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l .o  I N T R O D U C T I O N

Over two weeks th e  c o n s u lta n t has been shown INTEC and has d isc u sse d  th e  

s i tu a t io n  w ith  i t s  s t a f f ,  v i s i t e d  c l i e n t s ,  o f f i c i a l s  and CIMM as w e ll as 

Foundation Q iile  and th e  U n iv e rs ity  o f  C h ile , In  a d d i tio n  a good d e a l o f  

documents have been s tu d ie d . The program has been very  fu n p a c k e d  and 

th e re  has no t been much tim e to  w r i te  a r e p o r t .  The p re s e n t document c o n s is ts  

o f  n o te s  p rep ared  in -betw een  m eetings, o th e r  a c t i v i t i e s  and in  th e  even in g s. 

There h as  been no tim e to  work them to g e th e r  to  a  co h ere n t re p o r t  o r  to  

weed o u t red u n d an c ies . The n o te s  w i l l  be used in  Vienna a long  w ith  th e  

c o n tr ib u tio n s  from th e  o th e r  c o n s u lta n t ,  to  p rep a re  th e  f in a l  r e p o r t .

As c e r t a in  d e c is io n s  a re  in  th e  p ro c e ss  o f  being  tak en  in  C h ile , th e s e  days, 

th e  no tes  may be o f  some u se . I t  i s  em phasised th a t  th e y  do n o t y e t  have th e  

s ta tu s  o f  a UN document and in  th e  f i n a l  d isc u ss io n s  some o f  th e  views may 

be a d ju s te d  o r ta k en  o u t.

Each no te  has been given a  number, which to g e th e r  w ith  th e  l i s t  o f c o n te n t 

can f a c i l i t a t e  th e  use o f  th e  n o te s . On th e  fo llo w in g  pages i s  a ls o  a

summary.
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2.0 SUMMARY AND SOME SUGGESTIONS

INTEC CHILE i s  co n sid ered  a su c c e s s fu l m u ltip u rp o se , a u l t i d i s c ip l i n e  i n s t i t u t e ,

w ith  a  deg ree  o f  s e l f - f in a n c in g  w hich, even by th e  s ta n d a rd  o f  in d u s t r i a l i z e d

c o u n tr ie s ,  i s  im pressive .

2.1 D iagnosis

S t i l l  i t  i s  ii .  s e r io u s  tro u b le  fo r  the* fo llo w in g  re a s o n s :

-  The government wanted i t  to  be s e l f - f in a n c in g  to  a  deg ree  which w i l l  e i t h e r  

k i l l  i t  o r  tran sfo rm  i t  to  an  i n s t i t u t i o n  which can h a rd ly  be c a l le d  a 

Research I n s t i t u t e .

-  The c re a t io n  o f Foundation C h ile  and i t s  cho ice  o f  a c t i v i t i e s ,  h av in g  invaded 

INTEC's m arket, Foundation C h ile  has c re a te d  a redundan t c a p a c ity  fox c o n tra c t  

re s e a rc h  in  a very  depressed  m arket. W ith i t s  s u p e r io r  f in a n c in g  Foundation  

C h ile  may soon k i l l  INTEC and c re a te  sev e re  problem s fo r  some o th e r  re s e a rc h  

i n s t i t u t e s .

-  The w orld economic c r i s i s  to g e th e r  w ith  th e  n a t io n a l economic problem s have 

( te m p o ra r ily , we must hope) c re a te d  a r a th e r  d i f f i c u l t  c lim a te  fo r  in d u s t r i a l  

re s e a rc h  in  C h ile .

-  INTEC's s ta tu s  as a government e n t i ty  may c re a te  a d d i t io n a l  problem s i n  an 

economy b e l ie v in g  in  p r iv a te  e n te r p r is e  and th e  f r e e  m arket f o r c e s .

-  INTEC has c o n tra c te d  so much in  term s o f  s t a f f  th a t  many o f  i t s  a c t i v i t i e s  

a re  below th e  s iz e  which in  the  long , o r  even medium term , i s  o p tim al
and a re  in  danger o f  f a i l in g .
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_ INTEC has for too many years lived on the limits of starvation and has 
exhausted its resources in terms of people and equipment.

2.2 Does INTEC have a ro le  to  p la y  in  th e  s h o r t  and long term ?

In  th e  s h o r t  term , INTEC's r o le  i s  im p o rtan t a lthough  i t  i s  d i f f i c u l t  to  s e l l  

a l l  a v a i la b le  c a p a c ity .

In  th e  long  term , i f  in d u s t r i a l i z a t i o n  and th e  economy in  g e n e ra l develops favour­

a b ly , C h ile  w i l l  c e r t a in ly  need more re se a rc h  c a p a c ity  th a n  i t  has to d a y . So 

th e re  ought to  be a fu tu re  fo r  INTEC.

To g ive up INTEC now would, f o r  th e  government and fo r  CORFO,be an  a c t  o f  d e f e a t .

I t  would s ig n a l  lack  o f b e l ie v e  in  be in g  ab le  to  so lv e  th e  economic problem s 

o f C h ile .

The c o n s u l ta n t 's  op in ion  i s  th a t  th e re  ought to  be no re a so n  fo r  such  pessim ism . 

C h ile  has a  very good p o te n t i a l .  Well educa ted , d e d ic a te d  p e o p le , p le n t i f u l  

n a tu ra l  reso u rces  and a lre a d y  a good in f r a s t r u c tu r e  and a c o n s id e ra b le  in d u s try .

2.3 P o ss ib le  s o lu tio n s  fo r  INTEC

Threu a l te r n a t iv e s  a re  l i s t e d  below . The sequence does n o t r e f l e c t  p r i o r i t y .

1. A c o n s id e ra b le  f in a n c ia l  su p p o rt th rough  CORFO or o th e r  so u rces  to  th e  tune 

o f 50% o f th e  p re se n t budget f o r  a p e r io d  o f  say 3 y e a r s .

2. I f  Foundation C h ile  would s to p  com peting w ith  INTEC, and o th e r  n a t io n a l  re s e a rc h  

i n s t i t u t e s  and in s te a d  h e lp  them, INTEC could tak e  over Foundation  C h i le 's  c o n tra  

re se a rc h  and ag a in  become fo rc e fu l  enough not only to  su rv iv e  b u t to  ta k e  on



new a c t i v i t i e s  and g ra d u a lly  expand.

3. INTEC could  be in te g ra te d  w ith  th e  U n iv e rs ity  o f  C h ile , which would a ls o  

secu re  la rg e r  g roups, more economic o p e ra tio n  and access  to  more e x p e r t is e  

and a  le s s  p ressed  co m p e titio n .

Both a l t e r n a t iv e s  2 and 3 w i l l  re q u ire  government money b u t  l e s s  so  th a n  

a l t e r n a t iv e  1 .

.A l te r n a t iv e  2 and 3 w i l l  need very  c a re fu l  e v a lu a tio n . I t - ' l l  n e c e s s a r i ly  ta k e  

frim» to  ag ree  to  and make e f f e c t iv e .  In  th e  meantime a l t e r n a t iv e  1 m ust be 

r e s o r te d  to .

2.U Who should, pay for INTEC and why?

CORFO is the owner of INTEC. But INTEC serves many other interests and as 
CCRFO is operated as a profit-making enterprise, it is unreasonable that CORFO 
shall bear alone the burden of providing the economic platform for INTEC.
It already contributes more than desirable, from CORFO point of view, by 
financing special projects not directly related to CORFO enterprises.
It is impossible to increase the overhead charge on paid projects so much 
that it can secure a healthy development of INTEC.

It is a national obligation to secure adequate industrial research facilities 
in the country: partly because of the social benefit and partly as a stimulus
for industrial development. Every country with ambitions, developed or under­
developed, recognises this duty. A substantial fraction of the money needed 
to save and improve INTEC has to come directly from government or from 
government via the relevant government institution such as a research 
council.
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3-0 INDUSTRIAL RESEARCH IN CHILE

As th i s  r e p o r t  has C h ilean  in s t i tu t i o n s  as  i t s  t a r g e t ,  i t  has no purpose 

:o e la b o ra te  on tn e  re se a rc h  system  and th e  v a r io u s  re s e a rc h  i n s t i t u t e s ,  

nor on th e  e c o n o m ic /p o lit ic a l  s i tu a t io n ,  ex cep t when o f  consequence to  

INTEC.

In C hile  th e re  a re  some 8 branch i n s t i t u t e s  which seem to  fu n c tio n  

w ell (have only  seen  CIMM which i s  hand ling  m ining and e x t r a c t iv e  m e ta l­

lu rg y . I t  was w e ll equipped and seemed to  be e f f i c i e n t  and w ell~  balanced 

ced between s h o r t  term  services* and more lo n g --te rm  re s e a rc h , 60% e x te rn a l ,  

40% in  h o u se ) .

M ultibranch s e rv ic e s  a re  o f fe re d  by INTEC and two S an tiag o  u n iv e r s i t i e s  

and th e  Foundation C h ile . There i s  co n s id e ra b le  c o m p e titio n  fo i p ro je c ts  

and INTEC must p re s s  i t s  p r ic e s .

The U n iv e rs i t ie s  have t h e i r  ex is te n c e  secu red  and have re so u rces  to  

lav e lo p  peop le  o f  h igh  p ro fe s s io n a l  s ta n d a rd  w ith o u t ch arg in g  th e  c o s t  

to  th e i r  c l i e n t s .

Unless INTEC g e ts  some economic su b s id ie s  and /o r somehow i s  merged 

w ith the  U n iv e rs ity , i t  has sm all chances o f s u rv iv in g . I t  has a lre a d y  

co n tra c te d  so much in  s t a f f  th a t  some o f th e  work groups a re  below 

c r i t i c a l  s i t e  and they  spend so much tim e on p r o je c t s ,  78% th a t  th e re  is  

too  l i t l e  tim e fo r  s e lf - re n e w a l.

3.1 Sources o f fin an ce

Under the  p re s e n t economic system  i t  i s  a ttem p ted  to  p re s s  th e  re se a rc h  

i n s t i t u t e s  to  be 100% s e l f —fin an ced . A c tu a lly  th ey  have been re c e iv in g



somi» su p p o rt b u t w ith  th e  unders tan d in g  th a t  th ey  must so o n e s t be s e l f -  

fin an ced . T his squeeze has done some good. I t  has fo rc e d  them to  

r a t io n a l i z e  and become more e f f i c i e n t ,  to  use  more s u b c o n tra c tin g  e t c . ,  

b u t th i s  p o lic y  i s  d e s tru c t iv e  i f  c a r r ie d  too  f a r .  There i s  in  CORFO -  

th e  owner o f INTEC -  an unders tan d in g  o f  th e  f a c t  t h a t  INTEC i s  in  s e r io u s  

tro u b le  and h o p e fu lly  th e  UNIDO team can c o n tr ib u te  to  f in d in g  an a c c e p ta b le  

s o lu tio n .

One move in  t h i s  d i r e c t io n  i s  th e  new R esearch C ouncil which w i l l  fund 

re se a rc h  p r o je c ts .  For j u r i d i c a l  reaso n s  INTEC can n o t g e t  money t h i s  way. 

One government body does not g ive money to  a n o th e r  in  C h ile .

Because o f  th e  severe  unemployment s i t u a t io n ,  governm ent i n s t i t u t i o n s  

have been to ld  n o t to  g iv e  s t a f f .  In  o rd e r to  comply economic a s s is ta n c e  

may have to  be g iven .

The economic worldwide re c e ss io n  to g e th e r  w ith  th e  sudden chauige o f  econo­

mic system  in  C h ile  has caused a d i f f i c u l t  c lim a te  f o r  i n d u s t r i a l  re s e a rc h . 

G radually  th i s  c lim a te  must be expected  to  improve and i t  may be a good 

investm en t to  keep INTEC a l iv e  u n t i l  such tim e.

U.O CRITICAL SIZE

In  th e  UNDP/UNIDO IRSI e v a lu a tio n  th e  term  c r i t i a l  mas (analogy from uranium 

re a c to rs )  was much used . As INTEC has been c o n tra c tin g  th e  q u e s tio n  has 

been reused  i f  i t s  s iz e  as such o r  o f th e  v a r io u s  p ro fe s s io n a l  groups may 

have f a l l e n  below v ia b le  s iz e .

I n s t i t u t e  s iz e

The q u e s tio n  o f  c r i t i c a l  s iz e  i s  d i f f i c u l t  to  answer in  a b s o lu te  te rm s , 

because so many param eters a re  inv o lv ed .
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O bviously an I RSI can be sm all i f  i t  e x i t s  in  an environm ent where i t  

can su b c o n tra c t much o f  i t s  work. Many v ia b le  i n s t i t u t e s  e x i s t  w ith  

le s s  than  100 p e rso n s .

A g e n e ra l p u rpose , m ultib ranch  i n s t i t u t e  needs to  be la r g e r  than  a 

branch i n s t i t u t e  because i t  needs to  have more g ro u p s, each o f  which 

must have v ia b le  s iz e .  The s iz e  a ls o  depends on th e  le v e l  o f  s o p h i s t i ­

c a tio n . The more s o p h is t ic a te d  an i n s t i t u t e  i s ,  th e  la rg e r  i t  must be 

because o f th e  many in strum en ts  and s p e c i a l i t i e s .  In  case  o f  INTEC a  

s t a f f  o f  200 would allow  more s t a b i l i t y  and b e t t e r  s e rv ic e s .  I t  i s  

th in k a b le  th a t  an INTEC w ith  100 people w i l l  have more problem s f in d in g  

a m arket than  an INTEC w ith  200. because th e  la r g e r  i n s t i t u t e  co u ld  o f f e r  

b e t t e r  and more d iv e r s i f ie d  s e rv ic e s .

Group s iz e

In  many i n s t i t u t e s  one may f in d  som¿> very  sm all s p e c i a l i t i e s  w ith  one 

re se a rc h e r  and a te c h n ic ia n . T h is may be O.X. when th e  s p e c ia l i t y  i s  th e  

use o f some s p e c ia l  equipm ent, l ik e  e le c tro n  m icroscopes and v a rio u s  

a n a ly t ic a l  to o ls .

Groups which a re  covering b ro ad er a s p e c ts , such as p ro je c tin g  and en g i­

n ee rin g , au tom ation , m icrob io logy , o p e ra t io n a l  a n a ly s is ,  e l e c t r o n ic s ,  need 

to  be la rg e r ;  maybe from 3 to  5 p ro fe s s io n a ls  o r  more depending uppon th e  

le v e l o f am bition .

The e le c t ro n ic  group a t  IOTEC is  doing f in e  work, b u t i s  o b v io u sly  dange­

ro u s ly  sm all. The lo s s  o f  one s e n io r  re s e a rc h e r  could  have s e r io u s  conse­

quences .

S ince i t  i s  im posib le  to  g ive  g e n e ra lly  v a l id  f ig u re s  o f c r i t i c a l  s iz e ,  

th i s  must be a sse sse d  from case to  c a se , ask ing  such q u e s tio n s  a s :
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-  I s  th e  group too  sm all to  be f l e x ib le  in  term s o f ta k in g  on p ro je c ts ?

-  I s  i t  so sm all th a t  i t  must r e f r a i n  from ta k in g  on la rg e  i n t e r e s t in g  

p ro je c t?
-  I s  i t  too  sm all to  have th e  needed s p e c ia l i s t ?

-  I s  i t  too  sm all to  p rov ide  an in s p ir in g  environm ent?

In  case  o f th e  i n s t i t u t e  as such -  p ro v id ed  each group i s  o f  adequate  

s iz e  -  th e  main q u e s tio n s  i s :  can i t  meet th e  m arket demand o r  must i t  

r e j e c t  in te r e s t in g  p ro je c ts ?

A nother c r i t e r i a  i s  i f  i t  i s  la rg e  enough to  be ab le  to  have good in t e r n a l  

s e rv ic e s  tak in g  ca re  o f such th in g s  a s :

-  Prom otion and m arketing

-  Computer s e rv ic e s

-  L ib ra ry  and in fo rm ation

-  Workshop f a c i l i t i e s

-  P r in tin g  and rep ro d u c tio n

-  S to re s  and s tocks

-  Legal advices

-  H ealth  and o th e r  p e rso n n e l b e n e f i ts

W ithout having had enough tim e and o p o r tu n ity  to  s tu d y  th e  s i t u a t io n  a t  

INTEC, i t  i s  im possib le  to  come up w ith  a w ell-founded  assessm en t. But 

th e  co n su ltan t’s im pression  i s  t h a t  co n s id e rin g  th e  m u ltitu d e  o f  a c t i v i t i e s  

covered , many o f the  groups a re  u n d e rs ize d . F u rth e r  c o n tra c t io n  w i l l  be 

dangerous. I f  INTEC could grow some 10 -  15% an u a lly  in  th e  y e a rs  to  come 

i t  may become more v ia b le  and u s e f u l l  in  prom oting in d u s t r i a l  grow th.
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GOVERNMENTS ROLE IN RESEARCH POLICY IN A MARKET ORIENTED ECONOMY

One o f  th e  most im portan t leaso n s le a rn e d  in  th e  r e c e n t UNDP/UNIDO e v a lu a tio n  

o f  IRSIS was th a t  th e  a p p l ic a t io n  o f  a  s te re o ty p e  IRS I  model -d is re g a rd in g  

lo c a l  p o l ' t i c a l ,  econom icil c o n d itio n s  a  le v e l  o f  developm ent as w e ll as 

developm ent p o te n t ia l s -  can cause sev e re  m istak es .

The UNIDO team i s  very  much aware o f  th i s  p i t f a l l  and t r i e s  to  be as r e a l i s t i c  

a s  p o s s ib le .  I t  i s  n ecessary  to  a s s e s s  th e  a p p ro p ria te  r o l e  o f  th e  C hilean  

government in  shaping  an e f f i c i e n t  IRSI p o lic y .

In  what may be term ed th e  s o c ia l  dem ocratic  c o u n tr ie s  o f  m ost o f  th e  in d u s t r i a l  

w orld , in d u s try  and m arket fo rc e s  a re  re sp o n s ib le s  fo r  c o n tro l in g  70 to  80% 

o f th e  re s e a rc h . Government c o n tro ls  th e  r e s t .

The reasons fo r  needing government c o n tro l a re  m ainly to  c a te r  f o r  th e  fu tu re  

( in d u s try  i s  ra th e r  cash -flow  , s h o r t  term  o rie n te d )  and to  c a te r  fo r  th e  

needs o f th e  s o c ie ty .  Needs which do no t r e p re s e n t a b u s in e s s  o p p o rtu n ity  fo r 

th e  p r iv a te  s e c to r .

In  a coun try  w ith  a l i b e r a l ,  m arket o r ie n te d  econom y,the b u s in e s s  s e c to r  i s  

l ik e ly  to  be even more c a sh flo w ,sh o rtte rm  o r ie n te d  and perhaps showing le s s  

s o c ia l  r e s p o n s ib i l i ty .  The re se a rc h  p o lic y  in  C hile  has aimed a t  provoking 

th e  IR S I 's  to  be e f f e c t iv e  and shed o f f  a c t i v i t i e s  fo r  which th e re  was no 

m arket. This has r e s u l te d  in  b e t t e r  management and e f f ic ie n c y ,  b u t  a lso  tended  

to  fo rce  IR S I 's  l ik e  INTEC to  do work which has l i t t l e  to  do w ith  re s e a rc h . I t  

has a lso  c r ip p le d  th e  a b i l i t y  to  develop*? new s k i l l s  and do fu tu re  o r ie n te d  

work.
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I t  i s  d i f f i c u l t  to  f in d  v a l id  argum ents fo r  b e lie v in g  t h a t  th e re  i s  le s s  need 

fo r  government subven tion  and c o n tro l in  C h ile  o f  a  m u ltib ra n ch , m u l t id ic ip l in e  

IKSi l i k e  INTEC than  in  th e  more developed c o u n t r ie s .  On th e  c o n tra ry , in  a 

le s s  developed a  country  i t  i s  more n ecessa ry  fo r  th e  government to  su p p o rt 

re se a rc h  as  a  means o f  prom oting developm ent.

5 . 1  Should th e  le s s  developed c o u n tr ie s  spend more money on re se a rc h  -han th e  

more developed c o u n tr ie s  in  o rd e r  to  ca tch  up?

The answer i s  g e n e ra lly  no. Much o f  th e  re s e a rc h  money sp en t i n  eg . U. S . A. 

i s  used fo r  space re s e a rc h , atom ic energy , m i l i t a r y  pu rposes and on o th e r  s o p n is -  

*t ic a te d  a rea s  n o t r e le v a n t  in  develop ing  c o u n tr ie s .  D eveloping new re v o lu tio n a ry  

technology in  develop ing  c o u n tr ie s  i s ,  g e n e ra lly  speak in g , le s s  p r o f i t a b le  th an  

in  h ig h ly  developed c o u n tr ie s .  The le s s  developed c o u n tr ie s  a re  n o t ab le  to  pro­

mote in tro d u c tio n  o f  s o p h is t ic a te d  new techno logy  and have a m arket which i s  too 

sm all to  pay fo r  th e  f a i l u r e s  w ith  o c c a s io n a l su c c e s s , because o f  t h e i r  l im ite d  

p r o f i t  p o s s i b i l i t y  in  a  sm all co u n try .

In  developing  and sm ellier c o u n tr ie s  R & D i s  r e la te d  to  more co n v en tio n a l p ro d u c ts  

and p ro cesses  than  in  th e  U. S. A. and com parable c o u n t r ie s .  The p r o je c t  su ccess  

r a t e  needs to  be h ig h e r. C ostly  h igh  r i s k  p r o je c ts  a re  seldom j u s t i f i e d  in  

develop ing  c o u n tr ie s .

5 .2  The P o te n t ia l  o f  C h ile

Compared to  most o th e r  c o u n tr ie s  c l a s i f i e d  as develop ing  c o u n t r ie s ,  C h ile  has many 

advantages :

a r e la t iv e ly  homogenous p o p u la tio n .

-  h ig h  le v e l  o f ed u ca tio n  and many p eop le  w ith  u n iv e r s i ty  e d u c a tio n .

-  b e t t e r  than  average n a tu ra l  re so u rc e s : m ining, f o r e s ty ,  f i s h in g ,  a g r ic u l tu r e ,  

o i l ,  hydro e l e c t r i c  power, good h a rb o u rs , good c lim a te .

-  good in f r a s t r u c tu r e .

There i s  no reason  to  be so modest in  term s o f am b itions w ith  r e s p e c t  to  in d u s t r i a ­

l i z a t i o n  and a b i l i t y  to  compete w ith  o th e r  c o u n tr ie s .
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6.0 NEW FIELDS OF ACTIVITY FOR DITEC

I n te c ’s ro le  is  to  do te c h n o lo g ic a l work (resea rch ) fo r  in d u s try  p r iv a te  and p u b lic , 

f i l l i n g  in  th e  gaps n o t covered by th e  b ranch  i n s t i t u t e s .  I t  com petes fo r  th i s  

work w ith  U n iv e rs i t ie s  and sometimes b ranch  i n s t i t u t e s  and Foundation  C h ile . With 

th e  sm all m anufacturing in d u s try  th e  p re s e n t  m arket i s  l im i te d  and INTEC has few 

s p e c i a l i t i e s  to  o f f e r  which can n o t be found e lsew here .

If INTEC s h a l l  have a b r ig h t  fu tu re  t : m ust, p robably  w ith in  th e  c o n s tr a in ts  ju s t  

mentioned >■ develop some new s k i l l s  which in  th e  fu tu re  have a  growing m arke t.

Below some such activities are suggested.

# i. Instrumentation, measurements and automation based on computerization.
This i s  probably  th e  most prom ising  f i e l d .  I t  could se rv e  a l l  th e  b ranch  

i n s t i t u t e s  and th e  primary m anufacturing  companies and make th a n  more com peti­

t i v e .

# 2. M icrobiology has many a s p e c ts :

I n d u s t r ia l  and p u b lic  nyg iene, v a rio u s  types o f  fe rm e n ta tio n  in d u s t r i e s  which 

can be fo reseen  to  have a b r ig h t  fu tu re  because o f th e  new p ro c e s se s  based  on 

g e n e tic  en g in ee rin g .

# 3. R o b o tics . In  m anufacturing  ro b o ts  ta k e  over more and more. C h ile  shou ld  no t

(o r on ly  in  a  t r a n s i t i o n  p erio d ) e s ta b l i s h  p ro d u c tio n  based  on cheap la b o u r.

I t  w i l l  be n ecessary  to  use modern technology  and ro b o tic s  i s  a b s o lu te ly  essen ­

t i a l  • I t  i s  a sc ien c e  r e la te d  to  # 1 . I t  i s  im p o rtan t to  have a c t i v i t i e s  

which m utually  su p p o rt one a n o th e r .

# 4. Environm ental p r o te c t io n . The most in d u s try  r e le v a n t  a c t i v i t y  r e l a t e s  to

in d u s t r i a l  e f f lu e n t  to  th e  w ater and th e  atm osphere. Environm ental im pact 

s tu d ie s ,  using  computer m odelling  and s o p h is t ic a te d  chem ical a n a ly s is  lends 

i t s e l f  w e ll to  an i n s t i t u t e  l ik e  INTEC-. S tu d ie s  o f  p u r ify in g  e f f lu e n ts  and 

reco v e rin g  b y -p ro d u c ts  and r e c i r c u la t io n  o f m a te r ia ls  a re  o th e r  p o s s ib le  

a c t i v i t i e s  in  t h i s  f i e l d .  I t  r e l a t e s  very much to  p rim ary  in d u s t r i e s  a.id
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th e re fo re  a m arket shou ld  e x i s t .

§ 5 . F ish  p ro c e s s in g . I t  i s  understood  th a t  th e  f is h in g  re s e a rc h  i n s t i t u t e  i s  devo ted  

mainly to  b io lo g ic a l  and e c o lo g ic a l s tu d ie s  and n o t to  th e  use  o f  f i s h .  There 

may w e ll be room in  C h ile  f o r  more lo c a l  consumption o f  f i s h  a s  w e ll as 

ex p o rt o f  i c e d ,f r o z e n , i r r a d i a te d  o r  canned f i s h  and o th e r  seafo o d  p ro d u c ts .

For INTEC th i s  may be a n a tu ra l  a c t i v i t y .

6 .1 How can new a c t i v i t i e s  be c re a te d ?

There may be many roads to  t h i s .

-  Persuade a company to  ta k e  i n t e r e s t ,  o r  ta k e  advantage o f  an in c id e n ta l  o p p o rtu n i­

ty  to  e n te r  th e  f i e l d .

-  Make a  f e a s i b i l i t y  s tu d y .

-  Send peop le  abroad to  le a rn  what o th e rs  a re  doing and a c q u ire  th e  s k i l l  needed 

to  s t a r t  up.

-  Do inhouse p ro je c ts  and t r y  to  use th e  r e s u l t s  to  a ro u se  a  sp o n so r.

From case  to  c u e  th e  re so u rc e s  and th e  tim e needed vary  from  case  to  c u e .  Some 

o f  th e  a r e u  mentioned could  be e n te re d  w ith o u t le n g th y  p r e p a r a t io n s ,  o th e rs  may 

need s u b s ta n t i a l  p u b lic  fund ing  over s e v e ra l  y e a rs .

The main stum bling  b lock  i s  t h a t  Foundation C h ile  i s a lre a d v  D lannine to  be a c t iv e  

in  th e  f i e l d s  p roposed .
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7.0 THE ROLE OF IRSI'S IN ESTABLISHING NEW INDUSTRY, NEW PRODUCTS OR PROCESSES 

OR IMPROVING EXISTING PRODUCTS AND PROCESSES.

An in d u s t r i a l  p ro je c t  has  s e v e ra l  components o r  a c t i v i t i e s .  I f  th e  p r o je c t  i s  

r e l a t i v i l y  s im p le , th e  IRSI can be re sp o n s ib le  f o r  a l l  th e s e  a c t i v i t i e s .  T h is  f

i s  o f te n  th e  case  in  th e  l e a s t  developed c o u n tr ie s  and when th e  p r o je c ts  a re  sm all 

and sim ple .

I f  a p r o je c t  i s  la rg e  and s o p h is t ic a te d  th e  IRSI i s  r e s p o n s ib le  o n ly  f o r  a sm all 

f r a c t io n  o f  th e  work and th i s  f r a c t io n  i s  h ig h ly  re se a rc h —o r ie n t e d .

Below a re  l i s t e d  some o f  th e  a c t i v i t i e s  ty p ic a l  o f  an in d u s t r i a l  p r o je c t .

1. Compile in fo rm atio n  - s t a t e  o f  th e  a r t , a v a i l a b l e  te ch n o lo g y .

2. P r e f e a s ib i l i t y  s tu d y : m arke ts , in p u ts  , b u s in e ss  o p p o r tu n i ty .

3. R esearch, la b o ra to ry  experim en ts.

4 . R fi D ,la rg e r  s c a le  experim en ts, p o s s ib ly  p i l o t  p la n t  and p re lim in a ry  d e s ig n .

5. F in a l f e a s i b i l i t y  s tudy .

6 . E ngineering  and p r a c t ic a l  a d a p ta tio n  o f  R & D r e s u l t s .

7. C o n stru c tio n .

8 . S ta r t  up, debugging.

9 . Backstopping.

10. O p era tion .

I
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The r o le  o f  th e  IRSI v a r ie s  w ith  th e  s iz e  and n a tu re  o f  th e  p r o je c t s .  In  case  

o f  an e le c t ro n ic  d ev ice  needed on ly  in  sm all num bers, th e  IRSI could  be respon ­

s ib l e  fo r  a l l  phases from 1 to  10 .

In  c u e  o f  a  new la rg e  fa c to ry  th e  r o le  i s  l im ite d  to  a t  th e  most 1 to  3 and 

p a r t i c ip a t io n  in  4 , and maybe on ly  to  one o f  many components o f  th e  f a c to ry .

In case of a single piece of equipment such as the fumigation chambers developed 
at INTEC, INTEC was responsible for all the 7 first steps.

An IRSI which c o n c e n tra te s  on th e  most re se a rc h  in te n s iv e  a c t i v i t y  (no 3) can do 

much more fo r  th e  in d u s t r i a l  developm ent in  th e  co u n try  than  one which cov ers  

a lso  th e  more p r a c t i c a l  a s p e c ts .  A c tiv ity  4 R & D shou ld  alw ays be maHo jo i n t l y  

w ith  in d u s try  in  case  o f  s o p h is t ic a te d  p ro je c ts  in  o rd e r  to  reduce th e  need fo r  

a d d a p ta tio n  o f IRSI r e s u l t s  to  in d u s t r i a l  c o n d itio n s  and to  secu re  re a lis m .
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8.0 INTEC'S PRESENT AND FUTURE ROLE

I t  i s  obvious th a t  in  o rd e r  to  su rv iv e  and as a r e s u l t  o f  th e  s ta g e  o f  developm ent 

a t  INTEC and in  in d u s try ,  INTEC i s  in  ®ost cases ta k in g  on a c t i v i t i e s  f a r  beyond 

4 =* R & D. In  case o f  th e  fum igation  p la n t  th ey  perform  ro u tin e  re p e a te d  p r o je c ts  

in v o lv in g  no re s e a rc h .

T his may be u se fu l and p r o f i t a b le  fo r  INTEC and o f  va lue  to  th e  co u n try , b u t i s  

n o t th e  id e a l  r o le  o f  an IRSI.

I f  INTEC s h a l l  be j u s t i f i e d  a id  have a s ig n i f i c a n t  n a t io n a l  im pact, i t  ought 

g ra d u a lly  to  c o n c e n tra te  on th e  a c t i v i t i e s  which have a re se a rc h  n a tu re  a td  which 

nobody e l s e  can do. But t h i s  t r a n s i t i o n  can no t come suddenly . I t  i s  a longterm  

g o a l. In  o rd e r  to  reach  i t :  INTEC m ust develop h ig h e r  s k i l l s  and must f in d

same new s p e c i a l i t i e s .  This w i l l  ta k e  tim e and re q u ire  in p u t o f  government money. 

Success may no t be p o s s ib le  w ith o u t a  change in  vhe in d u s t r i a l  c l im a te .  I t  re q u ire s  

t h a t  in d u s try  becomes more adventurous and shews more e n te p re n e u rsh ip , and th a t  

more m anufacturing  i s  done in  O i i l e .

I f  C h ile  w i l l  depend only  on prim ary and to  some e x te n t  secondary in d u s t r i e s  r e l a ­

te d  to  n a tu ra l  re so u rc e s , th e  scope fo r  R & D a t  In te c  w i l l  be sm a ll,a s  th e  b ranch  

i n s t i t u t e s  can do most o f  th e  work.

W ithout m anufacturing  i t  w i l l  be im possib le  to  f in d  enough work fo r  th e  people o f 

C h ile . Sooner o r  l a t e r ,  ways and means fo r  encouraging lo c a l  m anufactu ring  must 

be found —u n t i l  th e n  INTEC may have to  conserve i t s e l f  in  a s u rv iv a l  modus o f 

e x is te n c e —h o p e fu lly  g iven  means no t only to  su rv iv e  b u t a lso  to  p re p a re  fo r  a 

b e t t e r  f u tu r e .



8.1 Is INTEC redundant to the other competing institutions and should it he 
maintained? ____  _____________________

INTEC is in most respects redundant to other institutions, but one may as well 
say that they are redundant. Foundation Chile was created after INTEC and has 
invaded many of INTEC's fields of work. Both have working groins of similar 
(sub-optimum) size.

COng>etition i s  good as long as i t  does n o t e i t h e r  cause to o  much f r a c t io n a t io n  

in to  sm all e n te rp r is e s  o f  low c a p a b i l i ty  nor causes  .one e n te r p r i s e  to  grow a t  

th e  expense o f  th e  o th e rs  u n t i l  i t  has v i r t u a l l y  a  monopoly. I f  e i t h e r  o f  th e se  

'extrem es seem to  d ev e lo p , government may want to  i n t e r f e r e .  So f a r  f r a c t io n a t io n  

seems to  be th e  most obvious d an g er. But th e re  i s  a ls o  a danger t h a t  F oundation  

C h ile  w ith  i t s  f in a n c ia l  s u p e r io r i ty  and in te r n a t io n a l  a f f i l i a t i o n s  may g e t a 

monopoly in  s e v e ra l f i e l d s .

I t  i s  th e  judgement o f  th e  c o n s u lta n t th a t  INTEC under u n fav o rab le  c o m p e titiv e  

c o n d itio n s  has su rv iv ed , no t w ith o u t g lo ry i Each pesos sp e n t a t  INTEC ap p e a ls  

to  produce more r e s u l t s ,  than  in  most o f  th e  com peting i n s t i t u t i o n s ,  b u t INTEC 
w i l l  lo s e  ou t and d e te r io r a te  in  a few y e a rs  u n le ss  som ething i s  done to  im prove 

i t s  s i t u a t io n .  Much money and human e f f o r t  has been  in v e s te d  in  INTEC and i t  

has payed o f f  (as f a r  as i t  i s  p o s s ib le  to  judge a f t e r  a s h o r t  v i s i t )  . To l e t  th e  

i n s t i t u t e  d ie  would be a r e g r e t ta b le  lo s s  to  th e  co u n try .

On th e  o th e r  hand to  keep i t  a l iv e  by a r t i f i c i a l  feed in g  and b re a th in g  can  on ly  

b e  j u s t i f i e d  as an emergency p ro ced u re .

I t  i s  h ig h ly  recommended to  keep INTEC a l iv e  a t  l e a s t  a  few more y e a rs ,  hop ing  

fo r  b e t t e r  tim es . But to  keep i t  a l iv e  on th e  s ta r v a t io n  l im i t s  has l i t t l e  sen se . 

I t  w i l l  on ly  cause p a in . I t  needs to  reco v e r and r e b u ild  i t s  s t r e n g th  in  o rd e r  

to  be a b le  to  prove i t s  t i g h t  to  e x i s t .  A h a l f - h e a r te d  h e lp  i s  no r e a l  h e lp .



There i s  a t  p re se n t an o v e rca p ac ity  fo r  s e rv ic e s  which can be s o ld  a t  f u l l  

p r ic e .  In  th e  fu tu re  th e  demand may grow. The number o f  r e s e a rc h e r s  in  th e  

coun try  i s  q u i te  low r e la t iv e  to  th e  s iz e  and p o te n t ia l  o f th e  co u n try  in  

com parison to  o th e r  c o u n tr ie s .

Government in  o th e r  c o u n tr ie s  has in v e s te d  in  b u ild in g  up r e s e a rc n  c a p a b i l i t i e s  

and do ing  re se a rc h  g iv in g  a c o n tr ib u tio n  co n sid erab ly  i n  excess o f  what i s  used 

by in d u s try  fo r  I3SI s e rv ic e s .  T his investm en t has paved th e  way f o r  f a s t  

in d u s t r i a l  grow th. Norway i s  a  good example .
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9 .0  GOVERNMENT RESEARCH POLICY IN OTHER COUNTRIES

A ll governments have problem s w ith  c re a tin g  a  good p o lic y  w ith  r e s p e c t  

to  i t s  su p p o rt and i t s  in f lu e n c e  on I n d u s t r ia l  R esearch- One o f  th e  

UNIDO c o n su lta n ts  comes from Norway. T his coun try  in  1981 made 

a  study  (NOV. 1981: 30 A and B) t i t l e d  in  t r a n s l a t io n :

" R esearch, te c h n ic a l  developm ent and in d u s t r i a l  in n o v a tio n  “

w ith  th e  s u b t i t l e :  " An e v a lu a tio n  o f  th e  p u b lic  su p p o rt o f  te c h n ic a l  -  

in d u s t r i a l  re s e a rc h  and developm ent in  Norway ” . A lthough Norway has a 

more developed n a t io n a l  in d u s try  than  C h ile , th e  c o u n tr ie s  have many 

th in g s  in  common. The r e p o r t  doe% fo r  com parison, a ls o  g iv e  some in fo rm a tio n  

on th e  p o lic y  in  some o th e r  c o u n tr ie s .  The whole system  o f  re s e a rc h  

i n s t i t u t e s  and re s e a rc h  c o u n c ils  have been c re a te d  a f t e r  1950. (w ith  a few 

e x c e p tio n s ) .

1 Research C ouncils

There a re  severed, re s e a rc h  co u n c ils  covering  more o r  l e s s  s e p a ra te  f i e l d s  

such as :

-  Technology and n a tu ra l  sc ie n c e  (NTNF)

-  F ish ery

-  A g ric u ltu re

-  G eneral sc ie n c e s

The co u n c il f o r  technology  and n a tu ra l  sc ie n c e s  (NTNF) i s  th e  one respon ­

s ib le  fo r  m est o f  th e  in d u s t r i a l  re sea rch  I t  has e re c te d  and more o r 

le s s  fin an ced  many IRSI (* ) . I t  re ce iv es  i t »  funds from th e  governm ental

(*) IRSI ■ I n d u s t r ia l  Research and S e rv ice  I n s t i t u t e .
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departm ent fo r  in d u s try  and from th e  p r o f i t  made by th e  s t a t e  f o o tb a l l  

p oo l company.

9 .2  Branch I n s t i t u t e s
t

Norway has many branch  i n s t i t u t e s  such a s : H erring  m eal, p o ta to  p ro c e s s in g ,

( s ta rc h ,  g lycose  and a lc o h o l) , pu lp  and p ap e r, c o n c re te  and cem ent, 

brew ery, d e n ta l m a te r ia ls ,  wood p ro cess in g  and f u r n i t u r e , b r ic k  making, 

canning in d u s try  and many o th e rs  r e la te d  to  a g r ic u l tu r e ,  sh ip s  re s e a rc h , 

e l e c t r i c i t y  d i s t r i b u t io n ,  b u ild in g  re se a rc h .

9 .3  Mono-purpose i n s t i t u t e s

Oceanography, g e o lo g ic a l su rv ey , c o n tin e n ta l  s h e l f  in v e s t ig a t io n s ,  underw ater 

te ch n o lo g y , a i r  p o l lu t io n ,  w ater p o l lu t io n ,  h a rb o u rs  and h y d ra u lic s ,  

g eo tech n iq u e , road re s e a rc h , tra n sp o r ta tio n /e c o n o m ic s , energy  re se a rc h  

(p rev io u s ly  atom ic e n e rg y ) , defence re se a rc h .

The branch and mono purpose i n s t i t u t e s  a re  fin an c ed  by th e  v a r io u s  b ran ch es, 

r e le v a n t departm ents and p r o je c t  money o r d i r e c t  su b v en tio n  from one o r more 

o f  th e  re se a rc h  c o u n c ils . Most o f  them have p r o je c t  income as an im p o rtan t 

f in a n c ia l  so u rce . There i s  a lso  a Branch Research Foundation g iv in g  o u t 

p u b lic  money.

9 .4  M ultipurpose — m u lti branch -  m u lti d is c ip l in e  i n s t i t u t e s

SINTEF i s  based a t  th e  te c h n ic a l u n iv e rs i ty  in  Trondheim and co o p era tes  in  

v a rio u s  ways w ith  most o f  th e  f a c u l t i e s  and draws on u n iv e r s i ty  e x p e r t is e .

I t  has in  a d d itio n  fu l l - t im e  s t a f f  o f  950 and i s  c o n s id e re d  very  s u c c e s s fu l .

SI (C en tra l i n s t .  fo r  in d . re sea rch ) in  Oslo was e re c te d  by th e  re se a rc h  

co u n c il fo r  technology and n a tu ra l  s c ie n c e , NTNF in  1950. I t  has 350 s t a f f  and
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ab o u t 130 p r o f e s s io n a l s . l t  works in  a  v a r ie ty  o f  f i e l d s ,  <_̂ m putersciences 

and e le c t r o n ic s  a re  th e  most s u c c e s s fu l .

CMI was e s ta b l is h e d  as a fo undation  donated  by a w ealthy  p e rso n . I t  had 

r e l a t i v e l y  few f i e l d s  o f  a c t i v i t i e s  o r ig in a l ly ,  b u t  ta k e s  on more and 

more. I t  has some 250 p e rso n s .

The la rg e  in d u s t r i e s ,  some o f  which a r e p a r t ly  s t a t e  owned, have re se a rc h  

f a c i l i t i e s  and do more re se a rc h  th a n  th e  i n s t i t u t e s .  They f in a n c e  t h e i r  

own re s e a rc h , b u t can app ly  f o r  p a r t i a l  f in a n c in g  from th e  re se a rc h  co u n c il 

and some o th e r  p u b lic  so u rces  o f f in a n c e .

The Norwegian N00 r e p o r t  covers 173 pages and 336 pages in  an addendum.

Only a  few f ig u re s  from the  many ta b le s  and g raph  can b e  m entioned h e re .

I t  may be most in te r e s t in g  to  look a t  SI and SINTEF. SI i s  s im i la r  to  

INTEC to d ay . I f  INTEC merges w ith  th e  u n iv e r s i ty ,  STNTEF w i l l  be th e  model.

Income sou rces  in  1.000 Norwegian crow ners, in  crown = 10 p eso s .

NTNF P u b lic  O ther Research In d u s try  O ther Foreign
P ro je c ts  S e c to r  C ouncils B usiness Sources

5 I n d u s tr ie s  own re se a rc h

P ro je c ts

SI
SINTEF

28.313
40.575

3.649
43.011

5.250
7.704

10.418 
31.975

8.456
11.750

3.290
4.982
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G eneral
Subvention

P ro je c ts P ro je c ts  sh a re S p e c ia l equipment

SI
SINTEF

10,6
8

19,92
40,8

2,85
1,54

I t  can be seen  th a t  SI i s  more expensive to  o p e ra te  th an  SINTEF as a r e s u l t  o

V arious p o l ic ie s  have been t r i e d  over th e  y e a rs ,  in  th e  b eg in n in g , SI got 

most o f  i t s  budget d i r e c t ly  from NTNF. This made l i f e  too  easy  and more 

and more money became ear-m arked p r o je c t  money, u n t i l  i t  was r e a l iz e d  th a t  

NTNF should  n o t t r y  to  e x e rc ise  such d e ta i le d  c o n t ro l .  I t  has in  th e  NOU 

re p o r t  been suggested  to  l e t  SI ad m in is te r  more money i t s e l f .  NTNF w i l l  

g ra d u a lly  d isc o n tin u e  handing o u t money fo r  sm a ll p r o je c ts  and in s te a d  

co n ce n tra te  on b ro ad er program s.

Much o f  th e  su ccess o f th e  NTNF system  i s  due to  th e  p o lic y  o f prom oting 

in d u s t r i a l  p a r t i c ip a t io n .  NTNF t r i e s  no t to  g iv e  money to  p r o je c ts  u n le ss  

th e re  i s  a lso  an in d u s t r i a l  p a r t i c ip a n t  who c o n tr ib u te s  w ith  money. L arger 

p ro je c ts  and programs always have s te e r in g  com m ittees w ith  in d u s try  re p re ­
s e n ta t iv e s  .

SINTEF ' s a f f i l i a t i o n  w ith  th e  u n iv e r s i ty .  SINTEF uses th e  money 

more e f f i c i e n t l y .

9 .6  Research C ouncil P ro je c ts

9 .7  Why use so much money?

Norway spends 1,4% o f  BNP fo r  re se a rc h  26.750 b i l l i o n  p eso s , 

p a id  by th e  e n te r p r i s e s .  The answ ers a re :

Only 36% i s
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By hav ing  high le v e l  IR S I 's  a lso  sm a lle r  e n te r p r is e s  can have acc e ss  to  

s o p h is tic a te d  s e rv ic e s  and techno logy .

By subven ting  re se a rc h  th e  government hopes to  s t im u la te  th e  w ill in g n e s s  

to  go in to  re se a rc h  based  p ro d u c tio n  (peak techno logy  w ith  h ig h  p o te n t i a l  

b u t a lso  h igh r i s k ) .

Many re sea rch  needs r e l a t e  to :  h e a l th ,  p r o te c t io n  o f human l i f e  and e n v iro n ­

ment and re sp o n s ib le  use o f  n a tu ra l  r e s o u rc e s . The p r iv a te  s e c to r  w i l l  no t 

f in an c e  such a c t i v i t i e s .  For t h i s  re a so n  government must c re a te  re s e a rc h  

i n s t i t u t e s  and g iv e  them enough fund ing  to  secu re  th e  needed competence and 

s t a b i l i t y .

The p o lic y  has p a id  o f f .  Norway has s in c e  10 y ea rs  developed a la rg e  o f f ­

sho re  petro leum  in d u s try .  Because o f  th e  h ig h  competence and good la b o ra to ry  

f a c i l i t i e s  in  th e  co u n try , Norway can now be o p e ra to r  b o th  fo r  e x p lo ra t ic -  

and e x p lo i ta t io n .  I t  produces sem isubm ersib le  d r i l l i n g  p la tfo rm s  o f  own 

d es ig n , as w e ll as p ro d u c tio n  p la tfo rm s , does most o f  th e  e n g in e e rin g  and 

d e l iv e rs  80% o f th e  in p u ts  to  th e  o i l  in d u s try  in  open co m p e titio n , d e s p i te  

th e  very high lab o u r c o s t in  Norway.

A ll th e  i n s t i t u t e s  do w e ll and have enough h ig h  le v e l  p r o je c ts ,  d e s p ite  th e  

in te r n a t io n a l  economic c r i s i s .

10.0 THE NORWEGIAN RESEARCH SYSTEM EVALUATION

P a r t o f  the  addendum to  th e  NOU re p o r t  i s  produced by th e  B r i t i s h  SPRU and 

i s  in  E ng lish . On th e  fo llow ing  pages some o f  th e  ta b u la t io n s  a re

reproduced  ( th e  whole E ng lish  s e c t io n  covers 137 pages and a copy i s  g iven 

to  INTEC).
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p . 195 p re se n ts  th e  SPRU r e p o r t ,  

p . 199 to  202 i s  a  summary

204 and 205 shows in  a b lo ck  diagram  th e  Norwegian system .

211 shows th e  government fund ing  o f  in d u s t r i a l  r e s e a rc h  in  9 developed 

c o u n tr ie s .  I t  can be seen  th a t  no co un try  bases  i t s  re s e a rc h  on in s ­

t i t u t e  s e l f - f in a n c in g .  In  develop ing  c o u n tr ie s  th e  s e l f - f in a n c in g  i s  

much sm a lle r  o f te n  in  th e  o rd e r  o f  10%.

p . 220 shows th e  sources o f  money used by NTNF, th e  c o u n c il fo r  in d u s t r i a l  

re se a rc h .

p . 224 shows th e  so u rces o f  income a t  SI (the  i n s t i t u t e  o f  th e  Norwegian 

co n su lta n t) .

p . 231 shows how SINTEF i s  fin an c ed . SINTEF i s  lo c a te d  a t  th e  te c h n ic a l  

U n iv e rs ity  in  Trondheim. SINTEF has 950 people c f  itsow n and in  ad d i­

t io n  draws on th e  p ro fe s s io n a l  s t a f f  o f th e  U n iv e rs ity . I t  has a wide 

range o f agreem ents w ith  th e  v a rio u s  i n s t i t u t i o n s  and f a c u l t i e s  o f  the  

u n iv e rs i ty .  I t  can be seen th a t  SINTEF i s  a  more economic model. I t  

needs only  h a l f  as much g e n e ra l funding as SI and i s  g e n e ra lly  p lay in g  

a more im portan t r o le .  This model i s  w orth c o n s id e ra tio n  in  C h ile  

(ELAB is  an e le c tro n ic s  i n s t i t u t e ) .

Both SI and SINTEF g e t la rg e  p ro je c ts  from in te r n a t io n a l  companies 

o p e ra tin g  in  Norway. The sm all s c a le  in d u s try  i s  helped  by th e  STI, 

th e  s t a t e s  te c h n o lo g ic a l i n s t i t u t e  which i s  v ery  p r a c t i c a l l y  o r ie n te d .  

I t  g ives v o c a tio n a l t r a in in g .

The r e p o r t  covers v a r io u s  f i e ld s  o f  in d u s t r ie s .
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p . 247 shows how e le c t r o n ic  s e rv ic e s  a re  used .

p . 257 in d ic a te s  th e  r a te  o f  p r o je c t  success*  RF i s  a new i n s t i t u t e  a s so ­

c ia te d  w ith  a te c h n ic a l  c o l le g e . I t  does l i t t l e  experim en ta l r e s e a r c h .

I t  i s  lo c a te d  in  s tav au g e r -  The o i l  c a p i t a l  o f  Norway. Again i t  ap p ea rs  

th a t  SINTEF i s  more s u c c e s s fu li  than  SI because o f  s iz e  and f a c i l i t i e s  

and e x p e r t is e  p rov ided  by th e  U n iv e rs ity .

p . 266 and 261 sheds l i g h t  on th e  s tr e n g th s  and weaknesses o f  S I and 
SINTEF.
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Executive Summary

1. The establishment and operation of a 
collective research system is only one of 
a number of measures governments can 
take to encourage and support indu­
strial innovation. Norwegian research 
Institutes should thus be viewed as re­
presenting only a single, albeit a key. 
component in this broader scheme for 
stimulating technological change.

2. This Implies that collective industrial 
research can only be fully effective if 
broadly integrated within a wider go­
vernment strategy towards technologi­
cal change and industrial development 
This is difficult if there is no clearly 
formulated, explicit national industrial 
strategy. Perhaps this accounts for the 
present lack of co-ordination in Norway 
between the various government measu­
res for the support of technological 
change and innovation, and for the rela­
tive neglect of some of the measures for 
encouraging innovation that are avai­
lable to governments (such as an inno­
vation-conscious procurement policy).

3. One of the principal components of any 
national industrial strategy must be an 
integrated research and development 
(R&D) policy. To help draw this up. 
NTNF and the research institutes would 
be required to generate forward-looking 
policies involving both plans for their 
longer-term research interests, as well 
as efforts to improve the services they 
offer to firms.

4. All this would clearly require careful 
co-ordination and collaboration bet­
ween all the interested parties. The for­
mulation of an overall strategy for 
R&D, innovation, and industry should 
involve representatives from govern­
ment. Industry, fad e unions, the re­
search councils, and institutes, as well as 
from various interest groups in society 
(in the fields of education, health care, 
environmental issues, eta. Ultimate re­
sponsibility (or the construction of this 
overall strategy and m particular for en­
suring coherence between its consti­
tuent components should presumably 
rest with the Ministry of Industry.

5. Periodic reassessment and updating of 
the industrial and technological stra­

tegy vould be essential, it  should be flex­
ible with respect to changing societal 
and market needs, and to emerging 
technological opportunities and threats. 
It should not be amenable to change 
according to the whims of party politics.

6. The adoption of such a strategy would 
greatly facilitate the selection of areas of 
technological research on which resour­
ces were to be concentrated. Institutes 
would then be invited to submit to 
NTNF proposals for l o n g - t e r m ( 3 t o  
S years) r e s e a r c h  p r o g r a m m e s  
in those areas. This would help over­
come the fragmentation and disconti­
nuity in research efforts discussed in 
section 13.2.2. and enable institutes to 
achieve a «critical threshold* of re­
sources in each chosen area of technol­
ogy. It would also permit greater decen­
tralization and even a formal separation 
between NTNF and the institutes (see 15 
below), with stronger institute boards 
being made responsible for planning and 
monitoring research activities at each of 
the institutes.

7. For each area in which proposals for 
longterm research programmes were 
sought, NTNF would appoint an ad hoc 
committee of experts containing strong 
industrial representation. This commit­
tee would decide which of the proposals 
submitted by institutes was to be sup­
ported.

8. In order to overcome the danger of the 
programmes resvlting in «research for 
its own sake*, their implementation 
should be carefully monitored by the ad 
hoc committees in close association with 
the boards of the institutes concerned. 
Furthermore, gradually increasing in­
dustrial involvement could be built into 
the funding of each programme.

9. Besides supporting long-term strategic 
research at institutes; NTNF would also 
fund i n d u s t r i a l  R&D p r o j e c t s  
Initiated by firms and carried out by 
them alone or in collaboration with in­
stitutes.

10. To prevent the use of this «industrial 
RdrD* support from being dominated by 
a few large firms in each sector, positive
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steps shouid be taken to ensure wider 
involvement. For example, the number 
of applications accepted by NTNF from 
any one firm could be limited, and the 
procedure for applying simplified (see 34 
below).

11. While it is extremely important to en­
courage proposals of high quality from 
firms, care must be taken to ensure that 
overemphasis of this point does rot mi­
litate against small firms' applications.

12. While high quality proposals are clearly 
essential, of even greater importance is 
the quality and utility of the R&D car­
ried out. and particularly its transfer 
into industrial application. It is clear 
from this report that assessment in this 
area has been rather lacking (section 
13.2.3).

13. This implies the need for more careful 
monitoring of on-going research pro­
grammes and projects, and for mecha­
nisms to assess the degree of success in 
implementing research results in in­
dustry. This « q u a l i t y  c o n t r o l »  
function could be carried out by NTNF 
committees ard by institute boards. Per­
haps some of the techniques utilized in 
this study might be adopted.

14. The establishment of a coherent stra­
tegy within the research institutes (and 
by NTNF with respect to the institutes) 
should go some way towards resolving 
the confusion that currently exists con­
cerning the role and functions of instu- 
tes (section 13.3.1). In particular, it 
should clarify their function with res­
pect to long-term «strategie» research.

15. It is suggested in this report that the 
above function, along with those of «in­
dustrial research and development* and 
«special help for small firms», should be 
administratively separated, with each 
receiving separately designated funding. 
Institutes and firms would then no lon­
ger compete d i r e c t ’ y for funds, as 
they do at present, often to the disad­
vantage of the firms (particularly smal­
ler ones). Moreover to avoid the poten­
tial conflicts of inrerest currently asso­
ciated with NTN/ trying tn fulfill two 
roles at the same time — that is. funding 
R&D. and being responsible for NTNF 
institutes — a formal legal separation 
between NTNF aud the institutes should 
perhaps be considered.

16. The present rather unwieldy system of 
20 NTNF committees could be greatly 
reduced to a smail number of «industrial 
R&D committees» so chosen that they

COiAcSpOHu iiiOic Clu3cl/ with tuuaj'S
(and tomorrow's) technological needs. 
Since these committees would only con­
sider applications from firms and not 
institutes, and since the number of app­
lications accepted from each firm might 
be limited (see 10 above), their workload 
would be considerably less than that for 
the present committees. The member­
ship of these new committees couid 
therefore be kept very small. In addition, 
the use of overseas experts might be con­
sidered in order to avoid possible con­
flicts of interest.

17. In selecting between projects submitted 
to NTNF industrial RdcO commutes, 
th e  k ey  c r i t e r i o n  s h o u l d  be  t he  
l i ke l y  i n d u s t r i a l  b e n e f i t  of  the  
p r o p o s e d  work,  rather than whe­
ther it is technologically «interesting».

18. For those firms successful in obtaining 
project grants, the choice as to whether 
or not to use the institutes for carrying 
out some of the work would remain with 
them.

19. If a firm did choose to sponsor work at 
an institute, financial provision could be 
made in the grant to  e n c o u r a g e  
t h e  t r a n s f e r  of  t e c h n o l o g y  
throv  <h t he  m o v e m e n t  of  
pe o p l e .  For example, the firm might 
be encouraged to send some of its staff to 
work at the institute in the early stages 
of the project, helping to specify exactly 
what was required. In addition, towards 
the end of the project, institute staff 
might be required to spend some time at 
the firm implementing the project re­
sults (see 28 below).

20. However, the present scale of NTNF 
support for R&D carried out in industry 
is so small that i<£ effects are little more 
than marginal. One ultimate aim of a 
national industrial strategy would be to 
move away from providing large subsi­
dies for declining industries, and to­
wards backing potentially important 
ne v industries on the one hand, and en­
couraging (for example, through re­
training schemes) moves away from in­
dustrial sectors that are likely to be 
threatened in the future b e f o r e  firms 
run into financial difficulties on the 
other. In short, there would be more of a 
•preventative medicine» approach, with 
procurement policy again playing a key 
role.

21. In order to fulfill the increased strategic 
role assigned to them, several institutes 
might require considerable reorienta-
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tion. Institutes incapable of adapting 
themselves sufficiently might have to be 
phased out. or at least encouraged to 
perform different, less research-oriented 
functions (such as organizing training 
courses, providing assistance to small 
firms, and carrying out development 
work), while staff were being retrained 
to work in more strategically important 
areas of technology.

22. This raises the question of the need for 
constant regeneration of institute staff. 
Skills and attitudes geared to solving 
yesterday's problems may be inapprop­
riate to the implementation of forward- 
looking strategies, particularly if they 
involve new areas of technology and new 
markets.

2?. As part of this regeneration process, the 
institutes will need two main types of 
recruits: new graduates, and engineers 
or researchers with industrial expe­
rience. i*he first of these can best be 
provided through the very close associa­
tion and perhaps physical integration of 
an institute with a local university or 
regional college. (Involvement in tea­
ching would also stimulate institute 
staff, helping them to maintain their re­
search creativity and to develop new 
skills.) The second might be achieved 
through the introduction of a more flex­
ible salary structure to attract experien­
ced industrial researchers, even on a 
short-term basis.

24. The prime function of the technical col­
lective research infrastructure is that of 
t e c h n o lo g y  t r a n s f e r ,  and. in the 
Norwegian context, there are three as­
pects to this. First Norway, being a small 
country, and performing less than 1 % of 
the total world R&D. clearly needs to 
import ideas and technologies from 
abroad. In order to facilitate this pro­
cess. much greater funds need to be pro­
vided for financing institute staff to 
work overseas for temporary periods in 
universities and advanced technology 
firms.

25. Secondly, there is the aspect of the 
transfer of technology between institu­
tes. a process which, this report suggests, 
is highly unsatisfactory (Section 13.3.3). 
Although it might prove difficult to ar­
range. there is no doubt that the trans­
fer of individuals between institutes 
(even on a temporary basis) could 
greatly improve this process. Mecha­
nisms to facilitate such transfers should 
therefore be actively sought (for ex­

ample. through the secondment of staff 
from one institute to another to build up 
teams for carrying out strategic re­
search programmes).

26. Thirdly, there is the all-important 
transfer of technology from the institu­
tes into industrial use. At present, no 
very effective mechanisms appear to 
operate in Norway to facilitate, or even 
to monitor, this process. This major 
weakness in the system might be allevia­
ted through a combination of measures.

27. In the first case, with strategic research 
programmes, institutes should be encou­
raged to recruit, on secondment for one 
or several years, research staff from user 
industries. These individuals would, in 
turn, be actively involved in the later 
industrial implementation of the re­
search results.

28. A second mechanism involves the trans­
fer of industry-sponsored R&D under­
taken at Institutes. The institute might 
be required to submit a report not at the 
end but 80% of the way through the 
project, after which institute staff would 
spend the remaining 20%. of the time 
working to implement the results within 
industry.

29. A third mechanism involves the State 
Technology Institute (STI). At present, 
there appears to be little contact bet­
ween NTNF and the institutes on the 
one hand and STI on the other, thus 
restricting the possibilities for diffusing 
new industrial methods and techniques 
into industry. Consideration should per­
haps be given to the establishment of a 
formal body within the Ministry of in ­
dustry linking and co-ordinr.ting the ac­
tivities of NTNF, the research institutes, 
and STI.

30. A final mechanism is the encourage­
ment of long-serving institute staff to 
undertake «industrial sabbaticals* per­
haps once every 5 or 6 years. This would 
increase their awareness of industry's 
problems. They might, in particular, 
spend their time on projects involving 
the implementation of previous re­
search at their institute. Firms would 
then be able to use institutes as a «lib­
rary of skllls«, temporarily borrowing re­
searchers on sabbaticals.

31. The collective research system, as cur­
rently constituted, is being abused by 
certain firms, some of whom fail to put 
in their share of the costs of a project for 
which they have received NTNF sup­
port. Such abuses could be discouraged
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by taking more care to ensure that 
grants are awarded only for projects to 
which firms are genuinely committed. 
By removing the need for firms and in­
stitutes to compete directly for the same 
funds, one would end the current bar­
gaining process in which institutes «soli­
cit» industrial partners, a process that 
often results in firms entering projects 
to which they are only half committed.

32. Another questionable use of the system 
concerns those firms receiving grants 
for work tnat they themselves can afford 
without NTNF help. Greater considera­
tion should therefore be given by NTNF 
committees to the ability of firms to 
carry out R&D without help.

33. Some firms, particularly smaller ones, 
are unable to use the existing collective 
research system very effectively. In the 
competition for funds with institutes 
and large firms, they are at a severe 
disadvantage. T h ey  n eed  s p e c ia l  
help .

34. This might be provided by a more tech­
nically-oriented STI, although this 
would probably require better co-ordi­
nation between NTNF and STI than 
there is at present (see 29 above). In ad­
dition. the institutes might provide sub­
sidized services for small firms. Finally, 
NTNF could make the procedures invol­
ved in applying for help more simple 
(with a less complicated application 
form for small firms) and more flexible 
(by having more than one application 
date each year). It could also provide a 
•sign-po.,fi "'g* service to inform firms of 
all the . (ties and types of help avail­
able.

35. Successful innovation depends as much 
on non-technical factors (such as good 
management, forecasting of user-needs, 
and marketing) as it does on technical 
ones. At present. NTNF. when deciding 
which projects to fund, rather neglects 
these non-technical considerations. The 
ability of the firm concerned to supply 
the necessary non-technical skills 
should be incorporated as one of the cri­
teria in the selection precedure for pro­
jects.

36. In addition, institutes could begin to 
build up non-tcchnical support services, 
perhaps through co-operation with a 
university or college, or through «swap» 
arrangements with firms.

37. By virtue of the unique opportunity af­
forded by North Sea oil. Norway has the 
resources required to implement these 
various measures. With a strengthened

and evolving R&D capability. Norwe­
gian industry and indeed the country as 
a whole could enter the 21st century 
with optimism.

1. INTRODUCTION
The crucial and increasing importance of 

research and Development (R&D) and of 
innovation in general in strengthening and 
maintaining the international competitive­
ness of a nation’s industry is by now firmly 
established. Although the need to develop 
an industrial R&D capability had been re­
cognized in Norway for some time, it was 
only at the end of the Second World War 
that the first steps were taken in this direc­
tion. The Royal Norwegian Council for 
Scientific and Industrial Research (NTNF) 
was set up shortly afterwards in 1946. Of the 
various mechanisms available for state sup­
port of R&D. Norway has chosen to concen­
trate particularly on that of «collective re­
search». with centralized facilities funded by 
the government at institutes carrying out 
research for the benefit of (and partly paid 
for by) industry and public agencies.

Over the 35 years of its existence, NTNF 
has grown significantly in both size and 
complexity, establishing a large network of 
committees to determine and administer the 
distribution of research resources, as well as 
running its own research institutes. In addi­
tion. various other mechanisms for the sup­
port of R&D have been set up outside 
NTNF. The total system for the support of 
R&D has, however, become rather complex 
and inflexible, and one apparent conse­
quence of this is that many firms are increa­
singly experiencing difficulty in using the 
system. This is one important reason for 
assessing NTNF and its relationship to 
other mechanisms for the support of R&D.

A second main reason for carrying out 
such a study concerns the changes in the 
structure of the Norwegian economy, and in 
the nature of firms, many of which now 
have their own R&D capability. This gives 
rise to the question of whether the NTNF 
system as presently constituted is still ap­
propriate to c u r r e n t  industrial needs.

Thirdly, the retirement of Robert Major. 
NTNF*s Director for the first 34 years, and 
the question of who should succeed him, 
gave rise to a debate over the aims of NTNF 
— for example, over the relative emphasis 
that should be given to long-term research 
compared with shorter-term development 
work, and whether it was wise for NTNF to 
operate both as a funding agency and an
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FIGURE 1
MAIN CHANNELS OF FUNDING FOR GOVERNMENT 

SUPPORT OF R & D
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FIGURE 3
SUBSECTION OF GOVERNMENT SYSTEM FOR SUPPORT OF 

R i t  D FOCUSSED UPON IN STUDY
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•mhle 2: 5nmnam a! Coil.vtire Industrial Research. Efforts in Eight Countries.
Country Coll.-cuve rr-**irch 

ontaiucttions
Manpower
employed

Ex-rendi cure on
collecuve
research

Percentage of 
total industrial 
R <Sc O 
expenditure

Source of funding

Prance 22 industrial 
technical centres

S239
(1976)

850 mill.francs 
(1976)

5 7% (1978) public financing: 
59S  parafiscal taxes and 
voluntary subscnotions: 
34% own resources (private 
contracts, etc.)

Japan IS government 
centres:
187 local centres

4115
(1976)
6115
(1976)

29 760 milLyen 

31 000 mill yen

1.0

LI

100% government funding

90% local authority:3—SS 
JCYj  1—7% industrial sem -

5 semi-public 
centres

262
(1976)

2765 milLyen 0.1 50—90% direct cr indirect sub­
sidies- approx. 30S from test­
ing and services. Less than 
10% voluntary industry funds

Netherlands TNG Organisation 1700 
for Industrial (197g) 
Research

18^ milLdutch florins 
(1978) 5

33% government stimulation 
subsidy; 67% industry 
contributions

Republic of Ire­
land

1 1RS and Agri­
cultural Insù tute

1240
(1979)

£19 milL 1 1RS: 37% fee-paid consul­
tancy; 63% government grant 
Agile. Tnst • 100% government 
grant

Sweden 23 cooperative 
research institutes “

£ 14 mill. 50% government funding via 
STU; 50% industry contribu­
tions

United Kingdom 42 research 
associations

4718
(in 37 RAS) 
(1975)

£70 mill. 
(42 RAs)

3J2 33% subscription income: 
2.66% statutory levy:
27.3% government funding: 
33% Industry contracts and 
contributions:
5.16% information services, 
e tc

United States 100 cooperative
research
organizations

4 proposed generic 
research centres

—

8 125 mill. 
(1976)

Initially 
*6—8 mill.

Approx. 1 % 20*a government contracts: 
of industrial 80% industry subscription and 
non-military contracts 
contracts 
R ¿e D

Initially mainly government 
funding, reducing to 20*3 after 
5 yean

West Germany 63 collective 
research institutes

3500 277 milL Deutschmarks 3 75% membership fees:
25% governmental support

Sourer R. Rothwell w . Zen-eld. Industrial Innovation and Public Policy; Preparing for toe 1980s and 
the 1990s. Frances Pinter (Publishers) Ltd. London. 1981.

3.4 Collective research; some critical issues.
As Table 2 shows, collective research is 

organised and financed in a variety of ways 
In different countries. Despite these natio­
nal differences, however, there are a num­
ber of important issues common to collec­
tive research in all countries. The most cri­
tical of these are discussed briefly below.

3.4.1 Funding of collective research.
Clearly the mode and level of funding of 

collective research will have a significant 
impact on both iu  ettrctivcness and its ori­
entation (long-term or short-term: basic or 
applied, etc.). The three main modes of 
b a s e  funding for collective research are:

— subscription Income from industrial 
membership:

— compulsory levy (e.g. paraflscal tax);
— direct government grants.

Other sources of finance are:
— government contracts:
— voluntary contributions:
— contract research, either for a single firm 

or on a multi-client basis.
In most cases, base funding derives from a 

combination of two or more of the above 
sources, and government support is often 
linked to specific projects or programmes. 
The different modes of base funding each 
have marked advantages and disadvanta­
ges^  high base level of support. from what-



-  33 -

220 NOU 1981: 30 B
Vedi egg til utredm ng om offentlig statte til tekruslc industriel! forskning og utvikling 1 Norge

growth dropping from about 90% in 1968 to 
just over 50% in 1978. More recently, how­
ever. this trend has started to be reversed, 
on the argument that increased prosperity 
is first required in order to pay the costs of 
meeting the second and third goals.

The objectives of the NTNF Institutes are 
also three-fold:
(1) to develop long-term research and 

technological know-how.
(ii) to encourage the adaption and us of 

this know-how and research through 
contract work carried out for industry 
and government;

(lii) to ensure the widespread use of 
specialized know-how and technical 
equipment (CCCD. ib id . ,  p. 113).

Thus, to a certain extent, these three aims 
correspond to the three stages of «research», 
«development*, and «implementation» in the 
overall RScD process. In later sections, we 
look in turn at how well the institutes per­
form each of these tasks.

5.3 The flow of funds.
5.3.1 NTNF.

Figures for the flow of funds into and out 
of NTNF for the period 1970 to 1979 are 
contained in Tables 3 and 4 below. The lat­
ter shows how NTNF money is distributed 
between the institutes (in the form of gen­
eral funds and research projects) and indus­
try. The.percentage of Funds given out in 
the form of grants to industry has in fact 
varied very little over the decade, staying in 
the region of between 9 and 12%. It should 
be noted that a significant amount of this 
money is in turn recycled back to institutes, 
since the recipients of these grants are en­
couraged Co use at least part of it in sponsor­
ing research at institutes. This can. how­
ever. sometimes lead to two rather uncon­
nected piece of work being carried out. one 
at an institute (sponsored by the firm using 
its NTNF grant) and one in the firm (putting 
in their matching 50%). The implications of 
this are discussed later.

Table 3: Main Sources of NTNF income 1970—79 (million kroner).
SOURCE 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

Department 
of Industry 97.3 126.7 142.7 154.9 164.3 175.3

145.4 170.5 194.7 192.9

Department of Oil 
and Energy

69.4 75.8 93.0 98.2

Department of 
Environment — — — — — 20.8 26.0 27.7 29.9 33.2

Departement of 
Municipalities — — — — — — — 3.0 19.0 16.8

Football pools 18.9 20.3 23.5 27.1 27.1 25.9 24.5 29.8 35.7 49.0

Other income 12.6 5.2 6.2 3.3 3.5 4.8 4.8 4.4 5.0 6.4

TOTAL 128.8 152.2 172.4 185.3 194.9 226.8 270.2 311.2 377.3* 396.5*
* Escludine the Innovation Plan.

Table 4: Expenditure by NTNF 1970—79 (million kroner)
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

General funds to 79.2 94.0 101.3 105.5 106.3 112.5 125.8 136.1 153.3 155.2
Institutes + (62%) (62%) (59%) (57%) (54%) (49%) (46%) (43%) (40%) (38%)
Research projets in 14.2 15.0 16.1 17.1 21.0 28.0 34.2 34.2 37.6 46.7
industry (11%) (10%) (9%) (9%) (11%) (12%) (12%) (12%) (10%) (12%)
Other research pro- 21.1 25.4 34.2 42.6 52.1jects (in institutes, 
etc.)

63.4 77.8 96.2 119.9 127.1
(16%) (17%) (20%) (23%) (26%) (28%) (28%) (31%) (32%) (31%)

Other expenditure 14.3 17.8 20.8 19.6 19.2 26.4 37.0 46.8 67.9 74.8
(11 %) (12%) (12%) (11%) (10%) (11%) (13%) (15%) (18%) (19%)

TOTAL 128.8 152.2 172.4 184.8 198.6 230.3 274.8 313.3 378.7 403.8
*  Includine thè  ln s t itu tt  for Aiomener-gi and th è  Insti tu  et for K ontlneltalsokkelundersnkelser
* Escludine tlic Iniiovaiion Pian
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more important sectors of the Norwegian 
economy. During its 30 years of existence. SI 
has grown in size, so that it currently em­
ploys about 340 staff and has an annual 
budget of approximately 70 million kroner. 
Its development has not been without 
problems, however, particularly during the 
first half of u.e 1970s. when the Insitute 
passed through a period of financial crisis. 
At the tune, projects appear to have been 
costing more than planned and some were 
not being completed a t alL The researchers 
themselves seem not to have been well 
geared to meeting the demands of their user 
community, and were poor at remaining 
within both budgets and time schedules, 
failings which at the time the central man­
agement of the Institute were unable to con­
trol. When the first Director of SI retired 
after some 25 years of service, there were 
therefore certain problems to be overcome. 
Since then, far greater emphasis has been 
placed on the financial aspects of protect 
management, a point to which we return in 
Section 11 when discussing the strengths 
and weaknesses of the various institutes.

SI has three main sources of income:
(i) NTNF general funds:
(ii) NTNF project grants;
(iii) sponsored research.

The relevant figures are shown in Table 7 
below. It can be seen that over the ten-year 
period, the percentage of Si's income de­
rived from the first of these sources has 
halved from 28% to 15%. The income from 
sponsored research first declined from 53% 
in 1970 to 44% in 1973 when the institute 
experienced certain financial difficulties, 
and has since increased to 58%. However, of 
that 58%. only 32% comes from Norwegian 
industry, with the remaining 26% from pub­
lic agencies, other institutes, and abroad. 
Moreover, of the 32% from Norwegian in­
dustry. perhaps a third comes from firms 
receiving support from NTNF or the Inno­
vation Plan, and there fore represents 
government money being recycled thiougn 
industry to the Institute. Therefore, the per­
centage of SI funds that corresponds to Nor­
wegian firms investing their own money in 
the Institute is probably less than 25%.

Table 7 Sources of Income at SI for 1970—79. 
(The figures are in million kroner.)

Source of funds ..........  1970 1971 1972 1973 1974 1975 1976 1977 1973 1979
NTNF general funds 7.0 7.7 7.5 7.8 8.1 9.0 9.8 9.8 10.8 11.2

(28%) (28%) (26%) (26%) (23%) (19%) (19%) (18%) (16%) (15%)
NTNF project funds 4.6 4.9 7.9 9.0 10.0 11.9 14.2 17.6 18.0 19.0

(19%) (18%) (27%) (30%) (28%) (25%) (28%) (32%) (27%) (26%)
Sponsored research 13.2 14.5 13.5 13.1 17.6 26.4 25.5 28.3 35.4- 41.7
projects (53%) (54%) (47%) (44%) (49%) (56%) (52%) (51%) (54%) (58%)
Other (NTNF
investment fund) — — — — — — — — 1.3 0.4
___________________________________________________________________________________(2%) (1%)

T o ta l.............................  24.8 27.1 28.9 29.9 35.7 47.3 50.5 55.7 65.5 72.3

SI is organised into four research sections 
— Materials Research, Industrial Chemis­
try, Electronics, and Data Systems. We con­
centrated our attention on the last two of 
these, interviewing the Section Heads and 
about 25 researchers. In these interviews, we 
obtained detailed information on nearly 30 
projects. Of these, eight could be classified 
as «research* projects—tha1 is. they began 
as long-term research work 1 inded initially 
by NTNF. with industry generally contri­
buting at a later stage as the work progres­
sed to the «development» phase. The remain­
ing 20 were «industrial R6cD> projects — i.e.

with far less research content, and generally 
funded by a public agency or by a firm 
(sometimes with an NTNF grant) right from 
the start. The assessment of these industrial 
R&D projects is left to a later section where 
development projects at all three institutes 
are considered together. We shall concent­
rate here only on research projects.

(1) AUTOKON.
This project involved the development of 

a system for automated ship design, or. more 
generally, for the numerical design and con­
struction of large steel structures. The re-
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13). We focussed specifically on ELAB and 
Department 17. tlie Production Engineering 
Laboratory. Two other Departments. De­
partments 16 (Materials Technology) and 18 
(Machine Design) also obtain substantial 
funding from VF. but since part of their 
acthitics fall outside the mechanical engi­
neering sector (and since ELAB and Depart­
ment 17 are both large and required our full 
attention during the week of interviewing), 
these were excluded from the study.

Like SI. SINTEF had a single Director 
during its first twenty years of existence. 
Howe’ er, unlike SL the transition from the 
first Director to the second does not appear 
to have been marked by any great difficul­
ties. nor does SINTEF seem to have faced 
the same degree of economic difficulty as SL 
The smooth transition between one Director 
and the next was possible partly because the 
person taking over was previously Rector of 
NTH and therefore fully familiar with SIN­
TEF when he started. But of far greater 
importance is the fact that SINTEF has al­
ways been a distributed system, as opposed

to the centralized hierarchical organi­
zational structure of SL The structure of 
SINTEF is based on a number of largely 
independent centres, each responsible for 
their own scientific and financial activities, 
with only a fairly low degree of coordination 
and strategic planning carried out by a 
small central administration. The smooth 
running of the Institute is therefore less 
dependent on the Director.

Like SI. SINTEF has three main sources 
of finance:
(i) NTNF general funds:
(ii) NTNF project grants;
(iii) sponsored research.

However, this third category is best 
broken down into sponsored research for in­
dustry and for the public sector. The rele­
vant figures are given in Table 8. These 
show that SINTEF currently earns rougluy 
similar amounts from NTNF projects, public 
sector projects, and industry, while its sup­
port from NTNF general funds (5%) is only 
about one-third the corresponding figure 
for SI (15%).

Table 8: Sources of Income at SINTEF for 1970—79. 
(The figures are in million kroner.)

Source of funds________________________1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
NTNF general fu n d s.................................... 25 2.7 25  3.1 4.1 3.9 4.5 6.2 6.8 7.7
______________________________________(8%) (7*) (5%) (6%) (6%) (4%) (5%) (5%) (5%) (5%)
NTNF project funds ............................’. . .  7.0 9.0 11.2 14.2 18.2 22.0 25.7 33.0 39.3 41.8
_____________________________________ (23%) (25%) (24%) (28%) (26%) (25%) (27%) (26%) (27%) (277»)
Public sector projects................................. 8.5 25 1X2 140 125 162 127 324 423 43.0
_____________________________________ (28%) (25%) (29%) (27%) (18%) (19?j) (20%) (25%) (29%) (27%)
Industrial projects......................................  6.6 '.2 7.5 9.4 232 31.8 30.1 41.6 38.6 43.7
_____________________________________ (22%) (20%) (16%) (18%) (33%) (36%) (31%) (33%) (27%) (28%)
Foreign .......................................................  0.4 12 2.0 12 22 3.9 3.8 3.4 3.7 5.0
______________________________________(1%) (4%) (5%) (4%) (3%) (4%) (4%) (3%) (3%) (3%)
Other, and unspecified* ........................... 5.0 7.0 9.7 8.9 10.2 10.9 12.7 11.1 13.1 15.5
_____________________________________ (17%) (19%) (21%) (17%) (14%) (12%) (13%) (9%) (9%) (10%i
T o t a l .............................................................  30.0 36.5 46.1 51.6 70.4 39.4 96.5 125.7 143.8 156.7
* This Includes different kinds of repayment and unspecified contract research.

As with SI. one problem faced by SINTEF 
is that much of its money from NTNF comes 
in the form of small project grants, but SIN­
TEF does seem to be reasonably successful 
in grouping these projects together, thereby 
giving some coherence and continuity to its 

.research efforts. For example. Department 
17 recently applied (or 13 grants which could 
quite easily be combined to form 6 larger 
programmes.

ELAB is organised into 12 main research 
groups. Since we were less interested in ac­

oustics work, we concentrated our attention 
on 9 of these, and on the 6 groups within 
Department 17. In each case, we generally 
interviewed the group leader and one other 
member of the group, making a total of 
about 30 interviews in all. The same ques­
tions were put to them as had been address­
ed to SI researchers. From these interviews, 
we obtained detailed information on about 
50 projects. The breakdown between «re­
search* and «industrial R<tD—type projects 
is shown in the table below.
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Table 14 shows the effects of the R&D 
Intensity on the use of institutes made by 
electronics and electrical engineering firms. 
Here, the picture is somewhat confused. 
High R&D intensity firms make more use of 
Institutes for product development, but for

process development and «other uses», the 
reverse is true. The reason for this is prob­
ably that firm size is t h e dominant factor 
and since most large firms (which are almost 
entirely in the electrical engineering rather 
than the electronics sector) have a low R&D

Table 14: Use of Institutes by Electronics and Electrical Engineering Firms. Nature of usage by
R&D intensity of firm.
(The figures show the percentage of firms in each R&D intensity category making 
a particular use of institutes.)

Nature of firm's 
use of institutes

%

R&D Intensity of firm 
High Medium Low 

(> 10% of sales) (5—10% of sales) «  5% of sales) 
Oa -  11) (a -  7) to » 8)

% % %

All 
Anns 

(n -  26) 
%

A product Development 
Al Industrialisation of pro­

duct developed at institute 36 29 0 23
A2 Institute as main contrac­

tor for product develop­
ment by firm ....................... 0 43 13 15

A3 Institute developing part of 
product for a f ir m ............. 91 86 13 65

A4 Institue carrying out back­
ground research for pro­
duct development ............. 27 43 50 38

A All product development 
work ................................... 91 86 50 77

B Process Development 
B1 Industrialisation of process 

developed at institute........ 9 43 25 23
B2 Institute as main contrac­

tor for process development 
by firm ................................ 0 14 0 4

B3 Institute developing part of 
processfor firm ................... 27 43 38 35

B4 Institute carrying out 
background research for 
process development......... 27 43 SO 38

B5 Software for production 
planning control ............... 27 29 25 27

B All process development 
work ................................... 45 57 75 58

C Other Uses
Cl Use of central facilities, eg. 

instruments........................ 36 57 25 38
C2 Testing or centalisation . . . 27 71 63 50
C3 Provision of non-technical 

services................................ 0 0 13 4
C4 Small contracts to deve- 

lop/maintain links with in­
stitutes ................................ 16 43 25 27

C5 Small contracts to help re­
cruit trained stasff ........... 9 29 13 15

C All other u s e s ..................... 44 86 87 69
Firms having no contact 
whatsoever with institutes___ 9 0 13 8
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too’* by the firms. At SINTEF. process de­
velopment projects have also proved less sa­
tisfactory than product development pro­
jects. but for both, the levels of satisfaction 
(50"i and 71 % respectively) were signifi­
cantly higher than at SI (where the corre­
sponding figures art 9% and SO°b). It seems 
dear that with one or two notable excep­
tions. most electronics and electrical engin­
eering firms do not appear to have been very 
satisfied with projects carried out by SI. par­
ticularly in recent years.

Turning now to mechanical engineering 
firms, it can be seen from Table 23 that for 
all three institutes a majority of the projects 
have involved process development, and in 
particular the development of part of a pro­
cess for a firm (category S3). This is in line 
with the suggestion in section 4 that Norwe­
gian mechanical engineering firms gener­
ally have a gret ter need for process develop­
ment rather than product development. In 
the case of SINTEF. approximately four- 
fifths of the projects (21 out of 26) have in­
volved the development of processes rather 
than products, and. according to the firms, 
these have mostly (86%) been completed sa­
tisfactorily. At SI. in contrast, the ratio of 
product to process development projects is 
much more equal (7 to 9) suggesting that SI 
has been somewhat less successful in meet­

ing the demand from mechancial engineer­
ing firms for process development work: but, 
as with SINTEF. these projects have gener­
ally been satisfactorily carried out. the over­
all percentage satisfaction rate (75%) being 
double that for electronics companies (37%). 
This indicates that SI has been far more 
successful in projects sponsored by mech­
anical engineering firms than in those for 
electrical and electronics firms, perhaps be­
cause the latter are in general more techno­
logically advanced and therefore more ex­
acting in the demands they place on institu­
tes.

Having seen that different institutes and 
different types of projects have varying suc­
cess rates, the next question to consider is. 
«What factors account for these differen­
ces?' Cne possible factor has already been 
mentioned — whether the project involves 
product or process development. But there 
are others. Including whether the project is 
initiated by the firm or the institute, the size 
of the firm involved, and the R&D intensity 
of the firm.1 The effect of each of these fac­
tors can be seen in Table 24.

') Yet another is distance of the firm from the 
institute. We have not been able to examine the 
effect of this factor in the limited time avail­
able.

Table 24: Factors Affecting the Success of Larger Industrial Research Projects Carried Out by 
Institutes. 

a) All firms.
SI SINTEF RF

No. of % completed No.of % completed No.of % completed
projects satisfactorily projects satisfactorily projects satisfactorily

Type of project
Product development . . .  29' 55 29' 76 4 100
Process Development . . .  20* 40 31' 74 8 63
Who initiates?
Firm ...............................  27 48 41 80 10 80
Institute ..........................  19 53 14 64 2 50
Size of firm
<200 employees .............  16 38 15 80 7 100
>200 employees .............  30 57 40 75 5 40
R&D Intensity of firm
High ...............................  12 58 17 82 3 100
Medium ..........................  14 45 24 71 4 75
Low .................................  14 50 14 79 5 60
Total ...............................  46 50 55 76 12 75
') Since some projects involve both product and process development, these figures are non-addiUve.
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Table 29: Types of Sponsored Research Project That Have Proved Least Satisfactory to Firms.
The figures in brackets show the percentage of projects judged by firms to have 
been carried out satisfactorily

Electronics and ele^mcal 
engineering firms

Mechanical 
engineering firms

SI (1) Process-development projects (9%)
(2) Projects for low R&D intensity

firmsG7%'
(3) Firm-initiated projects (20%)

(1) Projects for smaller firms (33%)
(2) Institute-initiated projects (50%)

SINTEF (1) Institute-initiated projects (44%)
(2) Process-development projects (50%)

—

RF — (1) Projects for larger firms (40%)
(2) Institute-initiated projects (50%)

In this section, we have seei how the in­
stitutes have had differing degrees of suc­
cess in carrying out projects sponsored by 
industry, and how projects of certain types 
have been more successful than others. 
Some reasons for these differences have 
been briefly mentioned here. In the next 
section, we shall attempt to put these on a 
more systematic basis and to integrate them 
in order to give a better picture of the rela­
tive strengths and weaknesses of the various 
institutes.

11. THE INSTITUTES — STRENGTHS 
AND WEAKNESSES

It is obviously of interest to ascertain the 
reasons why firms have had more successful 
dealings with some institutes than with 
others. In an attempt to identify the possible 
reasons, we again adopted the two-fold ap­
proach of asking both firms and institute 
researchers for their views. In this section, 
we consider each of these in cum, and from 
them attempt to arrive at conclusions about 
the relative strengths and weaknesses of the 
institutes studied.

11.1 The views of firms.
During the industrial interviews, firms 

were requested to identify the main 
problems encountered in dealing with those 
institutes at which they had sponsored re­
search projects. On the basis of this, they 
were then asked to point to areas in which 
those institutes might be able to improve 
and thereby provide a better service to in­
dustry. The arera mentioned have been 
grouped in a number of categories, ana the 
results arc shown m Table :>0 below. It is 
Important to note that these figures refer to 
the problems that the firms themselves 
brought up for discussion. If we had instead

asked directed questions on each possible 
type of problem, we would undoubtedly have 
found a much higher percentage of firms 
citing these as areas in need of improve­
ment. In other words, the figures u n d e r ­
estimate. perhaps quite appreciably, the 
percentage of firms encountering each of 
these problems.

If we first consider the responses of the 
electrical and electronics firms, it can be 
seen that for SI by far the most commonly 
cited problem concerns the calibre of the 
staff: in over a third of cases, firms feel that 
this needed to be improved. Also frequently 
mentioned were the need for better project 
management, for better contacts with in­
dustry. and the adoption of a less academic 
approach. These three problems are appar­
ently shared with ELAB at SINTEF, al­
though the slightly lower percentage figures 
for the latter suggest that the problems are 
not quite as severe as at SI. However, ELAB 
could in the view of firms, certainly do more 
to improve its links with industry, several 
firms (17%) mentioning that it should tem­
porarily transfer staff to ensure the success­
ful Implementation of project results in in­
dustry. and (14%) that it should employ staff 
with more industrial experience. If ELAB 
did this, there might then be less of a ten­
dency to adopt what the firms see as too 
academic an approach to industrial R&D.

As for mechanical engineering firms, the 
main problems encountered at SI con­
cerned. first, the administration of projects, 
and failures to keep to budgets (25%) and 
time schedules (19%): and secondly, the need 
for better links with industry through the 
temporary transfer of staff to industrialise 
the results of projects (19%). employing staff 
with more industrial experience (13%). and 
adopting a lass academic approach (13%.) 
Similar views were expressed on SINTEF
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Table 32: SI — Strengths and Weaknesses.
STRENGTHS WEAKNESSES

Services offered — wide range of experti ce
— good technical facilities
— instrument lean service
— some good loncer-term 

R*aO (e.g. AUTOKON. ro­
botics. wave-power)

— research projects below a certain size sometimes 
not viable because of bureaucracy and paper­
work

— too many rautrne consultancy projects initiated 
in order to achieve 60 fo external funding level

— Some longer-term research not 'ufficienUy lin­
ked to industrial needs

— May be attenpting to cover too many areas of 
technology with the resources available

Organization and 
management

— section managment weak
— too much paperwork required to inform central 

organization of sectional activities

Funding and fi- — strict accounting to ensure 
nance projects completed within 

budgets

— pressure to achieve 60*a of funds from sources 
external to NTNF har led to some problems

— salary levels creating problems in recruiting and 
retaining staff

Programme selec­
tion

— declining level of general funds and pressure to 
get 60S external funds causing a drift towards 
shorter-term development work

— concentration of electronics efforts on micro­
electronic circuits has limited the resources 
available for other types of work

Knowhow input 
and personnel

— weak links with Oslo University
— some groups contain few experienced staff be­

cause of recruitment by industry
— very little use of overseas fellowships

User identifies- — very good contact with a 
tion few companies

— much of electronics R&D aimed at helping a 
single firm

— high cost of setting up new projects and lack of 
contact with STI diminish Si's ability to help 
small firms in particular

— staff have very little industrial experience
Other outputs — spin-off companies set up 

by former staff
— relatively small contributions to scientific 

knowledge as evidenced by few publications and 
citations

operation is essential), the two areas are still 
c o m p l e m e n t a r y ,  and each could 
benefit from closer units with the other. In 
particular, STI could act as a «middleman» 
between RF and the smallest firms who do 
not possess the technical skills to approach 
even RF. Besides STI, RF also has relatively 
weak links with the national research insti­
tutes. For example, few researchers at RF 
know much about the work being carried 
out at other institutes. To a certain extent. 
RF suffers from not being an NTNF insti­
tute — it is still on the fringes of an NTNF 
system that, to some outsiders, has the ap­
pearance of being a rather exclusive «club» 
for the centralised institutes and the large, 
often state-owned, firms. The situation has 
been somewhat improved in the case of ro­
botics by the establishment of KORO. the 
informal committee set up (on the initiative 
of the TESA co-operative) to co-ordinate 
work on robotics (and avoid duplication) at

RF. SI. SINTEF. and the two robot manu­
facturers (see Section 6). But RF is still not 
very well represented in the NTNF commit­
tee structure, and therefore feels that it suf­
fers when decisions are being made on the 
distribution of funds.

A second major problem at RF centres on 
the shortage of qualified staff, this being a 
serious limiting factor in the number and 
type of projects the institute can take on. 
and the speed with which they can react to 
new initiatives. One group already has en­
ough work to keep it fully occupied over the 
coming year, while in certain areas of tech­
nology. RF lacks the «critical mass» of re­
searchers needed to make a worthwhile con­
tribution. There are difficulties in recruit­
ing new staff partly because so few are 
trained in Norway, and partly because of the 
low salaries offered in relation to industry in 
the Stavanger area. The low salaries mean 
that existing staff, particularly the more
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11.0 GOVERNMENTS ROLE IN DEVELOPING COUNTRIES

The UNIDO re p o r t  id .  79-910 j o i n t  UNDP/UNIDO E v a lu a tio n  o f  in d u s t r i a l  r e ­

sea rch  and s e rv ic e  i n s t i t u t e s  con ta in s some in fo rm a tio n  abou t th e  f in a n c in g  

o f  IR S I 's .

p . 33 d ea ls  w ith  f in a n c in g  and th e  ta b le  on p . 34 shows th e  so u rces  o f  

fin an ce  fo r  th e  7 i n s t i t u t e s  v i s i t e d  by th e  e v a lu a tio n  team s.
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FINANCE

i n .  The main so u rces  o f IRSI f in an c in g  were found to  in c lu d e  th e  fo llo w in g :

* Government subsidy  o f  annual o p e ra tin g  b udget;

* Government g ra n ts  fo r  s t r a t e g i c  re s e a rc h ;

* S ale  o f IRSI se rv ic e s  ( to  government and in d u s t r y ) ;

* In d u s try  assessm ents o r o th e r  g ra n ts ;

* I n te r n a t io n a l  and b i l a t e r a l  a s s is ta n c e .

The desk a n a ly se s  rev ea led  th a t  39 p e rc e n t o f th e  IRSIs o b ta in  l e s s  than  

te n  p e rc e n t o f  th e i r  annual o p e ra t io n a l  c o s ts  from fe s s /c o n tr a c te d  s e rv ic e s .  

The d a ta  a re  p a r t i c u la r ly  skewed in  t h i s  d i r e c t io n  by th e  i n a b i l i t y  to  

determ ine th e  annual le v e l o f  c o n tra c te d  income f o r  12 IRSIs o r  43 p e rc e n t 

o f  th e  sample (although  th i s  i s  p robab ly  a ls o  le s s  than  te n  p e rc e n t) .  On 

th e  o th e r  hand, 14% ( i . e . ,  4 IRSIs) o b ta in  more th an  50% o f t h e i r  annual 

o p e ra t io n a l c o s ts  from c o n t ra c ts .  I f  th e  1977 income d a ta  fo r  th e  s ix  

IRSIs which rece iv ed  UNDP/UNIDO a s s is ta n c e  v i s i t e d  by th e  m issio n s is  

exam ined, i t  i s  found th a t  approxim ately  $ 24 m ill io n  in  c o l le c t iv e  income, 

le s s  than  $ 11 m ill io n  o r  6 p e rc e n t r e s u l t s  from c o n tra c ts  w ith  in d u s try  

and government and fe e s  fo r  s e rv ic e s .

112. While many IRSIs have been e s ta b l is h e d  w ith  th e  o b je c tiv e  o f  f in a n c ia l

s e l f - s u f f ic i e n c y ,  i t  i s  ap p aren t th a t  th e  m a jo rity  o f th e  IRSIs have n o t 

been su c c e s s fu l in  th i s  r e s p e c t . I t  i s  in t e r e s t in g  to  n o t t h a t  th e  fo u r 

IRSIs who re c e iv e  more than  50 p e rc e n t o f t h e i r  annual s e rv ic e s  from 

c o n tra c ts  and fe e s  have between te n  and tw enty y e a rs  o f  ex p e rien ce .

The seven IRSIs v i s i t e d  by m issions re p o rte d  as income from in d u s try  con­

t r a c t s  in  1977, a c o l le c t iv e  t o t a l  o f  $ 5 .404.000 (approx im ately  20 p e rc e n t 

o f th e  c o l le c t iv e  g ross  incom e), which alm ost $ 4 .900 .000  was rece iv ed
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by one I RSI o n ly , le av in g  $ 504,000 fo r  th e  rem ain ing  s ix  ( le s s  th an  fo u r 

p e rc e n t o f t h e i r  g ro ss  incom e). I t  i s  n o t known w hether t h i s  amount 

re p re se n ts  th e  face  va lu e  fo r  c o n tra c ts  u n d ertaken  o v er a p e r io d  o f  more 

than  one y e a r . I t  i s  a lso  n o t c le a r  w hether t h i s  amount a ls o  in c lu d e s  

ro u tin e  s e rv ic e s ;  u su a lly  such s e rv ic e s  a re  ad hoc and n o t norm ally  con­

t r a c te d  f o r .  The income d i s t r i b u t io n  f o r  th e  seven I  RSIs i s  shown in  

th e  fo llo w in g  ta b le .



IHCOMB AND EXPENDITURES IN 1977 (1000 10 .3 .)

i * B 0 B E y a

Muabar o f i tp ia y M i 101 104 132 262 444 431 946

I n a t i tu ta  Incoaa In 1977»

S u b t ld lu  ind c ra n ia  f ro a  (o v in u a n t 420 451 - no d a ta 1,605 8,231 416

Contraota with govarnaant - - 339 - - 12 6,519

Contracta with industry 50 - 132 - 1Ó2 163 4,897

In ta rn a tio n a l aaaiatanoa 155 111 - - 117 -

B lla ta ra l  aaaiatanoa - - - - - - -

Othar -  - - 210 - 95 48 1,236

Total 470 6o6 800 1,300 1,862 8,571 13,068

In a t i tu ta  Ezpandituroa in  1977»

O parational 418 289 786 625 1,201 3,677 12,041

Equipaant and F a o i l i t ia a 52 160 14 300 256 3,570 3,168

Otuar - - - - 126 - 500

Total 470 449 800 925 1,583 7,247 15,709

O parational Ezpandituroa par
IRSI staff member > 4 .tia t%.US4 *9, JHO *-*.705 t a , s i t t i r ,  7.rH
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12.0 POSSIBLE MERGING BETWEEN INTEC AND PART OF THE UNIVERSITY OF CHILE

The U n iv e rs ity  has пишу a c t i v i t i e s .  Sane o f  them a re  m ainly s e rv ic e  fu n c tio n s  

o f  no o r  l i t t l e  im portance to  th e  s tu d e n ts , nor to  th e  more b a s ic  re s e a rc h  

c a r r ie d  o u t .  Econom ically th e y  j u s t  b reak  even. I f  th e s e  u n i t s  were merged 

w ith  INTEC, a r a t io n a l i z a t io n  would be p o s s ib le .  Such a m erger would cause c lo ­

s e r  c o n ta c t w ith  INTEC and th e  U n iv e rs ity . The d iv is io n s  which could  be merged 

w ith  INTEC do s e rv ic e s  am ounting to  o f  2 ,5  m il US$. INTEC s e l l s  s e rv ic e s  f o r  abou t 

3 m il US$. In  a d d itio n  to  th e  r a t i o n a l i z a t i o n  th e  m erger ough t to  r e s u l t  in  a 

c lo se r  co o p era tio n  a lso  w ith  u n i t s  o f  th e  U n iv e rs ity  w hich a re  n o t t r a n s f e r r e d .  

INTEC could  buy s e rv ic e s  on a h ig h  p ro fe s s io n a l  le v e l  w ith o u t hav ing  to  co v er th e  

c o s t o f  m a in ta in in g  a h ig h  le v e l  o f  com petence.

The advantages fo r  INTEC a re  r a th e r  o b v ious. But a l s o  th e  U n iv e rs ity  could  

b e n e f i t  by sh a r in g  f a c i l i t i e s  (and people) w ith  INTEC and by ta k in g  advan tage o f  

INTEC's a b i l i t y  to  s e l l  and a d m in is te r  p a id  p r o je c ts .

CORFQ does not want to  g e t  r i d  o f INTEC i f  th e y  can be convinced th a t  INTEC has 

th e  p o te n t ia l  to  promote developm ent o f  th e  C hilean in d u s try .  This i s  u n d ers tan ­

d ab le . But i f  th e  U n iv e rs ity  t r a n s f e r s  t o t a l l y  c e r t a in  u n i ts  to  INTEC, INTEC 

could rem ain th e  p ro p e rty  o f  CORFO.

From Norway i t  i s  th e  ex p erience  th a t  a  re se a rc h  i n s t i t u t e  (SINTEF) l iv in g  in  

a s o r t  o f  sym biosis w ith  a te c h n ic a l  u n iv e r s i ty  can be more s u c c e s s fu l  th an  s im i la r  

i n s t i t u t i o n s  w ith o u t such u n iv e rs i ty  a f f i l i a t i o n .

CORFO to p  le a d e rs  a re  a g a in s t  th e  m erger on th e  term s p roposed , b u t i t  may be 

w orthw hile to  t r y  once more i f  an a c c e p ta b le  model can be developed .
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12.1 UNUO Experience

The UNDP/UNIDO IRSI e v a lu a tio n  r e p o r t  id .  79-910 c o n ta in s  some u s e fu l in fo rm a tio n  

and an in t e r e s t in g  example o f  IRSI -U n iv e rs ity  co o p e ra tio n  from Turkey. I t  

a lso  t e l l s  about WAITRO.
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U n iv e rs i t ie s

164. R e la tio n s  w ith  u n iv e r s i t i e s  have s p e c ia l  s ig n if ic a n c e .  They a re  u su a lly  

th e  main source  o f  th e o r e t i c a l  knowledge in  a  coun try  and a  c e r t a in  amount 

o f  fundam ental re sea rch  i s  be in g  c a r r ie d  o u t  in  u n iv e r s i ty  la b o ra to r ie s  by 

g rad u a te  s tu d e n ts  and p ro fe s s o rs .  On th e  o th e r  hand, u n iv e r s i t i e s  a re  a  good 

source o f  academ ically  t r a in e d  re se a rc h e rs  and en g in ee rs  which can be e a s i ly  

converted  to  te c h n ic a l  r e s e a rc h . A few i n s t i t u t e s  in c lu d ed  in  th e  e v a lu a tio n  

sample were e s ta b l is h e d  and developed w ith  th e  h e lp  and under th e  au sp ice s  

o f  u n iv e r s i t i e s , fo r  in s ta n c e  CARZRI in  T rin idad-T obago and th e  Marmara In s ­

t i t u t e  in  Turkey.

WAITRO

165. On a  w orld-w ide b a s i s ,  in t e r r e la t io n s h ip s  betw een i n s t i t u t e s  a re  f a c i l i ­

ta te d  by th e  e x is te n c e  o f  th e  World A sso c ia tio n  o f  I n d u s t r i a l  and T echno log ica l 

Research O rg an iza tio n s  (WAITRO). T his i s  an independent a s s o c ia t io n  o f  o rg a n i­

z a tio n s  e i th e r  a c t iv e ly  engaged in  te c h n o lo g ic a l re s e a rc h  ( te c h n ic a l  members) 

o r  in te r e s te d  in  encourag ing , prom oting and su p p o rtin g  in d u s t r i a l  re s e a rc h  

( su s ta in in g  members).

166. The aims o f  WAITRO a re  to :  a s s i s t  th e  developm ent and improve th e  ca­

p a b i l i t i e s  o i te c h n ic a l  members, e s p e c ia l ly ,  in  develop ing  c o u n t r ie s ;  iden ­

t i f y  f ie ld s  o f  re se a rc h  needing c o -o p e ra tio n  o r a s s is ta n c e  by o u ts id e  agen­

c ie s ;  promote c o -o rd in a tio n  and c o -o p e ra tio n  betw een members; encourage th e  

t r a n s f e r s  o f  re s e a rc h  r e s u l t s  and te c h n ic a l  know-how between m erbers; and 

promote exchange o f  ex p erien ce  and re sea rch  management betw een members. Im ple­

m en tation  o f  th e se  aims in c lu d e s : sponsoring  te c h n ic a l  m ee tin g s; t r a in in g  o f 

p e rso n n e l; in fo rm a tio n  exchange and improvement o f  re s e a rc h  f a c i l i t i e s ;  op era ­

t io n  of a c e n t r a l  in fo rm atio n  c le a r in g -h o u se ; exchange o f  re s e a rc h  w orkers 

and use o f  re s e a rc h  f a c i l i t i e s ;  se rv in g  as l in k  betw een members and i n t e r ­

n a tio n a l a s s o c ia t io n s  and f e d e ra t io n s ;  a c t in g  as spokesman fo r  members on 

m a tte rs  o f common i n t e r e s t .

167 E s ta b l i s h e d  in  O ctober 1970, WAITRO re le a se d  in  1972 a r e p o r t  on "P rio -



r i t y  o f  Needs o f  I n d u s t r ia l  Research I n s t i t u t e s  in  D eveloping C o u n tr ie s" , 

which f o r m e d  th e  b a s is  o f  subsequen t programmes o f  a s s is ta n c e  in tro d u ced  

by th e  a s s o c ia t io n .  In  1974 WAITRO s ta r t e d  i t s  lin k a g e  programme under 

which two o r  more members a re  lin k e d  fo r  th e  pu rpose  o f  c o -o p a ra t iv e ly  

u n d ertak in g  te c h n o lo g ic a l p ro je c ts  f o r  th e  b e n e f i t  o f  th e  younger p a r tn e r ,  

such lin k ag es  o r  tw inning  arrangem ents b e in g  s e t  up fo r  p e r io d s  o f  2 to  4 

y ea rs  and fin an ced  by n a t io n a l  and in te r n a t io n a l  ag en c ies  o f te n  through 

th e  in te rm e d ia tio n  o f  th e  WAITRO s e c r e t a r i a t .  The l a t e s t  WAITRO m eeting 

in  O ctober 1978, supported  by UNIDO, t r i e d  to  id e n t i f y  (a) s u b je c ts  fo r  

c o -o p e ra tiv e  re se a rc h  and (b) p o te n t ia l  tw inn ing  a rran g em en ts . These 

arrangem ents a re  d e f in i t e ly  o r ie n te d  tow ard i n s t i t u t i o n  b u ild in g  espe­

c i a l l y  through s t a f f  developm ent.

Examples

168. Examples o f  th e  lin k ag es  d e sc rib e d  above w ere found in  th e  p r o f i l e s  

o f  th e  desk s tu d y  and some were in v e s t ig a te d  f u r th e r  by th e  f i e l d  m iss io n s .

Here a re  a  few i l l u s t r a t i v e  c a s e s :

-  The F ed era l I n s t i t u t e  o f  I n d u s t r ia l  R esearch (N igeria) e s ta b l is h e d  

w orking r e la t io n s  w ith  v a rio u s  A frican  5 nst i t u t e s  m ainly fo r  exchange 

o f te c h n ic a l  in fo rm a tio n , and w ith  i n s t i t u t e s  in  in d u s t r i a l i z e d  coun­

t r i e s ,  n o ta b ly  th e  T ro p ic a l P roducts I n s t i t u t e  o f  th e  U nited Kingdom 

and th e  Denver Research I n s t i t u t e  o f  USA. The DRI p rov ided  s e rv ic e s

in  economic and m anagerial a n a ly se s , w hile  th e  TRI i s  a s s o c ia te d  w ith  

re s e a rc h  in to  ind igenous m a te r ia ls  a v a i la b le  f o r  use in  in d u s try  and 

th e  p ro cesse s  which can be used most e f f e c t iv e ly  to  co n v e rt them.

-  The I n s t i t u to  de In v e s tig a c io n e s  T ecnológ icas (Colombia) sought to  

prom ote i t s  growth by e n te r in g  in to  g e n e ra l c o -o p e ra tio n  agreem ents 

w ith  o th e r  n a t io n a l  i n s t i t u t i o n s  concerned w ith  te c h n o lo g ic a l deve­

lopment. e .g .  SENA, COLCIENCIAS. The purpose was to  develop th e  exchange
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o f  te c h n ic a l  in fo rm a tio n  and co -o p e ra te  in  re s e a rc h  fo r  th e  fu l f i lm e n t  

o f  c o n tra c ts  w ith  in d u s try .

The Caribbean I n d u s t r ia l  R esearch I n s t i t u t e  (CARIRI, in  T rin id ad -T o b ag o ), 

e s ta b l is h e d  in  1971, has had a tw inn ing  agreem ent w ith  th e  R esearch and 

P ro d u c tiv ity  C ouncil o f  New Brunswick, Canada, d u rin g  th e  p e r io d  1974-1977 

mad*» o p e ra tiv e  thanks to  a f in a n c ia l  c o n tr ib u tio n  by CIDA under b i l a t e r a l  

Canadian c o -o p e ra tio n  and a d d i t io n a l  UNDP fu n d s . Under th e  arrangem ent, 

CARIRI s t a f f  was tr a in e d  in  Canada and Canadian te c h n ic ia n s  came on s i t e  

to  a s s i s t  in  so lv in g  v a rio u s  in d u s t r i a l  p roblem s.

The C e n tra l American R esearch I n s t i t u t e  (ICAITI) has s p e c ia l  lin k a g e s  w ith  

th e  Denver R esearch I n s t i t u t e  and CODOT, a consortium  o f  US u n iv e r s i t i e s  

concerned, w ith  th e  developm ent o f  te chno logy , e s p e c ia l ly  fo r  s t a f f  t r a in in g  

and re se a rc h  programmes. I t  a lso  h as  w orking agreem ents w ith  u n iv e r s i t ie s  

in  C e n tra l America and th e  Food Technology I n s t i t u t e  o f  th e  C e n tra l  Bank o f  

N icaragua.

The M a te ria ls  and Research D iv is io n  (MRD) o f  th e  Marmara S c i e n t i f i c  and 

T echn ical Research I n s t i t u t e  (Turkey) keeps s p e c ia l  r e la t io n s  w ith  th e  

U n iv e rs ity  o f  I s ta n b u l under which au sp ice s  i t  was e s ta b l is h e d .  A la rg e  

p ro p o rtio n  o f  th e  s e n io r  s t a f f  o r ig in a l ly  came from th e  u n iv e r s i ty  and some 

o f  t h i s  s t a f f  s t i l l  on-board  r e t a in  t h e i r  p ro fe s s o rs h ip s .  W ith in  Turkey, 

i t  has w orking arrangem ents w ith  th e  o th e r  la rg e  re se a rc h  i n s t i t u t e  in  th e  

co u n try , v i z . ,  th e  Research I n s t i t u t e  on M ineral R esources. Abroad, i t  

keeps c o n ta c ts  fo r  in fo rm atio n  purposes w ith , among o th e r s ,  B a t t e l l e  (USA) 

and th e  C e n tra l O rg an iza tio n  fo r  A pplied  S c ie n t i f i c  R esearch o r  TNO 

(N e th e rla n d s ) . I t s  in t e r n a l  c o n tro l  system  was p a t te rn e d  a f t e r ,  and adap ted  

from , w e ll -e s ta b l is h e d ,  su c c e s s fu l i n s t i t u t e s  such as th o se  two.
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Most in t e r e s t in g  to  t h i s  s tu d y , th e  MRD a ls o  has a tw inn ing  arrangem ent 

w ith  th e  Yugoslav I n s t i t u t e  o f  Zenica from which i t  re c e iv e s  te c h n ic a l  a s s i s ­

ta n c e  in  th e  f i e l d  o f  m e ta llu rg y . Through th i s  tw inn ing  arrangem ent, which 

i s  sponsored  by UNIDO and financed under a  UNDP/UNI DO p r o je c t ,  Zenica i s  t

r e ta in e d  as a  su b -c o n tra c to r  and i s  p ro v id in g  a s s is ta n c e  in  t r a in in g  and 

r e s e a rc h . The a c t i v i t i e s  ta k e  p la ce  a t  th e  p la n t  s i t e  o f  a  government -owned 

s t e e l  p la n t  in  Turkey. The Yugoslav en g in eers  and re s e a rc h e rs  conduct 

re s e a rc h  and experim ents on s i t e  and p ro v id e  o n - th e - jo b  t r a in in g  n o t o n ly  

to  th e  p e rso n n e l o f  th e  p la n t  b u t a ls o  o f  th e  i n s t i t u t e  w ith  th e  purpose o f  

b u ild in g  up th e  c a p a b i l i t i e s  to  th e  p o in t  where th e  MRD cou ld  c a rry  o u t th e  

same a c t i v i t i e s  by i t s e l f  in  th e  f u tu r e .  Thanks i n  a la rg e  p a r t  to  th e  

UNDP/UNIDO p r o je c t  i n  g e n e ra l and t h i s  tw inn ing  arrangem ent i n  p a r t i c u l a r , 

th e  MRD has a lre a d y  developed i t s  s k i l l s  to  such  an e x te n t  t h a t  th e re  i s  

a  p ro p o sa l f o r  th e  i n s t i t u t e  to  p ro v id e  te c h n ic a l  a s s is ta n c e  to  one o r  

s e v e ra l  o th e r  i n s t i t u t e s  in  th e  M iddle E as t in  th e  f i e l d  o f  m a te r ia ls  re s e a rc h  

and developm ent.

The S ingapore I n s t i t u t e  o f S tandards and I n d u s t r ia l  R esearch (SISIR) has 

lin k a g e s  w ith  (a) th e  U n iv e rs ity  o f  W isconsin o f  th e  U.S.A. which p ro v id es  

t r a in in g  in  in s tru m e n ta tio n  and e le c t ro n ic s  and (b) th e  D epartm ent o f  

S c i e n t i f i c  Research o f  New Z ealand. At home, SISIR has e s ta b l is h e d  c lo se  

w orking r e la t io n s h ip s  w ith  s e v e ra l i n s t i t u t i o n s ,  e .g .  th e  Consumers A sso c ia tio n .

The Korea I n s t i t u t e  o f Science and Technology (KIST) i s  an example o f  numerous 

and w idespread  lin k a g e s . I t  has w orking agreem ents w ith  th r e e  n a t io n a l  

u n iv e r s i t i e s  and c o -o p e ra te s  w ith  over 30 i n s t i t u t e s  abroad  o f  which more 

th a n  h a l f  a re  in  in d u s t r i a l i z e d  c o u n tr ie s .  KIST has more form al lin k a g e s  

f o r  te c h n o lo g ic a l exchanges w ith  a number o f  s i s t e r  o r g a n iz a t io n s , v i z . :

B a t te l le  Memorial I n s t i t u t e  (USA) 

R esearch T ria n g le  I n s t i t u t e  (USA)
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C o rn e ll U n iv e rs ity  (USA)

M itsu b ish i Research I n s t i t u t e  (Japan)

Nippon S te e l  C o rp o rta tio n  (Japan)

TNO (N etherlands)

I n d u s t r ia l  Technology R esearch I n s t i t u t e  (Taiwan)

The p r in c ip a l  s i s t e r  o rg a n iz a tio n  has been Bat t e l l e  s in c e  KIST was e s ta b l is h e d  

w ith  i t s  c lo se  a s s is ta n c e  which was fin an ced  by U. S . b i l a t e r a l  a id .  F i r s t ,  

B a t te l le  and KIST s t a f f  c a r r ie d  o u t an ex ten s iv e  survey  o f  in d u s try  needs and 

demand in  o rd e r  to  f in d  o u t what k in d  o f  an  i n s t i t u t e  KIST shou ld  b e . Then 

B a t te l le  h e lp ed  in  th e  s e le c t io n  and t r a in in g  o f  th e  o r ig in a l  s t a f f  and was 

in s tru m e n ta l i n  f in d in g  Koreans who had a cq u ired  R &  D ex p erien ce  i n  th e  U. S. A. 

In  a d d i t io n  to  i n s t i t u t i o n a l  and s t a f f  developm ent, th e  p r in c ip a l  v a lu e  which was 

o b ta in ed  through t h i s  r e la t io n s h ip  concerns management o f  re s e a rc h  and adm in is­

t r a t i o n  o f  re se a rc h  f a c i l i t i e s .  S p e c i f ic a l ly ,  B a t t e l l e  c o n tr ib u te d  in  s e t t i n g  up 

th e  c o s t accoun ting  system  which i s  th e  backbone o f  th e  a d m in is tra t iv e  p rocedu res 

o f  KIST.

J
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13.0 NEEDS FOR FINANCIAL SUPPORT

CORFO i s  re sp o n s ib le  fo r  INTEC and has an understand ing  f o r  th e  need to  p ro v id e  

INTEC w ith  a f in a n c ia l  base which can promote INTEC' s developm ents. CORFO recog­

n is e s  th a t  under th e  p re se n t term s INTEC w i l l  su f fo c a te  and d ie  o r  change i t s  r o le ,  

dropping re se a rc h  and p ro v id e  e n g in ee rin g  and te c h n ic a l  s e rv ic e s  in  l i n e  w ith  

what p r iv a te  c o n su ltin g  firm s do.

CORFO's main problem  i s  t h a t  i t  i s  d i f f i c u l t  to  convince th e  p eo p le  in  power th a t  

a  su b s id ize d  INTEC can be econom ically  j u s t i f i e d .  One purpose  o f  th e  UN m ission  

i s  to  p rov ide  v a l id  arguments fo r  m a in ta in in g  a m u lti b ranch  m u l t i - d is c ip l in a ry  

IR S I 's  in  C h ile . Below i t  i s  a ttem p ted  to  p re s e n t reaso n s  fo r  hav ing  such an 

i n s t i t u t e .

Many developing  c o u n tr ie s  have a v ery  na ive  re se a rc h  p o lic y , b e l ie v in g  th a t  an 

IRSI can make them more o r  le s s  independent o f  im ported  tec  ogy- They th in k  

i t  i s  cheaper to  re in v e n t th e  w heel than im porting  i t .  This p o lic y  i s  very  coun­

te rp ro d u c tiv e  to  developm ent. I t  w i l l  cause  a  g re a t  tim e la g  and p ro b ab ly  r e s u l t  

in  an in f e r io r  in d u s try  i f  th e  p ro je c ts  ev er reach  th a t  s ta g e .

R esearch-based in d u s try  i s  th e  s lo w est and most c o s tly  o f  a l l  roads to  i n d u s t r i a -  

l i z a t i o n .  Why th e n  have a re se a rc h  in s t i t u t e ?

-  Im ported technology w i l l  soon become o b so le te  and need improvement.

Sometimes i t  i s  a lre a d y  o b so le te  when im ported . Improvements can e .g .  r e l a t e  

to :  b e t t e r  m on ito ring  and c o n tro l o f  p ro c e sse s , au to m atio n , ta k in g  in to  use

lo c a l  in p u ts .  These ta sh s  lend  th em se lf very w e ll to  be  handed by an IR SI.

-  G radually  C hilean  en tre p en eu rs  w i l l  s t a r t  new in d u s t r ie s  and w i l l  need IRSI 

a s s is ta n c e .
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In  some cases th e  I RSI can c re a te  new o r  improved tech n o lo g y . Examples 

from INTEC a re  th e  re p ro c e ss in g  o f  re fa c to ry  b r ic k  and p ro d u c tio n  o f  methane 

from garbage.

An IRSI can have some s o p h is t ic a te d  equipment and s k i l l s ,  which th e  in d iv i ­

dual e n te rp r is e s  need o c c a s io n a lly , b u t no t enough to  e s t a b l i s h  t h e i r  own 

f a c i l i t y .  The presence o f an IRSI can th u s  h e igh ten  th e  le v e l  o f  techno logy  

and f a c i l i t a t e  p roduct c o n tro l .

In v a rio u s  c o n f l ic t  s i tu a t io n s  th e  IRSI can so lv e  th e  prob lem s.

A ll in d u s tr ie s  have problem s from tim e to  tim e, such a s :  to o  h ig h  r e j e c t ;

i n a b i l i t y  to  meet a q u a l i ty  s ta n d a rd , low e f f ic ie n c y ,  low y ie ld ,  problem s 

w ith  new raw m a te r ia ls ,  c o rro s io n  e t c . ,  e t c .  An IRSI can in  th e  r o le  o f  

tro u b le - sh o o te r  p rov ide  very  v a lu a b le  s e rv ic e s .

In d u stry  i s  in  our days develop ing  very  ra p id ly  and a l l  th e  sudden co m p e tito rs  

can tak e  new technology in to  use and th e  com peting e n te r p r i s e s  may be a t  a 

lo s s .  An IRSI can o f te n  be b e t t e r  o r ie n te d  abou t new tre n d s  and propose 

improvements b e fo re  i t  i s  to o  l a t e .

An IRSI w ith  h ig h ly  q u a l i f ie d  s t a f f ,  do ing  advanced re s e a rc h , n o t on ly  

produces ta n g ib le  r e s u l t s  b u t a lso  produces s k i l l e d  p eop le  which can go o ver 

to  th e  in d u s try .

In d u s try  cam norm ally p rocu re  en g in eerin g  and more co n v en tio n a l in p u t s , b u t 

c e r ta in  more s o p h is t ic a te d  components may no t be a v a i la b le ,  no t even on s a le  

from abroad. One o f  th e  more im port amt ta sk s  o f an IRSI i s  to  p ro v id e  th e se  

sm all b u t e s se n tia l, c o n tr ib u t io n s .  The peak techno logy , e .g .  r e l a t e d  to  

com plicated  desig n  c a lc u la t io n s ,  p ro cess  c o n tro l  and s im ila r -
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^3.1  i f  th e  s e rv ic e s  o f  an IRSI a re  so v a lu ab le  why i s  i t  n ece ssa ry  to  su b s id iz e  

th e  IR S I 's ? ______________________________________________________________________

t
One reason  i s  th a t  th e  c l i e n t  w i l l  on ly  pay a  re a so n a b le  nan -hou r p r ic e  fo r  

ad v ice , tro u b le -sh o o tin g  e t c .  a lthough  i t  may be  w orth more. In v e s tig a tio n s  

made by an IRSI can e .g .  p re v e n t im porting  a c e r t a in  techno logy  which would 

have caused heavy lo s s e s .

W ithout a c e r ta in  r i s k  w ill in g n e s s  in d u s try  w i l l  o n ly  in v e s t  in  p r o je c ts  w hich 

g ive  r e l a t i v e ly  low, b u t su re  p r o f i t .  Most c o u n tr ie s  have found i t  a p p ro p r ia te  
by re se a rc h  subven tion  to  encourage more r is k y  u n d e r ta k in g s , invo lved  

re s e a rc h .

-  I f  th e  IRSI s h a l l  be a b le  to  g iv e  se rv ic e s  on a  h ig h  le v e l ,  i t  must in v e s t  in  

e s ta b l is h in g  th i s  e x p e r t is e :  send ing  people o u t o f th e  co u n try  to  le a rn ,  buy

o r b u ild  equipment and do inhouse (IRSI financed) re s e a rc h .  I t  w i l l  no t be 

accep ted  by in d iv id u a l c l i e n t s  to  pay fo r  th i s  as i t  may n o t be o f  i n t e r e s t  

to  him.

As development goes on a lso  in  C h ile  th e  in d u s try  w i l l  become more s o p h i s t i ­

ca ted  and w i l l  need s o p h is t ic a te d  s e r v ic e s . I f  th e re  has n o t in  tim e been 

made an e f f o r t  to  b u ild  up th e se  c a p a b i l i t i e s ,  developm ent w i l l  s u f f e r .

An IRSI is  seldom a p ro fit-m a k in g  e n te rp r is e .  But a lth o u g h  i t  i s  n o n -p ro f i t  pe r 

s e , i t  may be c o s t e f f e c t iv e ,  v ery  c o s t e f f e c t iv e  f o r  th e  n a tio n  b o th  in  th e  s h o r t  

and th e  long term .
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lU.O THE ROLE OF FOUNDATION CHILE

I t  i s  no t w ith in  th e  term s o f  re fe re n c e  to  cone w ith  an assessm en t o f  Foundation 

C h ile , b u t i t  i s  im possib le  to  d is c u s s  EKTEC's p o s i t io n  w ith o u t c o n s id e r in g  the  

ro le  o f  Foundation C h ile .

Foundation C h ile  has invaded many o f  th e  f ie ld s  in  w hich INTEC was in v o lv ed  and 

i s  th re a te n in g  to  b lo c k  new f i e l d s ,  which co u ld  open up new o p p o r tu n i t ie s  f o r  

INTEC.

I t  be s a id  t h a t  co m p e titio n  i s  a good th in g :  th e  b e s t  w i l l  w in , i f  th e

co m petition  i s  f a i r .  But in  t h i s  ca se  i t  i s  n o t, a s  Foundation  C h ile  n o t only  

has a la rg e  fo r tu n e , b u t a lso  co n tin u es  to  re c e iv e  governm ent money.

I t  i s  no t obvious th a t  th e  way Foundation C h ile  o p e ra te s  i s  on ly  b e n e f ic ia l  to  

C h ile . I t  has a d is tu rb in g  e f f e c t  on i n s t i t u t e s  l i k e  INTEC, to  t*16 p o in t  where 

INTEC i s  in  danger o f  d isa p p e a rin g .

I t  i s ,  as m entioned, n o t w ith in  th e  term s o f  re fe re n c e  to  recommend changes fo r 

Foundation C h ile , b u t i t  may perhaps be p e rm itted  t o  su g g e s t t h a t  a r e d e f in i t io n  

o f  Foundation C h ile  co u ld  be d e s i r a b le .

Foundation C h ile  caui be a  l in k  w ith  U. S. A. and o th e r  c o u n tr ie s  p ro v id in g  s e r v i ­

ces  o f  e x p e r ts ,  runn ing  c o n fe re n c e s , co u rses  and sem inars and g ive  s tu d y  g ran ts  

fo r  C hilean people to  le a rn  new techno logy . I t  can p ro v id e  v a rio u s  ty p es  o f  

tecnnoeconomic in fo rm a tio n  and have a f i r s t  c la s s  l i b r a r y .  I f  th e re  i s  more 

money a v a i la b le  Foundation C h ile  could  g ra n t money fo r  re s e a rc h  p r o je c t s .  I t  

could  a ls o  have an a d v is in g  team fo r  re se a rc h  i n s t i t u t e s  in  C h ile .

Foundation Chile could continue its efforts to identify possibilities of 
technology and research projects. The Foundation Chile director told the con­
sultant that Foundation Chile has three people in the marketing section and that 
he wanted ten. This may be a good idea as projects identified could be handled 
by other Chilean institutes 3uch as INTEC. With its good international contacts,
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Foundation Chile can do this work better than anyone else.

I t  i s  q u e s tio n a b le  i f  Foundation C h ile  shou ld  do re s e a rc h  o f  i t s  own. P o ss ib ly  

i t  could have some re se a rc h  b u t no t sponsored re s e a rc h  payed by c l i e n t s  in  

com petition  w ith  th e  n a t io n a l  re s e a rc h  i n s t i t u t e s .

INTEC C hile  cou ld  in  p r in c ip le  ta k e  over F oundation  C h ile ’s a p p lie d  re se a rc h  and 

th i s  would so lv e  th e  problem  o f  c r i t i c a l  s iz e !

I t  i s  no t known i f  th i s  i s  a r e a l i s t i c  p ro p o sa l, b u t may be  i t  shou ld  be  c o n s id e re d i 

15-0 SHOULD INTEC BECOME MOKE INDEPENDENT OF GOVERNMENT?

Most c o u n tr ie s  have found th a t  re s e a rc h  i n s t i t u t e s  which s h a l l  se rv e  in d u s try  

should n o t be owned and o p e ra te d  by th e  governm ent. Some гиге independent non­

p r o f i t  fo u n d a tio n s , b u t th e  more common model i s  to  g iv e  them a sem i-governm ental 

s ta tu s .  This can mean:

being  an autonomous j u r i s d i c i a l  person .

-  employees n o t b e in g  c i v i l  se rv an ts  and no t hav ing  a government s a la ry  s c a le ,  

a  board o f  d i r e c to r s  p a r t l y  appo in ted  by th e  Government.

-  p a r t i a l  fund ing  w ith  government money v ia  s p e c ia l  channe ls  in  th e  v a rio u s  

departm ents o r  v ia  a N a tio n a l Research c o o rd in a tin g  body o f te n  c a l le d  c o u n c il.

The p re s e n t  s ta tu s  o f  ЩТЕС being  owned by CORFO niay n o t be in  harmony w ith  th e  

id eas  o f  p r iv a te  e n te r p r i s e s .  I t  may make INTEC a  le s s  a t t r a c t i v e  p a r tn e r  f o r  the 
p r iv a te  s e c to r ,  may be even fo r  th e  p u b lic  s e c to r .  The c o n s u lta n t does n o t 

know enough abou t C h ile  to  be ab le  to  judge i f  INTEC's s t a tu s  has an unfavourab le  

e f f e c t ,  b u t th i s  e f f e c t  has been observed  in  many o th e r  c o u n tr ie s .  One unfavourab le



can n o t re c e iv e  p r o je c t  g ra n ts  from th e  newly e s ta b l is h e de f f e c t  i s  t h a t  INTEC 

R esearch C ouncil.
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16.0  COMMENTS TO 7 QUESTIONS ASKED TO THE NORWEGIAN CONSULTENT BY THE DIRECTOR 

OF INTEC MR. BARTOLOMÉ 0E2EREGA______________________________________________

1. Is  i t  r e a l i s t i c  to  foresee INTEC C h ile  to  be  t o t a l l y  s e l f  financed?

The answ er i s  NO. Not i f  INTEC s h a l l  m a in ta in  i t s  r o le  as a prom oter o f  

in d u s t r i a l i z a t i o n  and a  p la c e  where in d u s try  can have s e rv ic e s  on an advan­

ced le v e l .

2. What i s  th e  optimum s iz e  o f  INTEC?

The q u es tio n  i s  co m p lica ted . I f  i t  s h a l l  m ain ta in  a l l  th e  a c t i v i t i e s  covered 

today , INTEC i s  to o  sm a ll. 200 peop le  may be more a p p ro p r ia te .  I f  INTEC 
can become dom inating in  few er f ie ld s ,c o o p e ra tin g  e f f e c t iv e l y  w ith  o th e r  in s ­

t i t u t i o n s ,  a s iz e  o f  100 persons could be ad equa te . The c r u c ia l  q u e s tio n  

i s ,  i f  fewer f ie ld s  cou ld  p ro v id e  a la rg e  enough m arke t. Today th e  answ er 

i s  p robab ly  NO. In  5 y e a rs , i f  th e  in d u s try  expands s u c c e s s fu lly ,  th e  answer 

may w ell be YES. In  any case  a change o f th i s  n a tu re  must come slowly, in  

harmony w ith  th e  developen t o f  new m arke ts .

3. Is  INTEC w e ll managed and a re  th e  overhead expenses reaso n ab le?

The answer i s  YES. INTEC i s  w e ll managed and o p e ra te s  very  econom ica lly . In  

th e  long run  i t  can no t be expec ted  to  be so  e f f i c i e n t .  Under th e  p re s e n t 

economic p r e s s u r e , i t  exh au sts  i t s  reso u rce  w ithou t hav ing  a  chance to  renew 

human and p h y s ic a l re so u rc e s .

4. Should INTEC be mere h ig h ly  s p e c ia l iz e d  (h igh  le v e l  o f  s o p h is t ic a t io n )  v e rsu s  

g e n e r a l is ts  w orking a w ider f i e l d  on a  lower le v e l  o f s o p h is t ic a t io n  and 

le s s  re se a rc h  o r ie n te d ?
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Answer: At p re se n t IHTEC has very  l i t t l e  freedom o f ch o ice  and th e  composi­

t io n  i s  w e ll s u i te d  to  th e  m arket se rv ed .

In  th e  long term  INTEC l i k e  o th e r  IB S IS 's  can n o t be co n s id e re d  a  su ccess  

u n le ss  they  move in  th e  d i r e c t io n  o f  more h igh  le v e l  s e r v ic e s ,  b u t  i t  shou ld  

m a in ta in  a ls o  some g e n e r a l i s t i c  (eng ineering ) s e rv ic e s  a t  l e a s t  f o r  an o th e r 

10 y e a rs .  The c o r re c t  b a lan ce  depends upon th e  in d u s t r i a l  developm ent in  

C h ile  and on th e  se rv ic e s  o f fe re d  by INTECs c o m p e tito rs .

5. Should INTEC a s s o c ia te  w ith  o th e r  i n s t i t u t i o n s  to  become more pow erfu l?

Answer: Such m erger o r  a s s o c ia t io n  shou ld  be s in c e re ly  c o n s id e re d . I t  i s

n o t p o s s ib le  fo r  th e  c o n s u lta n t  to  say more them th a t ,  as th e re  cure so many 

ways and means and a l t e r n a t i v e s . G eneral agreem ents to  co o p era te  seldom 

g iv es  r e s u l t s .  The r e la t io n s h ip  must be very  in tim a te  to  be u s e f u l .

6 . Can INTEC b e n e f i t  from bein g  b e t t e r  in c o rp o ra te d  in  CORFO's s h o r t  and longterm  

p lann ing?

Answer: I t  must be very  d i f f i c u l t  f o r  INTEC to  o p e ra te  under th e  p re s e n t

u n c e r ta in ty  o f  CORFO's c o n tr ib u tio n s  and needs. C0RF0 can im prove th e  

s i t u a t io n  fo r  INTEC by b e t t e r  p lan n in g  and by d e f in in g  th e  r o le  INTEC can 

p la y . But C0RF0 alone can no t be expected  to  understand  in  d e t a i l  th e  

r o le  INTEC can p lay  and in  o rd e r  to  produce such p la n s  INTEC must i t s e l f  

c o n tr ib u te  in  a j o i n t  e f f o r t  w ith  C0RF0.

7. Sorces o f  f in a n c e .

a) Support (economic p la tfo rm ) p rov ided  by C0RF0.

b) S a le  o f  s e rv ic e s  to  C0RF0.

c) S a le  o f s e rv ic e s  to  th e  in d u s try .

7
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Answer: I t  i s  no t p o s s ib le  fo r  th e  c o n su lta n t t o  come up w ith  a  firm

recommendation. There may be o th e r  sou rces o f  f in an c e  to o -  As a  g u id e lin e  

th e  fo llo w in g  p ro p o rtio n s  can be co n sid ered  norm al in  c a p i t a l i s t i c  c o u n t r ie s .

10 -  40% g e n e ra l su b v en tio n  to  se c u re  s t a b i l i t y  and h e a lth y  developm ent and 

fo r  inhouse re s e a rc h .

30 -  40% government payed p r o je c ts  p re fe ra b ly  w ith  in d u s try  p a r t i c ip a t io n .

The p ro je c ts  should  aim a t  d evelop ing  new s k i l l s  needed f o r  th e  fu tu re  

and to  promote new in d u s tr ia l^ d e v e lo p m e n ts .

40. -  60% s a le  o f  s e rv ic e s  needed by in d u s try  (p r iv a te  o r  p u b l i c ) , a s  w e ll a s  

government b o d ie s , eg . f o r  env ironm ental p ro te c t io n ,  s a f e ty  and h e a l th  o r  

development o f  n a t io n a l  re so u rc e s . Such p r o je c ts  shou ld  be b i l l e d  in  f u l l ,  

in c lu d in g  overhead.
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S an tiag o , 13 de O ctubre 1982

Señor W estergaard:

Agradeceré sus com entarios 7  op in iones sobre lo s  s ig u ie n te s  tem as, ta n to  
en su informe p re lim in a r  a l  térm ino de su v i s i t a  de dos semanas, como 
también mmm extensam ente en su inform e f ina l ;

1 . -  J u ic io  d e l experto  sobre la  r e a l  p o s ib il id a d  de f in a n c ia r  to ta lm en te  a
MTEC-CHILE (incluyendo en e l lo  no so lo  lo s  g a s to s  de  operac ió n  sino  
también e l  co s to  de rep o s ic ió n  de equipo, r e c ic la je  de p e rso n a l y desa­
r r o l lo  in s t i t u c io n a l ) . A preciación sobre l a  conveniencia  ( s i  l a  hay ) 
de fo rz a r  e l  au to fin an c iam ien to  t o t a l .

2 . -  J u ic io  d e l experto  sobre lo s  c r i t e r i o s  fundam entales p ara  dete rm in ar
e l  c r í t i c o  de HITEC. E stim ación de número de in v e s tig a d o re s
m iniaos p a ra  h acer e f ic a z  l a  acción  de MTEC en 1983.

3 .  -  J u ic io  d e l experto  sobre la  o rg an izac ió n  a c tu a l  d e l INTEC (que abarque
l a  o rg an izac ión  m a tr iz , montó d e l overhaad, g e s tió n  de co m e rc ia liza c ió n , 
g e s tió n  a d m in is tra tiv a , c a l i f ic a c ió n  d e l  s t a f f  p ro fe s io n a l ,  f a c i l id a d e s  
f í s i c a s ,  a c t i tu d  d e l  perso n a l y com unicaciones en e l  i n t e r io r  de INTEC).

4 .  -  J u ic io  del experto  sobre la  a c tu a l  s i tu a c ió n  de e sp e c ia l iz a c íó n  o genera­
lid a d  d e l  p e rso n a l té c n ic o . ¿Cual s e r ía  a su ju ic io  l a  mejor s i tu a c ió n  : 
más e x p e c ia liza c ió n  o más g e n e ra liz a c ió n , ¿mix adecuado?

5 . -  J u ic io  d e l experto  sobre la  bondad o inconven iencia  de a so c ia c ió n  con
U niversidades u o tro s  organismos a f in e s  (o tro s  i n s t i t u t o s  CORFO o ex­
terno ) . S eña la r a l te rn a t iv a s  desde sim ple cooperación h a s ta  in te g ra c ió n  
en un nuevo organism o.

6 .  -  J u ic io  d e l experto  sobre la  conveniencia y p o s ib il id a d  de e s ta b le c e r  p lanes
y programas de d e s a r ro llo  tecno lóg ico  p ara  INTEC de m gd£ukilplizó~ para  
enmarcar la  acc ión  de INTEC en la  acción  de d e s a r ro l lo  da CORFO. Las in ­
te rro g a n te s  que aún su b sis ten :

7 .  -  J u ic io  d e l experto  sobre la  p roporción  más convenien te  de fin an c iam ien to
por:

a) Aporte de CORFO a una función s u b s id ia r ia  t ip o  ’C entro de Inform ación 
tecn o ló g ica

b) Compra de s e rv ic io s  de CORFO para  su acción  de d e s a r ro llo

c) Venta de s e rv ic io  a la  in d u s tr ia  y o tro s  organism os de Gobierno.



17.0 SOME OBSERVATIONS

INTEC i s  o p e ra tin g  under co n d itio n s  which a re  r a th e r  unique in  develop ing

c o u n t r ie s .

-  There i s  an open economy and no p ro te c tio n  f o r  lo c a l  in d u s try .  In  most 

c o u n tr ie s  new in d u s try  i s  helped  by im port r e s t r i c t i o n s ,  e t c .

-  INTEC does n o t r e c e iv e  any economic subven tion  and has to  be s e l f - f in a n c in g .

-  There i s  a buyers  m arket f o r  re sea rch  and te c h n ic a l  s e r v ic e s .  One reason  

be ing  th a t  th e  open economy swept away most o f  th e  m anufactu ring  in d u s try .

In  i t s  p la c e  has come im port, and assem bling in d u s t r i e s ,  which need few er 

s e rv ic e s  o f  th e  k ind  INTEC can o f f e r .

-  Most c o n tra c ts  a re  based  on competion and b id d in g  and one must be ab le

to  o f f e r  a com plete package d ea l ( tu rn  key) in s te a d  o f supp ly ing  s p e c ia l iz e d  

s e rv ic e s  which i s  th e  normal in  developed co u n try  IR S I 's .

-  Because of in c re a se d  co m petition  and th e  d e t e r io r a t io n  o f th e  m arket fo r  

i t s  s e rv ic e s  and a lso  th e  g lo b a l economic re c e s s io n ,  INTEC has fo r  th e  

l a s t  5 y ea rs  had to  c o n tra c t .  The s t a f f  has dropped to  abou t 100, w hile 

a t  one tim e i t  was 400. The c o n tra c tio n  has m ainly  h i t  th e  most ju n io r  

s t a f f ,  t h i s  c re a te s  h ig h e r average s a la ry  and unfavourab le  age d is t r ib u t io n .

-  In  th e  coun try  th e  prim ary in d u s try  ( e x tra c tio n  o f  n a tu ra l  re so u rces)  do­

m in a te , 50% o f INTEC work r e la te s  to  th e  p rim ary  in d u s try  (more emphasis 

on secondary in d u s try  would c re a te  more work b o th  fo r  INTEC and th e  popu­

la t io n  in  g e n e r a l ) .
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-  INTEC can because o f  j u r i s d i c ia l c o n s t r a in t s  caused  by i t s  CORFO a f f i l i a t i o n  

n o t apply  fo r  re se a rc h  g ra n ts  from th e  N a tio n a l R esearch C ouncil.

-  INTEC g e ts  p r o je c ts  from CORFO o f  a  more g e n e ra l n a tu re .  P o l lu t io n ,  

n a tu r a l  r e s o u rc e s , p r e f e a s i b i l i t y  s tu d ie s  and s im i la r .  CORFO be in g  th e

owner o f  INTEC can g iv e  such p ro je c ts  to  u t i l i z e  o v e r -c a p a c ity .  Op to  50 1* o f  th e  

budget ><>»« been CORFO p r o je c t s ,  b u t th e re  seems to  be a  d e c l in e ,  and th e  

fu tu r e  i s  most u n c e r ta in .

-  INTEC has to  compete w ith  CIMM, Fundación C h ile  and th e  U n iv e r s i t ie s  on 

r a th e r  unequal term s as th e se  i n s t i t u t i o n s ,  to  some e x te n t ,  have t h e i r  

b a s ic  needs covered by government money, w h ile  INTEC has n o t .  T his makes 

th e  s i tu a t io n  very  tough f o r  INTEC. There i s  l i t t l e  money f o r  new 

in s tru m e n ts , t r a in in g  o f  s t a f f  and opening up new f i e l d s  o f  a c t i v i t y .  I f  

th e  s i t u a t io n  co n tin u es  INTEC w il l  e i th e r  d isa p p e a r o r  change from re se a rc h  

to  c o n su ltin g  and ro u tin e  s e rv ic e s .

13.0 i:rrsc ACTIVITIES

The fo llo w in g  i s  n o t a com plete d e s c r ip t io n  o f  what INTEC does and how i t  does 

i t .  R ather i t  covers some a sp e c ts  which a re  co n sid e re d  sp e r i .

The g e n e ra l im pression  i s  th a t  th e  i n s t i t u t e  i s  w e ll o rg an iz ed  and h ig h ly  

e f f i c i e n t  even when u sin g  IR S I 's  in  developed c o u n tr ie s  as th e  y a rd s t ic k .  I t  

has a  p r o fe s s io n a l  s t a f f  o f h igh  s ta n d a rd , d e d ic a te d  and h a rd  w orking. The 

work i s  p ragm atic  and r e s u l t  o r ie n te d  r a th e r  than  academ ic.

Because o f  th e  m arket s i tu a t io n  and need to  ea rn  money INTEC ta k e s  on work o f  

a  v ery  d iv e r s i f i e d  n a tu re  and th e  s t a f f  having to  cover so many th in g s  become 

g e n e r a l i s t s  r a th e r  than  s p e c i a l i s t s .
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In  le s s  developed c o u n tr ie s  th i s  i s  th e  norm a t  an IB S I. In  th e  in d u s t r i a l  

c o u n tr ie s  l ik e  in  Norway th e  tre n d  i s  to  be more s p e c ia l iz e d ,  o f fe r in g  peak 

technology  r a th e r  than  eng ineering  and ro u tin e  s e r v ic e s .  The INTEC mix seems 

to  be w e ll a d ju s te d  to  th e  ma: - a t ,  b u t i f  i n d u s t r i a l i z a t i o n  develops fav o u rab ly , 

a  co n c e n tra tio n  on more s o p h is t ic a te d  s e rv ic e s  w i l l  be d e s i r a b le .

The problem  o f  sp read in g  too  th in ly  over many f i e l d s  in  each i n s t i t u t e  and 

many i n s t i t u t e s  a l l  having  undersized  groups i s  w e ll known both  f o r  more and 

le s s  developed c o u n tr ie s  -  more so in  developed . C om petition  w i l l  e lim in a te  

th e  l e a s t  su c c e s s fu l and o f those  su rv iv in g  th e  b e s t  w i l l  grow.

Long range p lan n in g  and good fo re s ig h t i s  e s s e n t i a l ,  b u t  w ith o u t some economic 

freedom i t  may n o t be p o s s ib le  to  succeed .

INTEC now has th re e  main d iv is io n s :

-  chem istry  and m e ta llu rg y  (e x tra c tiv e )

-  food and a g ro in d u s try

-  and v a r io u s  in d u s tr ie s

Having on ly  45 p ro fe s s io n a ls  many o f  th e  p r o je c ts  o r  a c t i v i t i e s  a re  v i r t u a l l y  one- 

man-shows and t h i s  i s  a sev ere  problem  INTEC i s  fa c in g . The dangers a re :

-  I f  a  key -person  i s  l o s t  th e  a c t i v i t y  o r  p r o je c t  i s  in  g re a t  danger.

-  I t  re q u ire s  g r e a t  s k i l l ,  knowledge and c h a ra c te r  to  work in  such sm all 

groups and th e  q u a l i ty  o f work i s  in  jeopardy  ( th i s  does no t in d ic a te  t h a t  

such d e f ic ie n c e s  have been observed! ) .

-  Even w ith in  a narrow  f i e l d  s e v e ra l e x p e rts  a re  o f te n  needed.

-  The f l e x i b i l i t y  i s  very  p oo r. Large p r o je c t  -  which a re  so d e s ir a b le  -  

may be d i f f i c u l t  to  take  on.
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In  th e  UNDP/UNIDO IRSI -  E v a lu a tio n  th e  concep t " C r i t i c a l  Mass" (from 

atom ic re a c to rs )  was o f te n  used . Many o f th e  INTEC a c t i v i t i e s  a re  in  

danger beca*ise th e  groups a re  to o  sm a ll. Merging w ith  o th e rs  to  become 

la r g e r  and more capab le  c e r t a in ly  i s  a  s o lu t io n  which must be co n s id e re d . 

A nother means would be to  c re a te  new m ark e ts , which i t  may ta k e  and cam 

be r is k y  to  do.

One im p o rtan t c h a r a c t e r i s t i c  o f  INTEC i s  i t s  ex tended  use o f  s u b c o n tra c t­

in g . T h is a llow s a sm all INTEC s t a f f  to  hand le  la rg e  p r o je c ts  and i s  an 

example o f  a  b e n e f ic ia l  m arket mechanism.

8.1 INTEC's Marketing unit

T his i s  somewhat unusual fo r  an IRSI and th e re fo re  i s  b r i e f l y  d e sc r ib e d  

below.

I t s  p la c e  in  th e  o rg a n iz a tio n  can be seen  from th e  a t ta c h e d  o rg a n iz a tio n  

c h a r t .  I t  c o n s is ts  o f  two e n g in e e rs , a s e c re ta ry  and a  te c h n ic ia n  and 

a lso  draws on 10% of th e  tim e o f th e  p ro fe s p io n a ls . I t  has s e v e ra l  func­

t io n s  and ro u t in e s .

-  G eneral INTEC prom otion makes su re  th e  p o te n t ia l  c l i e n t s  a re  p ro p e r ly  

inform ed about INTEC' s e x is te n c e  and c a p a b i l i t i e s .

-  One means fo r  prom otion i s  20 module d e s c r ip t io n s  p re se n tin g  20 a c t i v i t i e s ,  

c a p a b i l i t i e s  and th e  s ta f f in g  (a) c l i e n t  can th u s  be g iv en  s e le c te d  

in fo rm a tio n .

-  The most d i f f i c u l t  ta sk  i s  to  id e n t i f y  th e  p o te n t ia l  c l i e n t s  p o s s ib le  

needs and problem s. C onversation  between INTEC and c l ie n t 's  p ro fe s s io n a ls  

seem to  be th e  b e s t  method.

-  The m arketing  d iv is io n  i s  re sp o n s ib le  fo r  a l l  th e  p ap er work r e la te d  to  

p r o je c t s .



Q u ality  C ontrol

Because o f th e  h is  r com patib le s i tu a t io n  no r e p o r t  le a v e s  th e  i n s t i t u t e  

w ith o u t being p ro p e rly  c o n tro l le d  and checked. The heads o f  th e  d iv is io n  

use up to  50% o f t h e i r  tim e to  read  and c o n tro l r e p o r ts .  There a re  a lso  

some peop le  who can check language, s ty le  and form at.

Economic C ontrol

The economic re c o rd in g  o f  p r o je c t  c o s ts  i s  based  on weekly tim e -  sh e e ts  

and i s  never more them 10 days behind a t  th e  end o f  each month f in a n c ia l  

s ta tu s  i s  ready  a f t e r  a few days. I t  i s  com puterized .

The w orking hours a re  about 200 a week -  which i s  much and th e  s t a f f  

charges 78% o f i t s  tim e to  p r o je c ts ,  which i s  ex trem ely  h ig h . Most IR S I 's  

cure s a t i s f i e d  w ith  60-65% and in  most underdeveloped c o u n tr ie s  i t  cam be 

much le s s .  I f  th e  tim e charged to  p ro je c ts  approach 80% th e re  i s  too  

l i t t l e  tim e l e f t  fo r  s e l f  develcpm ent,reading jou rnals^  going to  cou rses  and 

sem inars and th e re  i s  too  l i t t l e  tim e to  p rep a re  fo r  new p r o je c t s .  The 

s o lu tio n  may be to  charge h ig h e r fe e s ,  or i f  t h a t  i s  n o t p o s s ib le  th e  

i n s t i t u t e  must re c e iv e  some money from governm ent, a fo u n d a tio n , o r s p e c ia l  

ta x  o r o th e r  so u rce .



INTEC CHILE 1982

Brief of on-going projects 

External

Bread M anufacturing S ec to r A naly sis ,

I t  i s  a m u l t ic l ie n t  p ro je c t  w ith  th e  purpose o f  an a ly z in g  common problem s in  

b read  m anufacturing . Second phase w i l l  be th e  s o lu t io n  sea rch  s t a r t i n g  by raw 

m a te r ia l  s p e c if ic a t io n  and q u a l i ty  c o n tro l method.

Q u a lity  c o n tro l o f paper board  packages. The o b je c tiv e  i s  to  check p e r io d i ­

c a l ly  samples fo llow ing  in t e r n a t io n a l  s ta n d a rd s .

F e a s ib i l i ty  study  to  analyze a d eh y d ra tio n  p la n t  ( f r u i t  and v eg e ta b le s)  a l r e a ­

dy b u i l t  b u t n o t o p e ra tin g .

D iagnosis o f  th e  p re se n t s i tu a t io n  (space , f a c i l i t i e s ,  equipm ent, e t c . )  o f the  

H o sp ita l fo r  o ld  people in  th e  C h ile a n  reg io n  # 7.

Q u a lity  c o n tro l o f f le x ib le  pouch to  package wine.

Shipment s im u la tio n  o f i r r a d ia te d  avocados to  analyze  a p o s s ib le  shipm ent to  

Europe because C h ile  i s  th in k in g  to  e x p o rt avocados.

Market and P r e f e a s ib i i i t y  s tudy  o f  d i f f e r e n t  p o s i b i l i t i e s  o f  ex p o rtin g  b e r r i e s .

A dvisory s e rv ic e s  to  s ta b l i s h  a Mining in fo rm a tio n  system  in  th e  Region # 2, 

(both p ro d u c tio n  and te c h n ic a l in fo rm a tio n ) .
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9. P r e f c a s ib i l i t y  study  fo r  a new re f r ig e ra tio n - fu m ig a tio n  f r u i t  p la n t  to  

be p re se n te d  to  o b ta in  investm ent lo an s.

10. A n a ly sis  o f th e  p re s e n t  s i tu a t io n  and p o s s i b i l i t i e s  o f  en largem ent and 

computer a p l ic a t io n  in  th e  T ech n ica l Documentation C en ter o f  CODELCO 

(Holding o f S ta te  Copper M ines).

11. A c c e p ta b il i ty  t e s t  f o r  foods d is t r ib u te d  by j o i n t  schoo l h e lp  and 

fe llo w s h ip s .

12. S tudy o f  th e  so lv e n t co n ten t in  packages.

13. P o llu t io n  measurements in  a  foundry.

14. Design and b u ild in g  o f  a p la n t  to  e x t r a c t  l iq u id s  in  th e  b iogas p la n t  (using  

M unicipal w astes) o f  Gasco.

15. Advisory s e rv ic e s  to  so lv e  a problem in  a f i s h  canning p la n t ,  r e la te d  w ith  

th e  m etal used fo r  canning .

16. Geochemical a n a ly s is  and o re  d re ss in g  tre a tm e n t o f  sam ples f o r  an e x p lo ra tio n  

m ining program (fo re ig n  in v e s to r ) .

17. P r e f e a s ib i l i t y  s tudy  o f a N a tio n a l Mining in fo rm a tio n  system .

18. Study o f th e  a i r  q u a l i ty  in  th e  reg io n  o f in f lu e n c e  where a new Mining 

e n te rp r is e  i s  e s ta b l is h e d .

19. M e ta llu rg ic a l essays  by f lo t a t i o n  to  recovery  a  s p e c i f i c  m in e ra l.
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20. M e ta l lu rg ic a l  e ssay s  to  recovery  Copper and Molibdenum f r o n t  t a i l i n g .

21. C osts c o n tro l o f th e  on-going  p r o je c t  o f th e  N a tu ra l R esources I n s t i t u t e  

(u sin g  th e  com puter system  designed  fo r  INTEC).

22. Design o f th e  en largem ent o f  a f r u i t  fum igation  p la n t .

23. PVP S y n te s is  P i lo t  p la n t  e s say s .

24. F lo ta t io n  a t  p i l o t  p la n t  s c a le  o f  go ld  m in e ra l.

25. B a c te r ia l  le ach in g  o f  copper. C h a ra c te r iz a tio n  o f lo c a l  b ac te riu m  and a n a ly s is  

o f  th e  in f lu e n c e  o f  AS.

26. P re se rv a tio n  o f  avocados. An experim en ta l com parative a n a ly s is  o f  d i f f e r e n t  

a l t e r n a t i v e s .

27. E v a lu a tio n  o f th e  p o s s i b i l i t i e s  o f using  wind energy  in  r u r a l  com unities o f 

th e  n o r th .

28. P o s t h a rv e s t  tre a tm e n t o f v eg e tab le s; a techn ico-econom ic com parison among 

a l t e r n a t iv e s .

29. I n d u s t r ia l iz a t io n  p o s s i b i l i t i e s  o f  th e  C hilean  h a z e ln u t.
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18 .S .2  CORFO

/

1) Seminar o f  tre a tm e n t and in d u s t r i a l i z a t i o n  o f  f r u i t s .  L ec tu res  o f  INTEC 

re s e a rc h e rs  to  t r a n s f e r  fo re ig n  and lo c a l  te c h n o lo g ie s .

2) Technico—economic a n a ly s is  o f d i f f e r e n t  p o s s i b i l i t i e s  of reco v e rin g  

chem ical w astes .

3) Sem inars (4) to  promote th e  p ro d u c tio n  and u t i l i z a t i o n  o f b io g a s  recovered  

from m unic ipa l w astes (d ep o sited  in  lan d  f i l l } .

4) D iagnosis and p e rsp e c tiv e s  o f  th e  a g ro in d u s tr ie s  in  re g io n  № 3.

5) E xperim ental study  to  recovery  l i t iu m  and po tasium  from summer s a l t s .

6) I n d u s t r i a l  m ining complex study fo r  th e  Region № .. (c o a l, p o li jn e th a lic  

m in e ra ls  and lim e s to n e ) .

7) Study to  analy sis®  i r  which f i e l d  w i l l  be u s e fu l  b io  e n g in ee rin g  p ro cesses  

in  p ro d u c tio n .

8) D iagnosis and p e rsp e c tiv e s  o f th e  r e f r ig e r a t io n  c a p a b i l i t i e s  o f  reg io n  № 8.

9) L i and K reco v erin g  from su lp h a te  s a l t s .

10) Seminar in  th e  reg io n  № 3. Topics:

-  Gold reco v e rin g  ( d if f e r e n t  te ch n o lo g ie s)

-  C obalt reco v e rin g

-  S o la r  d eh y d ra tio n  o f  grapes

-  O ther s o la r  energy a p l ic a t io n s



11) P o s t-h a rv es t tre a tm e n t o f  f r u i t s  f o r  ex p o rt; te c h n o lo g ic a l  improvement o f  

a lre a d y  developed te ch n o lo g ie s  (INTEC).

12) P o s s i b i l i t i e s  o f p roducing  in  C h ile  s p e c ia l is e d  chem ical p ro d u c ts  used in  

Mining and Food in d u s t r i e s .

13) N itro g en  f ix a t io n  in  p ro so p is  tamarugo (n o rth en  t r e e  o f  d e s e r t ic  r e g io n s ) 

w ith  rizob ium .

14) Aluminum re c o v e rin g  from a lu n i ta s  m in e ra ls . P i l o t  p l a n t  e s sa y s .

15) I n d u s t r i a l i z a t io n  o f  d a t i l e s  a  f r u i t  o f th e  n o r th  o f  C h ile .

16) E f f ic ie n c y  s tu d ie s  o f  a  new model o f a s o la r  c o l le c to r  ( in s ta l l e d  in  INTEC).

17) A nalysis  o f energy  sav ing  in  lo c a l  in d u s try ? a  su rv ey .
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1B.U.3

1) P a r t ic ip a t io n  in  th e  5 th . N a tio n a l Seminar on Technology and S cience  

o f  Foods. L ec tu res  on technology  a c t i v i t i e s  and c a p a c i t ie s  o f  INTEC and 

on Packaging.

2) M ycotoxins c o n tro l  in  fishm eal and foods fo r  b r o i l e r s .

3) F r u i t  Sem inar. L ec tu re  on p o s t-h a rv e s t  tre a tm e n t o f  ta b le  g ra p e s .

4) Techno-econom ical assessm ent o f  a m ining company.

5) P re p a ra tio n  o f  a Manual to  Implement S a n ita ry  L a n d f i l l s .

6) Development o f  th e  te c h n ic a l  b a s is  o f  a  system  to  p r e d ic t  p o l lu t io n  

ep iso d es  in  in d u s try .

7) Survey o f th e  p ro d u c tio n  o f  avocado o i l .

8) Study o f methods to  p ro sp e c t and an a ly se  a l l u v i a l  g o ld .

9) P roduction  o f  plum ju ic e .

10) New d es ig n  o f  fum igation  and p re -c o o lin g  chambers fo r  f r u i t s .  Modular 

c o n s tru c t io n .

11) Study o f c ran e  movements in  th e  c o n v e r te rs  b u ild in g  o f  copper r e f in e ry .

12) P i le  le ach in g  o f  go ld  and s i l v e r  m in e ra ls .

13) M e ta llu rg ic a l tre a tm e n t o f  c o b a l t  m in e ra ls .

J
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14) S tu d ie s  on M e ta llu rg ie  b a la n c e , s im u la tio n  and c o n tro l o f  fo u n d rie s .

15) Chem ical and geo-chem ical a n a ly s is  o f  m in e ra ls . U p -to -d a te  s tu d ie s  on 

new te c h n iq u e s , m ainly r e la te d  to  improve accu racy .

16) C hrom atographic a n a ly s is  o f  v in e s  and l iq u e u r s ,  t e s t in g  o f  new m ethods.

17) Development o f  a s im u la tio n  program fo r  f l o t a t i o n  p ro c e s s .
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9 .0  COMPARATIVE ANALYSIS OF BALANCES ( 1979 -  1980)

,IIM -  Fundación C h ile  -  INTEC/CHILE C onclusions

-  Making th e  a n a ly s is  o f  th e  norm al an teced en ts  o b ta in ed  from th e  b a la nc e s , 

i t  i s  p o s s ib le  to  conclude, in  g e n e ra l te rm s, th e  fo llo w in g :

-  in  th e  o p e ra t io n a l  l e v e l ,  i t  i s  p o s s ib le  to  a p p re c ia te  a fundam ental
» M

d if fe re n c e  in  th e  amount o f  th e  r e a l  c o s ts  t r a n s f e r r e d  to  th e  c l i e n t s  in  

th e  s e rv ic e s  g iv e n .

INTEC-CHILE has o b ta in ed  a  t r a n fe re n c e  o f  103% in  1979 and 80% in  1980 

w hile  CIMM on ly transfe rred28%  and 47% in  th e  same p e r io d . The Fundación 

C h ile  t r a n s f e r r e d  no more th an  th e  12% .

-  The d if f e re n c e  experim ented in  INTEC-CHILE (103-80) co u ld  be ex p la in ed  

observ ing  th e  in c re a s in g  o f  u n fa ir  co m petition  (mainly o f  CIMM) . T hat 

fact, shows more access  to  th e  m arket in  damage o f INTEC-CHILE m arket, 

o b ta in ed  w ith  g r e a t  re so u rces  as th e  ones g iven  in  th e  a n te c e d e n ts  and

w ith  c o s t subsidy  s t r a t e g ie s  which a re  im possib le  of beinjc e q u a lle d  or imnrove

-  The o p e ra t io n a l  investm en ts  p re s e n ts  a d isadvan taged  s i t u a t io n  fo r  INTEC, 

s p e c ia l ly  in  r e l a t io n  w ith  CIMM.

N ev erth e less  an a ly z in g  th e  p ro d u c tiv ity  o f  them, in  term s o f  s a le s  volume 

o b ta in ed  in  r e l a t io n  w ith  th e  in v e stm en ts , INTEC-CHILE p re s e n ts  an 

e f f ic ie n c y  th a t  i s  fou r tim es in  com parison w ith  th e  o th e r s .

-  The so lv en ce  index shows th e  th re e  i n s t i t u t i o n s  in  a  good p o s i t io n  in  

f ro n t  o f t h e i r  c r e d i to r s ,n e v e r th e le s s  i t  i s  easy  to  a p p re c ia te  a  b ig
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amount with respect to INTEC (between 1.6 and 9.8 times) the resources 
of this last one.

In relation with the sales management and as a direct consequence of 
the patrimony and the capital exploitation available it is possible to 
appreciate that the INTEC performance is considerably more effective 
because it is selling over the 35% of its patrimony and in average of 
three times its exploitation capital in comparison with figures of less 
them 10% and only one time of the other institutions.

A table is ad jointed to compare the so-called survival index (measured 
in days).
A table is adjointed to compare the period to receive the payment of 
sales.

The observed  r e s u l t s  (n o n -o p era tio n a l)  shows an a b s o lu te ly  non-equal 

s i tu a t io n  between INTEC and th e  o th e r s ,  m ain ly  look ing  a t  th e  

c o n t r i b u t i o n s  g iven  by th e  S ta te  ( r a te  i s  4:1 between CIMM an INTEC 

in  1980).

Having b ig  amounts o f  f in a n c ia l  re so u rces  th e re  a re  a ls o  non-equal 

r e s u l t s  between INTEC and th e  Fundación C h ile  w ith  r e s p e c t  t o  incomes 

from th e  f in a n c ia l  m arket.

However, i t  i s  in t e r e s t in g  to  show th a t  w ith  r e s p e c t  t o  th e  non-

o p e ra t io n a l  incomes INTEC is  f in an c in g  on ly  th e  5% o f th e  o p e ra t io n a l  

c o s t ,  w h ile  Cl MM i s  about 60% and Fundación C h ile  about 130% in  1980.

Based o n  th e  com parisons done and in  th e  p re s e n t  p o l ic y ,  which i s  

s t im u la t in g  th e  e f f i c i e n c y . i t  i s  no t J u s t  to  p u n ish  to  th e  I n s t i t u t i o n  

(INTEC) th a t  i s  showing th e  b e s t  e f f ic ie n c y  in d ex es.



-  75 -

19.1  C o n su lta n t ' s comments

The degree o f  s e lf - f in a n c in g  i s  no t th e  on ly  y a rd s tic k  o f  su ccess .

A h igh  degree o f  s e lf - f in a n c in g  proves good e f f ic ie n c y ,  bu t no t 

n e c e s s a r i ly  n a t io n a l  b e n e f i t .  D esp ite  r e l a t i v e l y  « "« it p ro je c t  income, 

Foundation C hile  may v e i l  be e q u a lly  o r more b e n e f ic ia l  to  C hile  th a n  

INTEC fo r  each d o l l a r  s p e n t, i f  i t  i s  in s tru m e n ta l in  c re a t in g  

im portan t new in d u s tr ie s  (such as  salmon farm ing) o r  to  t r a n s f e r  

im portan t techno logy .
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