,  Eighty-
wine per  c e n t ,  o r  160 of t h e  179 f i r m s ,  i n d i c a t e d  
they  had never t r i e d  It. Of t h e  19 which t r i e d  none 
was v e r y  s u c c e s s f u l ,  Four were modera te ly  success-
f u l ;  a n o t h e r  f o u r  admit%ed t o  l i t t l e  o r  no success .  
For e l e v e n  f i r m s  i t  was t o o  e a r l y  t o  measure t h e  
d e g r e e  of success .*  

Twelve of t h e  19 f i r m s  i n d i c a t e d  t h a t  a t  Beast  

-
* The technology t r a n s f e r  p r o c e s s ,  even when i t  i s  
working w e l l ,  can  o f t e n  b e  v e r y  s low i n  producing 
r e s u l t s .  For example, t h e r e  was a s ix -year  i n t e r v a l  
between t h e  inven. t ion of t h e  transistor and t h e  
commercial e x p l s f  t a t i o n  of t h e  f i r s t  t x a n s i s t o r d z e d  
amglif ier . See: n s f e r ,  by 
Richard E. k s h e r  and George J .  Howick, U.S. 
N a t i o n a l  Aeronau t ics  and Space A d m i n i s t r a t i o n ,  
Washington, 1966, p .  28. 



some p e r c e n t a g e  of t h e l r  expected revenues  over  the 
nex t  f i v e  y e a r s  would come from t h e  s a l e  of pro-
d u c t s  inven ted  i n  government l a b o r a t o r i e s ,  T h i s  
p e r c e n t a g e  appeared t o  average  15 p e r  c e n t ,  w i t h  a  
r ange  of between 1 and 9% per  c e n t  of t o t a l  s a l e s .  
The a b s o l u t e  amounts v a r i e d  among i n d i v i d u a l  f i r m s  
from $45,000 t o  $2 ,00090@0 p e r  yea r .  

Nine f i r m s ,  a lmos t  h a l f  of  t h e  19 f i r m s  in -
vo lved ,  i n d i c a t e d  t h a t  commercial s u c c e s s  of t h e s e  
i n v e n t i o n s  f e l l  s h o r t  of e x p e c t a t i o n s .  In  f i v e  
c a s e s  t h e  knowledge of t h e  p roduc t  appeared t o  be  
incomplete .  I n  t h e  o t h e r  f o u r  t h e  l a c k  of suf  f i -  
c i e n t  c a p i t a l  t o  l aunch  t h e  p roduc t  was c i t e d  a s  
s i g n i f i c a n t .  Lack of  a c c e s s  t o  known marke t s ,  
l egah  problems a s  a r e s u l t  s f  p a t e n t  i n f r i n g e m e n t s ,  
and t h e  f a c t  t h a t  t h e  p roduc t  appeared t o  be t o o  
e a r l y  f o r  t h e  market  were each mentioned t w i c e .  

There  i s  seldom one s i n g l e  r e a s o n  f o r  t h e  l a c k  
of  commercial s u c c e s s  and i n  most c a s e s  i t  i s  a 
combin t i o n  of a number of t h e  f a c t o r s  mentioned3
above.  SJhat Is i m p o r t a n t ,  however, i s  t h a t  w i t h  
t h e  e x c e p t i o n  of t h e  incomple te  knowledge of t h e  
p r o d u c t ,  t h e  r e a s o n s  f o r  commercial f a i l u r e  a r e  
beyond t h e  i n f l u e n c e  and r e s p o n s i b i l i t y  of t h e  
government R 6 D e s t a b l i s h m e n t  which g e n e r a t e d  t h e  
i n v e n t i o n .  Even w i t h  r e s p e c t  t o  t h e  incomple teness  
of knowledge, i t  is  i n e v i t a b l e  t h a t  a t t e m p t s  t o  
commercia l ize  a p roduc t  i d e a  w i l l  have to overcome 
a  v a r i e t y  of  t e c h n i c a l  problems which canno t  b e  
f o r e s e e n  by t h e  i n d u s t r y ,  It is  p r e c i s e l y  t h e  
purpose  of p roduc t  development t o  d i s c o v e r  t h e s e  
h idden  problems b e f o r e  major commitments of 
c a p i t a l ,  equipment ,  market  deve%opment,  e t c ,  have 
been made, It i s  a l s o  i n e v i t a b l e  t h a t  some of t h e  
h idden  problems w i l  1 prove t o  b e  insurmountab le ,  
r e s u l t i n g  i n  the abandonment s f  a t t e m p t s  t o  
commercia l ize  an i n v e n t i o n ,  

Commercial r e p e r c u s s i o n s  from p r o d u c t s  devel-
oped under development c o n t r a c t s  have been f a r  
g r e a t e r  thaw w i t h  t h o s e  stemming from i n i t i a t i v e s  
of i n d u s t r y  o n  i t s  o m .  Mowever, d i s c u s s i o n  of 
development c o n t r a c t s  i s  combined w i t h  t h e  con-
s i d e r a t i o n  of i n d u s t r i a l  p e r c e p t i o n s  of t echno logy  
t r a n s f e r  l a t e r  i n  t h i s  c h a p t e r .  

T h i s  d e s c r i p t i o n  of t h e  f n t e r a c t i s n s  between 
i n d u s t r y  and government R d D e s t a b l i s h m e n t s  i s  by 



no means e x h a u s t i v e .  However, i t  i s  enough t o  pro-
v i d e  t h e  f a c t u a l  b a s e  n e c e s s a r y  t o  t h e  consBdera-
t i o n  of i n d u s t r i a l  v iews and c r i t i c i s m  s f  govern-
ment W & D e s t a b l i s h m e n t s  which occupy most  s f  t h e  
remainder  of t h i s  c h a p t e r .  

9. -and 
C r i t i c i s m s  of Govemnment W & D E s t a b l i s h m e n t s  

Pets i n d u s  t r iaB spokesmen a t  tempted t o  p r o v i d e  ob-
j e c t i v e ,  n o n - p a r t i s a n  o b s e r v a t h o n s  and e v a l u a t i o n s  
s f  government R & D e s t a b l i s h m e n t s .  For t h e  most 
p a r t ,  t h e y  made no a t t e m p t  t o  v iew t h e  government 
s c i e n t i f i c  complex i n  t h e  round,  o r  t o  e v a l u a t e  i t  
i n  terms of  i t s  m u l t i f a r i o u s  f u n c t i o n s  and respon-
s i b i l i t i e s  t o  t h e  n a t i o n  a s  a whsle .  O b s e r v a t i o n s  
and c r i t i c i s m s  tended t o  b e  r e l a t e d  t o  what indus-
t r y  was g a i n i n g  o r  no t  g a i n i n g  from government est-
a b l i s h m e n t s .  I n  g e n e r a l ,  b e n e f i t  t o  i n d u s t r y  i s  t h e  
c e n t r a l  c r i t e r i o n  f o r  e v a l u a t i n g  e s t a b l i s h m e n t s :  
when i n d u s t r y  r e c e i v e d  what i t  c o n s i d e r s  t o  b e  
b e n e f i t s ,  t h e  l a b s  r e c e i v e  some p x a i s e  and &en 
i n d u s t r y  recehved no b e n e f i t s  t h e  l a b s  a r e  
s u b j  e c t e d  t o  v a r y i n g  d e g r e e s  of  c r i t i c i s m .  

T h i s  a t t i t u d e  a r i s e s  from a l a c k  of  under-
s t a n d i n g  by i n d u s t r y  o f  t h e  r o l e s  and f u n c t i o n s  of 
government r e s e a r c h  e s t a b l i s h m e n t s .  T h i s  i s  p a r t i c -
u l a r l y  so  f o r  t h e  government s c i e n c e  complex a s  a 
whole, b u t  i s  a lmos t  a s  t r u e  f o r  i n d i v i d u a %  d e p a r t -  
ments ,  Crown c o r p o r a t i o n s  and s i n g l e  e s t a b l i s h -
ments.  Time and a g a i n  we encoun te red  c r i t i c i s m s  of 
e s t a b l i s h m e n t s  t h a t  have  no r e s p o n s i b i l i t i e s  t o  
manufac tu r ing  i n d u s t r y  o t h e r  t h a n  t h o s e  t h e y  have 
v o l u n t a r i l y  assumed. Most i n d u s t r i a l  spokesmen a r e  
c l e a r l y  q u i t e  unaware of t h e  minor  s i g n i f i c a n c e  s f  
i n d u s t r y  i n  t h e  pr  i o r i t i e s  and r e s p o n s i b i l i t i e s  of 
government R & D e s t a b l i s h m e n t s .  There  a r e ,  s f  
c o u r s e ,  some e s t a b l i s h m e n t s ,  p a r t f c u l a r l y  t h o s e  of 
NWC, which do have r e s p o n s i b i l i t i e s  t o  manufact-
u r i n g ,  I n  g e n e r a l ,  t h e s e  a r e  b e t t e r  known by indus-  
t r i a l  peop le ,  b u t  even  s o ,  t h e r e  i s  l i t t l e  under-
s t a n d i n g  of t h e i r  a ims and o b j e c t i v e s .  Manufact-
u r i n g  f i r m s  must b e  b e t t e r  -informed about  t h e  aims,  
o b j e c t i v e s  and r e s p o n s i b i l i t i e s  of government R & D 
e s t a b l i s h m e n t s .  P o s s e s s i o n  of more i n f o m a t i o n  and 
b e t t e r  u n d e r s t a n d i n g  by i n d u s t r y  may a l l o w  moxe 
c o n s t r u c t i v e  c r i t i c f  s m s  of government e s t a b l i s h -
ments  and u l t i m a t e l y  f a c i l i t a t e  changes  of mutua l  
b e n e f i t  t o  t h e  l a b s  and hndus t ry .  



I n d u s t r i a l  p e r c e p t i o n s  and c r i t i c i s m s  of 
governme.nt R & 9 e s t a b l i s h m e n t s  a r e  many and v a r i e d  
and i t  i s  d i f f i c u l t  t o  f i n d  common t h r e a d s  among 
them. Moreover what one i n d u s t r i a l  spokesman may 
see a s  a v i r t u e ,  a n o t h e r  sees a s  a  f l aw;  what one 
i n d u s t r i a l  R 6 D manager would regard  a s  a d e s i r -
a b l e  change,  a n o t h e r  would see a s  a r e t r o g r e s s i v e  
s t e p ,  I n d u s t r i a l  v iews v a r y  i n  r esponse  t o  c e r t a i n  
f a c t o r s ,  t h e  most impor tan t  s f  which a r e :  

1, 	 Knowledge s f  and i n f o r m a t i o n  about  e s t a b l i s h -
ments.  As we have n o t e d ,  knowledge v a r i e s  i n  
type  and volume from one f i r m  ts a n o t h e r .  Some 
f i r m s  b o w  o n l y  o n e  m a l l  group i n  one es tab-
l i s h m e n t ,  o t h e r s  have a f a i r l y  comprehensive 
unders tand ing  of s e v e r a l  e s t a b l f s h m e n t s .  

2. 	 The n a t u r e  s f  a f i rm!  s p a s t  and p r e s e n t  i p t e r -
a c t i o n s  w i t h  government R & D e s t a b l i s h m e n t s .  
Some f  i m m s  have enjoyed v e r y  s u c c e s s f u l  and 
f r u i t f u l  i n t e r a c t i o n  w l t h  e s t a b l i s h -
ments ,  o t h e r s  seem t o  have known o n l y  f r u s t r a -
t i o n ,  o b s t r u c t i s n  and u n s u c c e s s f u l  i n t e r a c t i o n .  

The n a t u r e  of a f f r m f s  p r o d u c t s .  The d e g r e e  of 
a s s i s t a n c e  which a f i r m  can o b t a i n  from govesn- 
ment R & D depends on whether o r  no t  a l abora -
t o r y  w i t h  t h e  a p p r o p r i a t e  e x p e r t i s e  e x i s t s ,  
S i n c e  t h e  g o v e r m e n t  makes no p r e t e n c e  of 
cover ing  a l l  f o r e s e e a b l e  f n d u s t r i a l  needs,  some 
t y p e s  of manufac tu r ing  f i r m  a r e  hn a b e t t e r  
p o s i t i o n  to o b t a i n  a s s i s t a n c e  t h a n  o t h e r s .  

4. 	 The e x p e c t a t i o n s  fPrms have s f  government R & D 
e s t a b l i s h m e n t s ,  T h i s  r e l a t e s  t o  t h e  f i r s t  
f a c t o r .  The less a f i r m  knows about  g o v e r m e n t  
R ti D e s t a b l i s h m e n t s ,  t h e  n o r e  l i k e l y  i t  i s  t o  
c u l t i v a t e  unwarranted e x p e c t a t i o n s  and ul t im-
a t e l y  t o  e x p e r i e n c e  d i sappo in tment  and v o i c e  
u n j u s t i f i e d  e r i t i c f s m .  

These and o t h e r  f a c t o r s  Impinge on i n d u s t r i a l  
v iews and p e r c e p t i o n s  of  government R d D e s t a b -
l i s h m e n t s .  I n  t h e  f o l l o w i n g  p a r a g r a p h s  we t r y  t o  
b r i n g  some o r d e r  and o r g a n i z a t i o n  t o  t h e s e  v iews ,  

C e r t a i n  i n d u s t r i a l  spokesmen ( a  s m a l l  m l n o r i t y  
o n l y )  have no th ing  good t o  s a y  abou t  government 
R & D e s t a b l i s h m e n t s .  The i r  c r i t i c i s m  i s  so  sca th -



i n g  and b i t t e r ,  t h a t  one wonders i f  i t  h a s  i t s  
r o o t s  in p e r s o n a l  d i s a p p o i n t m e n t s  r a t h e r  than i n  
hones t  obse rva t low and e v a l u a t i o n ,  Although i t  i s  
of  l i t t h e  v a l u e  t o  t h i s  s t u d y  i t  must b e  t a k e n  i n t o  
account  f o r  i t  i s  an a t t i t u d e  which s e v e r e l y  i m -
pedes  government/ i n d u s t r y  i n t e r a c t i o n  and coopera-
t f o n ,  It i s  impor tan t  t o  n o t e  t h a t  most f i r m s  had 
some c r i t i c i s m  t o  make of government l a b o r a t o r i e s ,  
bu t  t h a t  t h e  n o s t  outspoken and l e a s t  c o n s t r u c t i v e  
c r i t i c i s m s  came f r m  f i r m s  w i t h  a v e r y  poor knsw-
l e d g e  of government l a b s  and a h i s t o r y  of ldmated 
i n t e r a c t i o n  w i t h  them. Some examples of B B e m o t i o n a ~ e s  
c r i t i c i s m s  a r e  a s  f o l l o w s .  

Firm 1, "The s c i e n t i s t s  s<t t h e r e  I n  Ottawa l i k e  
h i g h  p r i e s t s  - % a r  t o o  preoccupied &PP t k  
p r o t e c t f n g  pure  r e s e a r c h  and p u b l i s h i n g  
papers." 
8 9 Even t o  p e r c e i v e ,  - d e f i n e  and a r t i c u l a t e  
your pnoblem t o  NRC r e q u i r e s  a  con t inuous  
h i g h  l e v e l  of competence." 
'We use  c o n s u l t a n t s  r e g u l a r l y ,  b u t  n o t  
NRC. T h i s  i s  because  NRC s e t s  a v e r y  
l e i s u r e l y  pace and d o e s n h  want t o  b e  
contaminated hy t h e  r e a l  world.  According 
t o  NWC s c i e n t i s t s ,  p u r e  r e s e a r c h  i s  done 
by good s c i e n t i s t s ,  and a p p l i e d  o r  prac-
t i c a l  r e s e a r c h  i s  done by ... w e l l ,  o t h e r  
s c i e n t i s t s ,  h d ,  f t  i s  d i s r e s p e c t f u l  t o  
a s k  them QWRC s c i e n t i s t s )  t o  c o n s i d e r  
p r a c t i c a l  r e s e a r c h  problems ." 
'%ood o l d  g o v e r m e n t  s c i e n t i s t s  - t h e y  
have t o  win p o i n t s  f o r  t h e i r  c a r e e r s  
through pushing p a p e r s  and pa ten t s . "  

Firm 2. 	 "'Iwould not  go t o  a government l a b ,  be-
cause  they  d o  no t  have t h e  know-how. A t  
NBC t h e r e  is o n l y  one  guy who is ex t remely  
good: a l l  o t h e r s  a r e  " i v o r y  tower" people  
whose s u b j e c t  m a t t e r  i n  R & D i s  n o t  
r e l a t e d  t o  r e a b i t y e s '  

Firm 3 ,  	 "The Canadian government i n v e s t e d  h e a v i l y  

i n  government l a b o r a t o r t e s .  But t h e  gov-

ernment l a b o r a t o r i e s  do  no t  have a c c e s s  t o  

t h e  b e s t  technology o r  t h e  most advanced 

knowledge. I n d u s t r y  i s  Par more advanced 

but  i s  no t  i n t e r e s t e d  i n  t e l l i n g  l a b s  how 

t h e y  should do t h e i r  j o b ,  a t  l e a s t ,  no t  

wi thout  a charge ." 




"Government l a b s  t h i n k  t h e y  know a l o t ,  
bu t  they  done t ,  because  they  have an 
a d v i c e  base  which i s  t o o  narrow. %hey g e t  
drawn i n t o  many programs which t u r n  out  t o  
b e  u n s u c c e s s f u l  i n  t h e  end. However, some 
i n d i v i d u a l s  i n  government l a b o r a t o r i e s  
have done v e r y  good workoV8 
"NRC i s  no t  c o h e s i v e .  There  is  no concer t -
ed e f f o r t ,  S c i e n t i s t s  a r e  involved i n  work 
which i s  i n t e r e s t i n g  t o  them a s  ind iv idu-
a l s ,  b u t  in t h e  meantime, t h e y  a r e  n o t  
doing t h e  job  NRC i s  supposed t o  do. A 
b a s i c  problem i n  government r e s e a r c h  i s  
caused by t h e  f a c t  t h a t  government sc ien-
t is ts  r e p o r t  t o  t h e  u n s o p h i s t i c a t e d .  It is  
e a s y  t o  p u b l i s h  your papers  i n  a j o u r n a l  ." 

The above f i r m s ,  and some o t h e r s  which have 
n o t  been quoted,  cou ld  f i n d  l i t t l e  good i n  govern-
ment R & D e s t a b l i s h m e n t s .  However, t h e  m a j o r i t y  o f  
t h e  firms in te rv iewed  ( t h e  small sample) cou ld  s e e  
p o s i t i v e  and n e g a t i v e  e f f e c t s  of t h e  government 
l a b o r a t o r i e s  from t b e i r  p o s i t i o n  a s  p o t e n t i a l  o r  
a c t u a l  customers  of t h e  labs.  A s m a l l  m i n o r i t y ,  s f  
about  t h e  same s i z e  a s  t h e  t o t a l l y  c r i t i c a l  group 
of f i r m s ,  was f u l l o f  p r a i s e  f o r  t h e  government 
s i d e ,  We quote  some of= t h e i r  comments, and those  of 
f i r m s  h i c h  cou ld  s e e  bo th  s t r o n g  and weak p o i n t s ,  
t o  o f f s e t  t h e  n e g a t i v e  remarks quoted above. It i s  
impor tan t  t o  n o t e  s a t i s f a c t i o n  a s  w e l l  a s  d i s s a t i s -  
f a c t i o n ,  p a r t i c u l a r l y  a s  t h e  c a u s e s  of t h e  one may 
b e  found i n  t h e  o t h e r .  
Firm 1. "CRC and NR@ s c i e n t i s t s  a r e  r e a l l y  doing a 

f i n e  j o b ,  The a t % i t u d e  of CRC is v e r y  
good, and EJRC i s  v e r y  h e l p f u l  ." 

Firm 2. 	 "NRC i s  a f a n t a s t i c  r e s o u r c e .  CR@ i s  a 
v e r y  good opera t ion . "  

Firm 3. 	 "1 have  worked w i t h  governmeat l a b s  f o r  
many y e a r s ,  and not  o n l y  do  I have t h e  
h i g h e s t  r e s p e c t  f o r  peop le  w i t h i n  them, 
but  we l e a n  on them a lot. W e  have many 
y e a r s  of e x p e r i e n c e  wi th  R e We have 
developed an ex t remely  h i g h  r e s p e c t  f o r  
most g roups  w i t h i n  t h a t  depar tment .  They 
a r e  doing what they  t h i n k  i n d u s t r y  wants 
and needs,  and most of t h e  t ime they  a r e  
r i g h t  on." 



Ffrm 4. 	 "NRC h a s  a wonderful  a t t i t u d e ,  they  a r e  
always prepared t o  h e l p  us .  M%C i s  a 
tremendous a s s e t :  i t  is a n  enormous 
t r e a s u r e .  H caw p i c k  up t h e  phone and make 
an appointment w i t h  t h e  D i r e c t o r  o r  Chief 
r i g h t  away. '.&is is  imposs ib le  i n  France 
(where p a r e n t  company i s  l o c a t e d ) .  The 
people  i n  Prance a r e  s u r p r i s e d  every  t h e  
that .  c o n t a c t s  wi th  government l a b s  a r e  so  
easy  i n  Canada. The l a b o r a t o r i e s  a r e  doing 
e x c e l l e n t  work, t h e y  a r e  f u l f i l l i n g  an  h-
p o r t a n t  and v e r y  v a l u a b l e  r o l e  f o r  indus-
t r y ,  and i f  p o s s i b l e  they  should con t fnue  
a s  t h e y  are.'" 

Ffrm 5. 	 "NRC h a s  e x c e l l e n t  f a c i l i t i e s ,  The i r  fore-
s i g h t  has  been damned good. They a r e  v e r y  
competent people .  The i r  p e r c e p t i o n  of 
i n d u s t r y ! s needs  i n  terms of f a c i l i t i e s  
h a s  been v e r y  good. DRB i s  superb." 

Firm 6.  "The Western F o r e s t  P roduc t s  Labora to ry  i s  
a v e r y  f i n e  group. They, a r e  hard t o  b e a t  
because  they  a r e  knowledgeable,  and i f  you 
approach them, t h e y  g e t  on i t  r i g h t  away 
and g i v e  t h e  answers ve ry  q u i c k l y .  They 
have some of t h e  b e s t  guys i n  t h e  bus%-
wess, There  is a d e f i n i % e  need f o r  F o r e s t  
P roduc t s  L a b o r a t o r i e s ,  I can c a l l  Librar-
i e s ,  u n i v e r s i t i e s ,  e t c . ,  f o r  c e r t a i n  in-
fo rmat ion ,  b u t  t h e r e  is  nobody bu t  t h e  
government l a b s  who looks  a t  t h e  chemical  
p r o p e r t i e s  s f  wood . There i s  nobody b e t t e r  
equipped t o  do t h i s  t h a n  a government l a b .  
Through t h e  government l a b s  we have 
achieved a b e t t e r  marke t ing  i n s i g h t  of 
m o d  produc t s .  It is  now regarded a s  an 
eng ineer fng  m a t e r i a l .  We cou ld  nevem dup-
l i c a t e  t h e  e f f o r t  of t h e  Western F o r e s t  
P roduc t s  Laboratory .  I n  i n d u s t r y  t h e r e  i s  
always a l i m i t  t o  t h e  amount of money in-
v e s t e d  i n  W & D a s  a f u n c t i o n  of t h e  pay-
o f f  p e r i o d .  R & D i s  n o t  under taken  i n  
i n d u s t r y  i f  t h e  b e n e f i t s  a r e  n o t  s h o r t -
term, Answers t o  a l o t  of our  problems 
would no t  b e  known i f  t h e  government l a b  
hadnl t dec ided  t e n  y e a r s  ago t o  do some 
r e s e a r c h  i n  c e r t a i n  a r e a s a s s  



Firm 7. 	 "'There is,  and t h e r e  w i l l  con t inue  t o  be  a 
need f o r  government l a b o r a t o r f e s ,  s i n c e  
they  seem to  know eve ry th ing  about p a r t i c -  
u l a r  a r e a s .  Government l a b s  can a f f o r d  t o  
a c q u i r e  and keep a 1st of bowPedge - much 
more so than t he  p r i v a t e  s e c t o r  where pro- 
f i t s  must b e  earned on a l l  a c t i v i t i e s . "  

Firm 8, 	 "Government l a b o r a t o r i e s  a r e  exceeding 8y 
impor tan t .  They should not  be  regarded a s  
i n d u s t r i a l  Labs, Ifany f i r m s  do not  want 
t o  cagry  t h e  modest expend i t u r e s  of even a 
sma l l  R 6 D e f f o r t ,  and t hus  a l a r g e  
number s f  f f rms  a r e  no t  doing any r e s e a r c h  
a t  a l l .  h d  then they  a r e  no t  s a t g s f f e d  
and ve ry  c r i t i c a l  s f  gover m e n %  
l a b o r a t o r i e s  if t h ey  do  no t  want t o  become 
t h e i r  own pe r sona l  R & D u n i t s . "  

'The m a t t e r  is c l e a r l y  wst a s imple  one,  and 
manufactur ing f i r m s  obvious ly  Back t h e  unanimity of  
opiwfon about government l a b o r a t o r i e s  t h a t  paral -
l e l s  t h e  u n a ~ i m i t y  of s p i n i o n  about Canadian 
manuf a c  t u r i n g  i n d u s t r y  among government s c f  e n t i s t s  
and eng ineers .  The remarks made by Firm 8, above, 
g i v e  one c l u e  t o  t h e  r ea sons  f o r  t h i s  d ivergence  of 
op in ion  among i n d u s t r i a l  f i rms .  Pos s ib ly ,  some 
f i r m s  have c e r t a i n  e x p e c t a t i o n s  of government 
l a b o r a t o r i e s  which cannot  b e  f u l f i l l e d ,  a s i t u a t i o n  
which prorrlotes h s s t f l f  t y .  

Between t h e  sma l l  s e v e r e l y  c r i t i c a l  m ino r i t y  
( no t  a l l  of i t  without  b a s i s )  and t h e  sma l l  rninor-
f t y  which was v e r y  Laudatory l i e s  t h e  m a j o r i t y  of 
% % r m s .  These could see bo th  s t r e n g t h s  and weakness- 
e s  bn government W & D e s t a b l i s h m e n t s  i n  t h e i r  
r e l a t i o n s  wi th  manufactur ing i ndus t ry .  They regard  
government s c i e n t i s t s  a s  be ing  of h igh  c a l i b r e  i n  
g e n e r a l  and b e l i e v e  they do  work of  h igh  qua l f  t y .  
However, many f i r m s  had r e s e r v a t i o n s  ox c t f t i c t s r n s  
of t h e  type of work on which government R & D 
personne l  a r e  engaged, 

There a l s o  e x i s t s  a  group of f i r m s  which f i n d s  
t h a t  g o v e r m e n t  Babo ra to r i e s  a r e  doing l i t t l e  o r  
nothing of d i r e c t  v a l u e  t o  them, ( I n  making t h i s  
obse rva t i on  most of them neg l ec t  t o  cons ide r  l e s s  
d i r e c t  b e n e f i t s  such a s  s t a n d a r d s ,  codes ,  c o n t r o l s ,  
e t c . )  Typica l  comments a r e  a s  f o l l sws .  



Firm 1. 	 "There i s  n o t  much go ing  on i n  government 
l a b s  s f  i n t e r e s t  t o  me. For  our  b u s i n e s s  
we go t o  companies i n  t h e  Uni ted  S t a t e s .  I 
d o n ' t  waste  t i m e  t r y i n g  t o  f i n d  i r r e l e v a n t  
i n f o r m a t i o n .  There  i s  n o t  much government 
l a b s  cou ld  do f o r  our  company i n  t h e  
development of new p r o d u c t s  ." 

F i ~ m2. 	 "Lab b Xis v e r y  competent .  However, t h e y  
have a f r e e  c o u r s e  of a c t i o n  and t h e i r  
work happens t o  have v e r y  B i t t l e  i n  common 
w i t h  t h e  i n t e r e s t s  of  t h i s  company. They 
a r e  n o t  i n t e r e s t e d  i n  t h e  problems t h i c h  
i n t e x e s t  u s ,  a l t h o u g h  t h e y  a r e  v e r y  happy 
t o  t a l k  when c o n t a c t e d  .'" 

Firm 3. 	 "People  i n  government l a b o r a t o r i e s  a r e  n o t  
l a c k i n g  s u f f i c i e n t  e x p e r t f  se : by and Barge 
t h e y  a r e  p r e t t y  competent .  However, t h e y  
l a c k  t h e  r e l e v a n t  e x p e r t i s e .  They a r e  
working on t h e  wrong problems, and a r e  n o t  
i n t e r e s t e d  i n  s p e c i f i c  i n d u s t r i a l  
problems."" 

Firm 4. 	 " W e  canno t  use  t h e  t h i n g s  t h e y  a r e  doing.  
T h i s  d o e s  n o t  mean t h a t  t h e  q u a l i t y  of 
t h e i r  r e s e a r c h  i s  t o o  Bow o r  t o o  f a r  away 
from p r a c t i c a l  a p p l f c a t i s n .  It i s  t o o  f a r  
away from o u r  p r a c t i c a l  a p p l i c a t i o n s  ." 

Firm 5. 	 "Our b u s i n e s s  d o e s  n o t  have much t o  do 
wf th  t h i n g s  g o i n g  on i n  government labor-
a t o r i e s .  For i n s t a n c e ,  no government l a b  
i s  invo lved  i n  r a d a r  development.  There  i s  
no c e n t r e  w i t h i n  t h e  government where a 
group is  l o o k i n g  a t  advanced concepts."  

T h i s  g roup  o f  f i r m s  d i d  no t  c l a i m  t h a t  govern- 
ment l a b s  were no t  working on o r  were u n i n t e r e s t e d  
i n  i n d u s t r i a l  problems. They were s imply  rnaklng t h e  
p o i n t  t h a t  no th ing  i s  g o i n g  on which f s  of  d i r e c t  
v a l u e  t o  t h e i r  p a r t f c u l a r  i n t e r e s t s .  However, an-
o t h e r  group of  f i r m s  expressed  t h e  v iew t h a t  gov-
e r m e n t  l a b s ,  i n  g e n e r a l ,  r e a l l y  have no i n t e r e s t  
f n  t h e  needs  of  i n d u s t r y .  Examples of  such views 
a r e  a s  folPows: 

Firm 1. 	 " ~ o s t  government l a b s  do n o t  have t h e  
r i g h t  ph i losophy  t o  a s s i s t  a commercial 
o r g a n i z a t i o n .  Most i n d i v i d u a l s  i n  
government l a b s  have t h e  wrong a t t i t u d e s  

315 



and a r e  n o t  s u i t a b l e  t o  h e l p  i n d u s t r y .  
I n d u s t r y  d o e s  n o t  have  a good image i n  
most government l abs . "  

Firm 2. 	 "Government l a b s  a r e  b i a s e d  a g a i n s t  indus-
t r y .  I n d u s t r y  i s  p r o f i t  o r i e n t e d  and gov-
ernment labs a r e  n o t  and t h e n e  is  t o o  much 
s f  them a g a i n s t  us!  , Th%s complex g o e s  
back t o  t h e  days when government employees 
were pa id  bad ly ;  b u t  t h i s  i s  n o t  t r u e  
a n p o r e  

Firm 3. here is n o t  enough work o f  a p r a c t i c a l  
n a t u r e .  It is  t o o  f a r  removed from indus-
t r i a l  a p p l i c a t i o n s .  They a r e  s c i e n t i s t s  
and s c i e n t i s t s  l i k e  t o  write p a p e r s  and 
t h e r e f o r e  a  Hot of t h e i r  work i s  r e a l l y  
!way o u t s  . I n d u s t r y  i s  f r u s t r a t e d  t h a t  i t  
h a s  been u n a b l e  t o  t u r n  around t h e  
d i r e c t i o n  s f  t h e  Habjs activities." 

Most f i r m s  which commented on t h e  n a t u r e  of 
t h e  R ti D a c t i v i t i e s  i n  government e s t a b l i s h m e n t s ,  
and pe rce ived  gaps  i n  t h e s e  a c t i v i t i e s  a n d / o r  
d e t e c t e d  f a i l i n g s  i n  t h e  a t t i t u d e  of government 
s c i e n t i s t s  t o  i n d u s t r y ,  made e s n s t r u c t i v e  
s u g g e s t i o n s  o n  Elow t h e  p e r c e i v e d  d e f e c t s  might  b e  
reduced o r  e l i m i n a t e d ,  

PFrm 1. 	 " I n  g e n e r a l ,  government l a b s  shou ld  look 
more a t  i n d u s t r y ,  o r  maybe i n d u s t r y  s h o u l d  
look  more a t  t h e  l a b s m 8 '  

Firm 2. 	 '@If f w d u s t r y  i s  n o t  w i l l i n g  t o  t a k e  t h e  
i n i t i a t i v e ,  Labs shou ld  go o u t  and v i s i t  
i n d u s t r y  and g e t  a d v i c e  from i t .  You caw-
n o t  do  r e s e a r c h  i n  a vacuum. You have t o  
t a l k  t o  t h e  u s e r s  of t h e  R & 1[B r e s u l t s . "  

"R & D t h a t  is  t o  b e  u s e f u l  t o  i n d u s t r y  
shou ld  r e f l e e t  i n  i t s  d i r e c t i o n  and 
s b j  e c  t i v e s  t h e  r e q u i r e m e n t s  of i n d u s t r y .  
Only i n d u s t r y ,  b e c a u s e  of  i t s  h o w l e d g e  of 
t h e  e u s t o m e r l s  r e q u i r e m e n t s ,  is  I n  a 
p o s i t i o n  t o  d e f i n e  and s p e c i f y  t h e  
p r o d u c t ,  i d e n t i f y  t h e  t echno log icaE  gaps ,  
and a s  a c snsequenee ,  d e f i n e  t h e  f r i n g e  
a r e a s  where more r e s e a r c h  i s  requ t red . ' "  



Firm 4. 	 "Governmen% l a b o r a t o r i e s  should  improve 
communication wi th  i n d u s t r y .  They should 
g e t  d e t a i l e d  i n d u s t r y  a d v i c e  on what 
should be  done. There  should be  a mechan-
i s m  t o  i n d i c a t e  t o  NWC t h a t  a c e r t a i n  new 
d i s c i p l i n e  o r  e x p e r t i s e  w i l l  be  needed i n  
a  g o v e r m e n t  l a b  ." 

More f i r m s  than  no t  b e l i e v e  t h a t  government 
l a b s  a r e  doPng u s e f u l  work i n  t h e i r  a r e a s  s f  i n t e r -
est and,  i n  c o n t r a s t  t o  t h e  few f i r m s  quoted above, 
b e l i e v e  t h a t  government R d D p e r s o n n e l  g e n e r a l l y  
t r y  t o  be  h e l p f u l  and c o o p e r a t i v e  w i t h  i n d u s t r y ,  
However, a l t h o u g h  t h e  a c t i v i t y  i s  i n  t h e  a p p r s p r i -
a t e  a r e a s  and t h e  a t t i t u d e  of g o v e r m e n t  s c i e n t i s t s  
i s  p o s i  t f v e ,  f i r m s  n e v e r t h e l e s s  p e r c e i v e  s e v e r a l  
s e r i o u s  d e f i c i e n c i e s  i n  government t a b o r a t o r i e s 1  
a b i l i t y  t o  a s s i s t  manufac tu r ing .  The f i r s t  i s  what 
many f i r m s  would d e s c r i b e  a s  t h e  l a c k  of market 
o r i e n t a t i o n  i n  t h e  l a b o ~ a t o r i e s ,  and t h e  second is 
t h  r s  
t o  unders tand  t h e  commercial world.  These a r e  
impor tan t  c r i t i c i s m s  because  more than  any o t h e r s  
t h e y  c a l l  i n t o  q u e s t i o n  t h e  r o l e s  and f u n c t i o n s  s f  
government l a b o r a t o r i e s ,  and t h e  o r d e r i n g  of t h e  
l a b o r a t o r i e s ~  r e s p o n s i b i l i t i e s  t o  t h e  p u b l i c  and 
t h e  v a t  i o u s  s u b d i v i s i s n s  of t h e  p r i v a t e  s e c t o r .  
S ince  NRC i s  t h e  most f r e q u e n t l y  mentioned R & D 
e s t a b l i s h m e n t  t h e s e  c r f  t i c i s m s  have p a r t i c u l a r  
r e l e v a n c e  f o r  i t .  I n  r e l a t P o n  t o  t h e  l a c k  s f  market  
s r l e w t a t i s n  i n  t h e  l a b s ,  some examples of indus-
t r k a l  o b s e r v a t i o n  a r e  as fo l lows  : 

Firm 1, 	 "The major  o b j e c t i o n  a g a i n s t  g o v e r m e n t  
l a b s  i s  t h a t  they  d o  no t  know how t o  g e t  
an  i d e a  i n t o  t h e  commercial market." 

Firm 2. 	 " ~ r o d u cts  inven ted  i n  government l a b s r a -
t o r i e s  a r e  no t  u s e f u l .  Government l a b s  do  
n o t  c o n s i d e r  any market  p o t e n t i a l  b e f o r e  
they  s t a r t  work.'" 

@ tGovernment l a b o r a t o r i e s  a r e  t o o  f a r  
removed from t h e  market  p l a c e .  They don! t 
know what t h e  needs  of t h e  market  a r e ,  
what i s  r e q u i r e d  i n  d e s i g n ,  e t c .  They 
have v e r y  l i t t l e  i n c e n t i v e  t o  develop a  
marke tab le  p roduc t ;  i n  f a c t ,  t h e r e  a r e  a 
l a r g e  number of d i s i n c e n t i v e s .  I would not  
t r u s t  t h e i r  a d v i c e  on new products."  



Firm 4. 	 "They are doing r e s e a r c h  which is t o o  f a r  
back from t h e  marke t ,  and t h e i r  i n t e r f a c e  
wi th  i n d u s t r y  i s  t o o  weak a l though  t h e i r  
r e s e a r c h  i s  c l e a r l y  i n d u s t r y  o r i e n t e d .  The 
b a s k  problem f s  t h a t  r e s e a r c h  in govern-
ment l a b s  i s  t o o  i s o l a t e d .  Government Habs 
a r e  t oo  secure .  There  is  no i n c e n t i v e ;  
t h e r e  is no compet i t ion .  There  is  a b i g  
d i f f e r e n c e  between doing t h i n g s  rdgh t  and 
doing t h e  r i g h t  t h i n g s .  I n d u s t r y  i s  judged 
by what i t  does  bu t  a l so  by h a t  f t  does  
no t  do and t h e r e f o r e ,  by & a t  i s  being 
done by i t s  comge t t t o r s .  Th i s  norm pro-
vlded by feedback from compe t i t o r s  f s  
ab sen t  i n  g o v e r m e n t  Labs ," 

On %he f a i l u r e  of government people  t o  unders tand 
t h e  commercial world,  t h e  folloesing a r e  some of t h e  
many comments made. 

Firm l. v ' ~ ~ f e n t i s t s  eng inee r s  In g o a e r m e n tand 
l a b s  a r e  c i v i l  s e r v a n t s ,  They d o  not have 
suf f i c i e a t  p r e s s u r e s  and u rgenc i e s  t o  g e t  
a job done. They dons t have any appr ec i-
a k i s n  of the rough and tumble of commer-
c i a l  l f  f e e P a  

Firm 2. 	 f'Governmew% Habs do no t  have a c l e a r  
a p p r e c i a t i o n  of i n d u s t r y .  'They do no t  
have t he  same f i n a n c i a l  p r e s su re s .  There 
a r e  ns r i s k s .  They have no long term 
f inane  i a l  and manager i a l  p lanning ." 

Firm 3 .  	 "There a r e  a l a r g e  number of i n d i v i d u a l s  
who work v e r y  ha rd ,  a r e  i n t e r e s t e d  i n  in-
d u s t r y ,  a r e  e n t r e p r e n e u r i a l  and a r e  %,se l l - -

i ng  t o  he lp .  However, t hey  Bns i s t  on doing 
R & D t h e i r  01m way: t h e y  i n s i s t  on de-
t a i l e d  methodological  rmrk. The work is  
t o o  good, t o o  w e l l  documented, b u t  there-
f o r e  t oo  slow. The work method d e f e a t s  t h e  
purpose.  There a r e  no market p r e s su re s ;  
t h e r e  is no sense  of urgency. The theor-
e t i c a l  documentation of t h e  work %S 

e x c e l l e n t  b u t  i t  t a k e s  t oo  long and there-
f o r e  becomes u s e l e s s .  A l a b ,  f o r  example, 
may sugges t  a new produc t  t o  a f i rm.  Eater-
t h e  f i rm  goes  back t o  the l a b  t o  sugges t  
fmprovements and t h e  l a b  w a n t s  t o  i n v e s t i -
g a t e  t he se  improvements and s t a r t s  a s i x  



year program t o  do t h i s .  By t h a t  t i m e  t h e  
product  may b e  i n  e x c e l l e n t  shape,  b u t  i t  
i s  t o o  l a t e . "  

These l a t t e r  comments c o n t a i n  e lements  s f  less 
fundamental  but  f a i r l y  f r e q u e n t  c r b t i c i s r n s .  One of 
t h e s e  i s  t h a t  government l a b o r a t o r i e s  have no s e n s e  
s f  t h e  urgency c h a r a c t e r i s t i c  of work i n  i n d u s t r y .  
I n  b r i e f ,  g o v e r m e n t  s c i e n t i s t s  respond t o o  s l s w l y  
t o  i n d u s t r i a l  r e q u e s t s  f o r  a s s i s t a n c e .  Some 
comments were made: 

Firm 1. he d i f f e r e n t  t i m e  frame s f  government 
l a b s  i s  a b a r r i e r  t o  s u c c e s s £  u l  
i n t e r a c t i o n . "  

Firm 2 .  	 "I v i s i t e d  s e v e r a l  l a b s .  Nobody seemed t o  
be  doing a n y t h i n g ,  nobody was working. 
T h i s  was my impress ion  and i t  i s  probably  
no t  a c o r r e c t  one ,  b u t  i t  was c e r t a i n l y  
no t  a v e r y  dynamic environment which 1 
v i s i t e d  ." 

A q u i t e  d i f f e r e n t  minor c r i t i c i s m  i s  t h a t  i t  
i s  d i f f i c u l t  t o  g r a s p  t h e  o r g a n i z a t i o n  and func-
t i o n s  of government l a b o r a t o r i e s  su f  % i c i e n t I y  w e l l  
t o  e s t a b l i s h  c o n t a c t .  One i n d u s t r i a l  is%observed : 

"How do you approach NRC? We donrt h o w  how t o  
d e a l  w i t h  government l a b s .  W e  donf t know how 
t o  c o n t a c t  them i n  t h e  f i r s t  p l a c e .  Hf we do 
e s t a b l i s h  c o n t a c t ,  do they  want a c l e a r - c u t  
d e s c r i p t i o n  of our  problems? What kind of 
t n t e r a c t i o n  do they  want?" 

Another s a i d :  

s'Government l a b s  have a d e f i n i t e  h a c k  of 
making i n f o r m a t i o n  u n a ~ a i l a b l e . ' ~  

A t h i r d  s a i d  : 

'"n g e n e r a l ,  we f i n d  i t  v e r y  d i f f i c u l t  t o  f i n d  
our way through NRCeP' 

Before  c o n s i d e r i n g  t h e  i m p l i c a t i o n s  of t h e s e  
i n d u s t r i a l  o b s e r v a t i o n s ,  a few additional but  cru-
c i a l  p o i n t s  have t o  b e  c o n s i d e r e d .  F i r s t ,  we d i d  
no t  f i n d  unanimity  of  o p i n i o n  among t h e  f i r m s  in-
terviewed;  f o r  e v e r y  c r i t i c i s m  made by one f i r m ,  



one o r  more o t h e r  f i r m s  would d i s a g r e e  w i t h  i t .  
Second, i n  d i s c u s s i n g  problems of  i n t e r a c t i o n ,  t h e  
m a j o r i t y  of  f i r m s  pe rce ived  one o r  more b a r r i e r s  
o r i g i n a t i n g  on t h e  l a b  s i d e ,  bu t  none on t h e  in-
d u s t r i a l  s i d e .  However, a m i n o r i t y  was prepared t o  
say  t h e r e  a r e  a t  l e a s t  a s  many problems o r i g i n a t i n g  
i n  Bndustry a s  in t h e  government, and t h a t  any 
changes  made shou ld  no t  b e  u n i l a t e r a l .  m e r e  i s  no 
doubt  t h a t  t h i s  l a t t e r  group i s  c o n s i d e r a b l y  b e t t e r  
informed about t h e  r o l e s  and f u n c t i o n s  of gsvern-
ment l a b o r a t o r i e s  t h a n  t h e  former .  The m a j o r i t y  
group were i n c l i n e d  t o  c r i t i c i z e  t h e  l a b s  f o r  n o t  
dof ng what t h e y  a r e  supposed t o  do ,  o r  don' t t r y  t o  
do.  On t h e  o t h e r  hand one o r  two companies w i t h  
h i s t o r i e s  of  v e r y  s u c c e s s f u l  i n t e r a c t i o n  w i t h  gsv-
ernment l a b o r a t o r i e s ,  a l t h o u g h  n o t  r e g a r d i n g  t h e  
l a b s  a s  f l a w l e s s ,  a rgued  t h a t  t h e  r e a l  d i f f f c u l t f e s  
l i e  n o t  i n  t h e  Babs b u t  i n  i n d u s t r y .  One spokesman 
s a i d :  

" I n d u s t r y  i t s e l f  i s  c e r t a i n l y  r e s p o n s i b l e  f o r  
more than  h a l f  t h e  problem. Many f i r m s  a r e  t o o  
demand%wg, They i n s i s t  on r e c e i v i n g  a l l  t h e  
h e l p  and a s s i s t a n c e  i m n e d i a t e l y .  They pay 
t a x e s  and t h i n k  t h a t  is  a l l  t h a t  i s  r e q u i r e d  
t o  q u a l i f y  f o r  c s s p e r a t f o n  and a s s i s t a n c e ,  In-
d u s t r y fs a h t i  t u d e  towards  government l a b s  i s  
o f t e n  n e g a t i v e .  Many f i r m s  have emot ional  
r e a s o n s  f o r  not  working w i t h  government Babs -
t h e y  dons t l i k e  governments and c i v i l  ser-
v a n t s .  I wonder whether some f i r m s  who have 
been ex t remely  c r i t i c a l  of government l a b s  
r e a l l y  want t o  b e  he lped .  I n  any c a s e ,  t h e y  
a r e  i n t e r a c t i n g  w i t h  t h e  peop le  fn t h e  l a b s  
d e f i n i t e l y  i n  t h e  wrong way. They a r e  u s i n g  
t h e  wrong approach.  Seven ty - f ive  pe r  c e n t  of 
t h e  b a r r i e r s  t o  s u c c e s s f u l  i n t e r a c t i o n  w i t h  
government l a b s  a r e  t h e  r e s u l t  s f  t h e  l a c k  of 
i n d u s t r i a l  empathy.'' 

Other  r e l e v a n t  comments inc luded  : 

Firm 1, 	 "1f government l a b s  are working s i n c e r e l y  
t o  a c h i e v e  worthwhi le  o b j  e c t i v e s ,  i f  t h e  
mora le  i s  good and i f  t h e i r  peop le  command 
a  h i g h  d e g r e e  of e x p e r t i s e ,  t h e n  t h e  onus 
is on peop le  i n  i n d u s t r y  t o  f i n d  thew, 
v i s t t  them and t o  l i a i s e  w i t h  them. NRC 
shou ld  b e  p r o t e c t e d  from t h e  whims s f  
p o l i t i c i a n s  and indus t ry , ' "  



Firm 2 ,  	 "The b i g  t h i n g  is t h a t  i t  i s  n i c e  t o  know 
t h a t  t h e y  a r e  t h e r e .  It i s  an  emot ional  
f e e l i n g .  We don1 t l o o k  a t  l a b s  a s  devel-
o p e r s  of new p r o d u c t s .  W e  r e g a r d  t h e  l a b s  
a s  a p o t e n t i a l  o r  a c t u a l  s o u r c e  of tech-
n o l o g i c a l  i n f o r m a t i o n  on which i n d u s t r y  
can  f a l l  back anyt ime i t  needs  i t .  It i s  a 
k ind of a s s u r a n c e .  It g i v e s  c o n f i d e n c e  
t h a t  t h e s e  l a b s  e x i s t  and t h a t  they  a r e  
a c c e s s i b l e .  I n d u s t r y  re l ies  t o o  much on 
G s v e r m e n t  f o r  R & D.  The l a b s  a r e  doing 
e x c e l l e n t  work, a r e  f u l f i l l i n g  an import-
a n t  and v e r y  v a l u a b l e  r o l e  f o r  i n d u s t r y ,  
and i f  p o s s i b l e ,  t h e y  shou ld  c o n t i n u e  a s  
i s  

Firm 3 .  	 "YOU canno t  l e g i s l a t e  R d D. You shou ld  
n o t  d i c t a t e  what government l a b s  can  do,  
The c o u n t r y  r e q u i r e s  a c e r t a i n  number of 
peop le  t h i n k i n g  about  i d e a s .  We a r e  n o t  
i n  agreement w i t h  peop le  who a r e  c r l t i c a k  
of government l a b o r a t o r i e s . "  

Firm 4. 	 "'Whatever c r i t i c i s m  i n d u s t r y  and s c i e n c e  
p o l i c y  commit tees  may have w i t h  r e s p e c t  t o  
NRC, you c a n  make an e q l ~ a l l y  good e a s e  f o r  
L e t t i n g  NIX6 c o n t i n u e  a s  is." 

Firm 5. 	 "'eovernment labs  don '  t unders tand  t h e  pro- 
blems o f  p r i v a t e  i n d u s t r y ,  and we should-
nj  t expec t  them t o  unders tand  orar problems 
s i n c e  they  o p e r a t e  i n  a d i f f e r e n t  t i m e  
frame and have a d i f f e r e n t  s e t  of p r i o r -
i t i e s . "  

10. 
P o s s i b l e  I m p l i c a t i o n s  

& h e n we summarize t h e  v iews e x p r e s s e d  by i n d u s t r y  
abou t  government R & D e s t a b l i s h m e n t s ,  t h e  
f s l l o w l n g  main p o i n t s  emerge: 

(1) 	 A s m a l l  m i n o r i t y  of  f i r m s  1 s  e n t i r e l y  d i s s a t -
i s f i e d  wf t k  government l a b s  and w i t h  mC i n  
p a r t i c u l a r ,  Firms i n  t h i s  g roup  i d e n t i f y  in-
competence, i n a p p r o p r i a t e  r e s e a r c h  o r i e n t -
a t l o n ,  r emoteness ,  e t c . 

( 2 )  	 A s i m i l a r  s i z e d  m i n o r i t y  f  s e n t i r e l y  s a t i s f i e d  

321. 
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i s  o n l y  a  minor  aud ience  0% government l a b s ?  Should 
t h e y  form s t a r t i n g  p o i n t s  f o r  t h e  implementa t ion s f  
change i n  t h e  R & B e s t a b l i s h m e n t s ?  

I n  many ways t h e s e  v iews have s t r o n g  f o r c e ,  
f o r  t h e y  rest on a  f i r m  f o u n d a t i o n  of t r u t h .  They 
a r e  f o r  t h e  most p a r t  s i n c e r e ,  s e r i o u s ,  well- in-
t e n t f o n e d  views d e s e r v i n g  s f  s e r i o u s  c s n s i  d e r a t f o n .  
However, u n l e s s  t h e r e  is a r e a d i n e s s  t o  embrace a 
fundamental  r e o r i e n t a t i o n  i n  t h e  p h i l o s o p h i c a l  
underp inn ings  of  government l a b o r a t o r i e s ,  i n d u s t -
r i a l  compla in t s  i n  themse lves  a r e  n o t  s u f f i c i e n t  t o  
j u s t i f y  major  changes  i n  t h e  l a b s .  Such a  r e o r i e n t -
a t i o n  would r e q u i r e  a major  p o l i c y  d e c i s i o n  t a k e n  
a t  t h e  h i g h e s t  l e v e l s .  The q u e s t i o n  of t h e  d e s i r -
a b i l i t y  o f  t h i s  k ind of change canno t  b e  answered 
by examina t ion  of t h e  m a t e r t a l  c o l l a t e d  f o r  t h i s  
s t u d y .  The answer w i l l  b e  found th rough  examina t ion  
0% p e r s o n a l  v iews and v a l u e s  - p o l i t i c a l ,  mora l  and 
s o c i a l .  

Although t h e  i n d u s t r i a l  c r i t i c i s m s  a r e  founded 
on t r u t h ,  t h e y  a r t s e  because  of a b a s f c  misconcept-  
i o n  of t h e  r o l e  of t h e  government r e s e a r c h  es tab-
l i s h m e n t s .  Many i n d u s t r i a l  spokesmen have a c c u r a t -
e l y  d e s c r i b e d  what t h e y  r e g a r d  a s  a i l i n g  condi-
t i o n s ,  b u t  t h e y  a r e  m i s l e d  about  t h e i r  c a u s e s .  It 
i s  f a i r  t o  s a y  t h a t  government r e s e a r c h  e s t a b l i s h -
ments are n o t  c h a r a c t e r i z e d  by a market  r e o r i e n t a -
t i o n ;  and i t  i s  e q u a l l y  f a i r  t o  r e t o r t  - why shou ld  
t h e y  b e  when i t  i s  n e i t h e r  t h e i r  r o l e  nor  f u n c t i o n  
t o  b e  so?  It i s  t r u e  t h a t  c e r t a i n  a r e a s  s f  R & D of 
a c u t e  i n t e r e s t  t o  some manufac tu r ing  f f r m s  r e c e i v e  
l i t t l e  o r  no a t t e n t i o n  i n  government l a b o r a t o r i e s ;  
b u t  g i v e n  t h e  d e s i g n a t e d  r o l e s  and f u n c t i o n s  of 
government l a b s  t h i s  i s  o n l y  t o  b e  expec ted .  R ti D 
of v a l u e  t o  i n d u s t r y  shou ld  o n l y  b e  under taken  when 
c e r t a i n  c i r c u m s t a n c e s  a r e  m e t .  It i s  t r u e  t h a t  gov- 
ernment l a b s  may m i s s  c e r t a i n  v i t a l  a r e a s  which 
t h e y  shou ld  b e  a d d r e s s i n g  and t h a t  some of t h e  
R & D under taken  i s  of l i t t l e  v a l u e  t o  i n d u s t r y ;  
however , the  l a b s  do no t  e x i s t  t o  p r o v i d e  a  complete  
R d D s e r v i c e  t o  i n d u s t r y .  Some f i r m s  a n d / o r  
i n d u s t r i e s  a r e  bound t o  b e  d i s a p p o i n t e d .  

Unfa i r  a s  i t  may sound,  most i n d u s t r i a l  c r i -
t i c i s m s  of government R ti D e s t a b l i s h m e n t s  must  b e  
r e j e c t e d  a s  long  a s  i t  i s  beldeved t h a t  t h e  p r e s e n t  
r o l e s  and f u n c t i o n s  of most of t h e  e s t a b l i s h m e n t s  
a r e  v a l i d  and u s e f u l .  It seems u n r e a s o n a b l e  t o  
expec t  a l a b o r a t o r y  concerned w i t h  R 6 D on ocean-



agraphy t o  be  c o n v e r s a n t  w i t h  t h e  problems of t h e  
commercial wor ld ,  o r  t o  b e a r  i n  mind t h e  marke t ing  
weeds of v a r i o u s  i n d u s t r i e s  whkle deve lop ing  in-
s t r u m e n t s  needed i n  i t s  o m  r e s e a r c h ,  o r  t o  send 
i t s  s c i e n t i s t s  t o  v i s i t  manufac tu r ing  f i r m s  t o  f i n d  
o u t  & a t  s o r t  of R & B  t h e y  would l i k e  t h e  l a b  t o  
do.  That  would be  p r e p o s t e r o u s .  Most g e n e r a l  in-
d u s t r i a l  c r i t i c i s m s  a r e  i n v a l i d  i n  r e l a t i o n  to t h e  
v a s t  m a j o r i t y  o f  t h e  government l a b o r a t o r i e s ,  T h i s  
i n c l u d e s  such  l a r g e  miss ion-or ien ted  R & D complex-
es a s  DND, AECL and DOC* Although t h e s e  o rgan iza -
t i o n s  I n t e r a c t  w i t h  manufac tu r ing  i n d u s t r y  i n  a 
v a r i e t y  of  ways, t h e y  d o  n o t  e x i s t  t o  h e l p  i n d u s t r y  
o r  t o  p r o v i d e  i t  w i t h  s e r v i c e s .  T h e i r  i n t e r a c t i o n  
w i t h  i n d u s t r y  i s  l a r g e l y  based on s e l f - i n t e r e s t .  
They i n t e r a c t  i n  o r d e r  t o  g a i n  h e l p  and a s s i s t a n c e  
from i n d u s t r y  i n  a c h i e v i n g  t h e i r  n o n - i n d u s t r i a l l y  
o r i e n t e d  g o a l s ,  

But w s t  a l l  government R & D e s t a b l i s h m e n t s  
can  so e a s i l y  e scape  t h e  i n d u s t r i a l  c r i t i c i s m s .  A 
s i g n i  f  fc a n t  m i n o r i t y  Ras an  of f i c f a P  r e s p o n s f b i l i t y  
t o  i n d u s t r y  of one  form o r  a n o t h e r ,  Of g r e a t e s t  
impor tance  is  NRC, f o r  i t  comple te ly  dominates  t h i s  
m i n o r i t y  group,  Also i n  t h e  group a r e  t h e  F o r e s t  
P r o d u c t s  L a b o r a t o r i e s  of DOE and same s u b d i v i s i o n s  
of t h e  Mines Branch of EMR. 

When i n d u s t r i a l  spokesmen comment on and c r i -
t i c i z e  g o v e r m e n t  l a b o r a t o r i e s ,  two t i m e s  o u t  of 
t h r e e  t h e y  a r e  r e f e r r i n g  t o  NRC o r ,  more commonly, 
one  of i t s  d i v i s i o n s .  NKC i s  b e t t e r  h o r n  t o  fndus-
t ~ yt h a n  any o t h e r  government R ti D e s t a b l i s h m e n t ,  
a f a c t  c l e a r l y  i l l u s t r a t e d  i n  T a b l e s  V , 4  and V.5. 
Being b e s t  h o w  f t  i s  t h e r e f o r e  s u b j e c t e d  t o  most 
comment, b o t h  p o s i t i v e  and n e g a t i v e .  Bo t h e  in-
d u s t r i a l  o b s e r v a t i o n s  and c r i t i c i s m s  have g r e a t e r  
v a l i d i t y  f o r  NRC t h a n  t h e  rest of t h e  government 
s c i e n c e  complex? 

The answer can o n l y  b e  y e s ,  NRC h a s  a c l e a r  
mandate t o  a s s i s t  i n d u s t r y  i n  a number of ways, and 
many o f  t h e  a c t u a l  o r  p o t e n t i a l  b e n e f i c i a r i e s  of 
t h e  a s s i s t a n c e  a r e  d i s s a t i s f i e d  w i t h  a s p e c t s  of t h e  
s e r v i c e  t h e y  r e c e i v e .  To unders tand  t h e  r o o t s  of 
t h i s  d i s s a t i s f a c t i o n  w e  have t o  c o n s i d e r  t h e  p o i n t s  
of v iew of b o t h  NRC and i n d u s t r y .  

I n  Chapter  IV a n  a t t e m p t  was made t o  e x p l a i n  
how NRC i n t e r p r e t s  i t s  mandate.  A key s t a t e m e n t  
quoted i n  t h a t  e x p l a n a t i o n  was: " W e  (NRC) a r e  



c r e a t i n g  a knowledge base which i s  a p u b l i c  good, 
and on which t h e  n a t i o n  can draw. We a r e  promoting 
s c i e n t i f i c  and t e c h n o l o g i c a l  knowledge f o r  t h e  
henef i t  of a l l  Canadians ." 

Our d i s c u s s i o n s  w i t h  i n d u s t r i a l i s t s  r e v e a l  
q u i t e  c l e a r l y  t h a t ,  even  among t h e  s m a l l  m i n o r i t y  
of  Canadian f i r m s  which have i n t e r a c t e d  w i t h  NRC, 
i t s  mandate and r a i s o n  d k t r e  a r e  f o r  t h e  most p a r t  
misunders tood ,  m i s i n t e r p r e t e d  o r  s imply n o t  known 
a t  a l l .  The b r e a d t h  of NRC's mandate i s  n o t  
a p p r e c i a t e d  and t h e  n a t u r e  s f  i t s  r e s p s n s l b i l i t y  t o  
manufac tu r ing  i s  misunders tood .  

The p o i n t  about  NRC most f r e q u e n t l y  missed by 
i n d u s t r y ,  and i t  i s  a c r u c i a l  m i s s i o n ,  i s  t h a t  
NRC! s r e s p o n s i b i l i t y  t o  rnanufactur i n g  is t o  n u r t u r e  

concerned,  i t s  c o n t r i b u t i o n  t o  i n n o v a t i o n  and 
improvement i s  i n d i r e c t ,  n o t  d f r e c t .  It i n t e r p r e t s  
i t s  r e s p o n s i b i l i t y  a s  t h e  p r o v i s i o n  of knowledge, 
e x p e r t i s e  and s p e c i a l  f a c i l i t i e s  t o  i n d u s t r i a l  R & 
D u n i t s ,  and no t  as a c t i n g  a s  a n  e x t e r n a l  R & n 
u n i t  of manufac tu r ing  i n d u s t r y  with t h e  o b j e c t  s f  
p r o v i d i n g  p r o f i t - o r i e n t e d  i n n o v a t t o n s .  F a i l u r e  t o  
unders tand  t h i s  i s  c e n t r a l  t o  much of t h e  c r i t i c i s m  
l e v e l l e d  a g a i n s t  NWC. 

D e s p i t e  t h i s  we must concede t h a t  NIQC, and 
t h e r e f o r e  t h e  f e d e r a l  government, may b e  mis taken  
about  t h e  kind of h e l p  i n d u s t r y  wants from govern-
ment l a b s .  NRCl s mandate and t h e  i n t e r p r e t a t i o n  
made of i t  may b e  ou t  of  s t e p  w i t h  c u r r e n t  in-
d u s t r i a l  needs  and d e f i c i e n c i e s .  Perhaps  t h e r e  is 
a need f o r  a new p o l i c y  which would make a t  l e a s t  
p a r t  of NRC a n  e x t e n s f o n  s f  i n d u s t r i a l  R & D capab-
i l i t y  and which would pay more a t t e n t i o n  t o  t h e  
o p e r a t i n g  c o n d i t i o n s  of t h e  commercial  world and 
t h e  demands of t h e  marke t  p l a c e  t h a n  a t  p r e s e n t .  
Indeed ,  i t  seems NRC i s  making changes  i n  t h e s e  
d i r e c t i o n s . *  

* The Role o F  NRC i n  Canadian S c i e n c e  and Engin-
e e r i n g :  A Redefined P o l i c y  Framework." L e t t e r  from 
t h e  P r e s i d e n t  t o  a l l  S t a f f ,  3 December 1974. h 
e x c e r p t  from t h i s  l e t t e r  i s  g i v e n  i n  f o o t n o t e  46 f n  
Chapter  IV. 
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For t h e  moment, however, o u r  concern  i s  w i t h  
NRC 1 s p r e s e n t  mandate and i t s  implementa t ion.  Much 
of  t h e  c ; i t f c i sm s f  FRC r e l a t e s  t o  i t s  mandate 
r a t h e r  than  t o  t h e  way i n  Which t h i s  i s  c a r r i e d  
o u t .  It i s  worthw%af l e  re-examining i n d u s t r i a l  c r i -  
t i c i s m s  i n  t h e  l i g h t  s f  t h i s  d i s c o r d a n c e  between 
what NRC s u p p l i e s  and h a t  many f i r m s  demand o r  
expec t  of NRC. But f i r s t  i t  i s  u s e f u l  t o  c o n s i d e r  
t h e  v iews of t h o s e  f i r m s  which a r e  most s a t i s f i e d  
w i t h  WRC. riot s u r p r i s i n g l y  t h e s e  a r e  t h e  f i r m s  

which have enjoyed t h e  most f r u i t f u l  i n t e r a c t i o n s  
d t h  NRC. Usua l ly  t h e y  have developed e l s s e  per-
s o n a l  working r e l a t i o n s h i p s  w i t h  one  o r  more 
s c P e n t i s t s  o r  e n g i n e e r s  i n  an  NRC d i v i s i o n .  The i r  
knowledge s f  N R C ' s  r o l e s  and fuwct fons  i s  t h e  most 
comple te ,  w i t h  t h e  r e s u l t  t h a t  t h e y  know what t o  
e x p e c t  of  i t .  'They r e g a r d  NRC a s  a r i c h  r e s o u z c e  
which w i 1 1  y i e l d  r e s u l t s  i f  properky e x p l o r e d .  'They 
f i n d  t h e  s c i e n t i s t s  and e n g i n e e r s  a s  h e l p f u l  a s  
p s s s i b  k e  w i t h i n  t h e  c o n s t r a i n t s  imposed by t h e i r  
v a r i o u s  o b l i g a t i o n s ,  a l t h o u g h  o f t e n  r e g r e t t i n g  t h e  
l a c k  s f  g r e a t e r  f l e x i b i l i t y  i n  t h e  a v a i H a b i b i t y  of 
s c i e n t i s t s  whose e x p e r t i s e  is  needed.  They d o  no t  
l o o k  t o  t h e  l a b s  a s  d e v e l o p e r s  s f  new p r o d u c t s ;  
t h e y  r e g a r d  them a s  a  v a l u a b l e  s o u r c e  of s c i e n t i f i c  
and t e c h n o b o g i c a l  i n f o m a t i o n  on which t h e y  can  
draw when t h e  need a r i s e s .  They have i n  many c a s e s  
been r e c i p i e n t s  of  t echno logy  o r i g i n a t i n g  i n  %R@ 
l a b s .  S i n c e  t h e y  a r e  aware t h a t  NRC i s  n o t  r e a l l y  
i n  t h e  b u s i n e s s  of t r a n s f e r r i n g  t echno logy  Q excep t  
v i a  i t s  s p e c i a l  s u b d i v i s i o n s ,  TZS and CPBL) t h e y  
know t h a t  t h e  major  i n i t i a t i v e  must come from them- 
s e l v e s  i f  s u c c e s s f u l  t r a n s f e r s  a r e  t o  b e  e f f e c t e d ,  
The i r  most impor tan t  a t t r i b u t e  is  t h e i r  
a t t i t u d e  towards  NRC. Having come t o  unders tand  
NRC a s  t t  now i s  and now o p e r a t e s ,  t h e y  approach 
NRC i n  such a  way a s  t o  maximize t h e i r  b e n e f i t s  
from i t .  They a r e  u s u a l l y  n o t  d i s a p p o i n t e d .  

The importance  of t h i s  a t t i t u d e  can  e a s i l y  b e  
s h o r n  by a  comparison of two c m p a n f e s .  The f i r s t  
f i r m  has had v e r y  l i t t l e  i n t e r a c t i o n  w t t h  govern-
ment l a b o r a t o r i e s .  It s spokesman made t h e  fo l lowing  
o b s e r v a t i o n s  - "The major  o b j e c t i o n  a g a i n s t  govern- 
ment l a b s  is  t h a t  t h e y  have n o t  t h e  f a i n t e s t  i d e a  



and do n o t  h o w  how t o  g e t  a n  i d e a  i n t o  a commer-
c i a l  market." "re second f i r m  h a s  enjoyed prolonged 
and s u c c e s s f u l  i n t e r a c t i o n  w i t h  NRC. They have had 
s e v e r a l  commercial s u c c e s s e s  from i n s t r u m e n t s  
developed a t  NRC. These i n s t r u m e n t s  were " i n i t i a l l y  
i n t e n d e d  f o r  use  by t h e  s c i e n t i s t s  themse lvesee .  Ira 
o t h e r  words, t h e  i n s t r u m e n t s  were developed wi thou t  
a thought  b e i n g  g iven  t o  t h e i r  commercial p o t e n t i a l  
o r  a p p l i c a b i l i t y .  The d i f f e r e n c e  between t h e  two 
f t r m s  is one  of a t t i t u d e  and e x p e c t a t i o n .  The 
second f i r m ,  knowlng t h e  workings  of  NRC, recog-
n f z e s  t h a t  i n d u s t r y  h a s  t o  e x t r a c t  h e l p  from NRC 
r a t h e r  t h a n  w a i t  f o r  i t  t o  b e  handed o u t .  "They 
( i n d u s t 1  f a %  f i r m s )  shou ld  v i s i t  MRC o n  a  con t inuous  
b a s i s .  They shou ld  be  pacing t h e  c o r r i d o r s  of NRC 
i n s t e a d  of s i t t i n g  around complaining . 'Qigwifi- 
c a n t l y ,  however, t h e  same spokesman t h e n  added,  
"maybe NRC shou ld  have a l i a i s o n  s e r v i c e ,  s o  t h a t  
more i n d u s t r i a l  f i r m s  would have t h e  kind of 
i n t e r a c t i o n  we have." 

Most f i r m s  d o  no t  have such a p o s i t i v e  a t t i -
t u d e  t o  P9RC a s  t h e  f i r m  whose views have j u s t  been 
c o n s i d e r e d ,  w i t h  t h e  r e s u l t  t h a t  t h e  d i s c o r d a n c e  
between i n d u s t r i a l  e x p e c t a t i o n s  of NRC and what YRC 
a c t u a l l y  p r o v i d e s  w i l l  c o n t i n u e  t o  cause  v a r y i n g  
d e g r e e s  of d i s s a t i s f a c t i o n .  

However, o n  t h e  b a s i s  of  some of our  f i n d i n g s  
i n  Chap te r s  111 and PV,  w e  s u s p e c t  t h a t  u s e f u l  
s t e p s  cou ld  be  t aken  t o  reduce  t h e  s t r e n g t h  of 
p r e s e n t  d i s s a t i s f a c t i o n  wi thou t  s i g n i f i c a n t l y  
a l t e r i n g  t h e  r o l e s  and f u n c t i o n s  of NRC. C e r t a i n  
o r g a n i z a t i o n a l ,  s t r u c e u r  a 1  and a t t i t u d i n a l  changes  
a r e  p o s s i b l e  wi thou t  t h e  need f o r  major  p o l i c y  and 
r o l e  changes.  For example, g r e a t e r  encouragement 
c o u l d  be  g i v e n  t o  s c i e n t i s t s  and e n g i n e e r s  t o  in-
t e r a c t  and c o o p e r a t e  w i t h  manufac tu r ing  f i rms .  
A l t e r a t i o n s  i n  e v a l u a t i o n  p r o c e d u r e s  and i n  t h e  
c r i t e r f a  f o r  promotion of R & D p e r s o n n e l  would b e  
impor tan t  i n  t h i s .  As many i n d u s t r i a l  spokesmen 
and government employees have o b s e r v e d ,  t h e r e  may 














































































































































