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C. Benvenuti

Technological innovations modify deeply and 
continu ou sly ou r  w ay of living.

This pr ocess is dr iven b y the k now ledge acq u ir ed 
thr ou gh fu ndamental r esear ch.

The histor ical evolu tion of the inter play of b asic 
science,  technology and society w ill b e discu ssed 
w ith the help of some ex amples.
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Definitions and Mechanisms1 . 1

B asic r esear ch: S t u d y  o f  n a t u r a l  l a w s ,  
a i m e d  a t  e x t e n d i n g  h u m a n  k n o w l e d g e
(→ D i s c o v e r y )

1 )
W e  a d o p t  t h e  f o l l o w i n g  d e f i n i t i o n s

A p p l ied r esear ch: S t u d y  o f  t h e  m e a n s  
t o  m a k e  u s e  o f  k n o w n  n a t u r a l  l a w s  f o r  
p r a c t i c a l  p u r p o s e s (→ I n v e n t i o n )

2 )

Dev el op ment: S t u d y  o f  c o s t  e f f e c t i v e  
s o l u t i o n s  f o r  i n d u s t r i a l  p r o d u c t i o n
(→ I n d u s t r i a l  k n o w -h o w ,  P a t e n t s )

3 )

U n d e r  t h e  l a b e l  R & D  u s u a l l y  p o i n t s  2  a n d  
3  a r e  c o n s i d e r e d

O t h e r  p o s s i b l e  d e f i n i t i o n  s u c h  a s
B a s i c  r e s e a r c h : C u r i o s i t y  d r i v e n ,  w i t h o u t  
a  p r a c t i c a l  p u r p o s e

m a y  b e  v e r y  d e t r i m e n t a l  t o  t h e  i m a g e  o f  
t h e  s c i e n t i f i c  a c t i v i t y
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The linear chain1 . 2

Basic research:a)

A p p l ied  research:b )

D ev el o p m en tc)

T he ab o v e seq u en ce p ro v id es an  ap p ro p riat e 
( o v ersim p l if ied )  d escrip t io n  o f  t he ev o l u t io n
in  m an y  cases,  b u t  n o t  al w ay s
E x am p l es o f  an t i-l in ear chain s ex ist  
( st eam  en g in e,  t herm o d y n am ics)

I n d u st rial  p ro d u ct io nd )
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Basic Research, why?1 . 3

Basic Research ex t en d s hu m an  k n o wl ed g e
an d  rep resen t s a m aj o r cu l t u ral  co m p o n en t  
o f  o u r civ il isat io n

b u t  al so  p ro v id es

an  ag en t  o f eco n o m ic u t il it y (≡ in creased  
in d u st rial  t u rn o v er +  co st  sav in g ) .

N ew l y  acq u ired  k n o w l ed g e,  w it ho u t  
ex cep t io n s,  has f o u n d  ap p l icat io n s in  o u r 
d ail y  l if e.

a p o werf u l  t rain in g f o r o t her act iv it ies
an d  is
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Conflicting views1 . 4

Scientists tend to privilege "science for 
science",  w h ile politicia ns a nd econom ists 
a re m a inly  confronted w ith  th e pra ctica l 
conseq u ences of science.

C O N T R A D I C T O R Y
or

C O M P L E M E N T A R Y ?

Scientists a ccu se P oliticia ns of b eing 
"sh ort-sigh ted".

W h y  th e conflict is pa rticu la rly  a cu te now ?

C u ltu ra l conflict.

P oliticia ns a ccu se Scientists of b eing 
"a rroga nt".
A re th ese view s
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A major change:
C au s es  and  cons eq u ences

1 . 5

Possible causes (non hierarchical, non 
ex haust iv e, p rov ocat iv e list )

S iz e of  req uired  inv est m ent s1 )
T im e scale2 )
L ack  of  m aj or " break t hroug hs"3 )

E nv ironm ent  concern4 )
D ecline of  rat ionalism5 )
E nd  of  " cold  w ar"6 )

E conom y  g lobalisat ion7 )
T ransit ion f rom  I nd ust rial t o F inancial 
S ociet y

8 )
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Consequences

Scientists freedom is under control-
G ov ernmenta l a g encies inj ect founds 
to ca ta ly se colla b ora tion b etw een 
R esea rch  I nstitutes a nd I ndustry

-

Self fina ncing  is strong ly  a dv oca ted-
A  ma j or cultura l ch a ng e is under w a y-



C. B e n v e n u t i ,  X I I  S e m i n a r i o  N a z i o n a l e  d i  F i s i c a  N u c l e a r e e  S u b n u c l e a r e
O T R A N T O ,  S e r r a  d e g l i  A l i m i n i ,  1 9 -2 5  S e t t e m b r e 1 9 9 9

Part 2

T e c h n o l o g y  tran s f e r
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The real problem

The transfer of technology relies on two equally 
im p ortant,  m utually enhancing,  ingred ients
- an ad equate scientific culture
- a " recep tiv e"  I nd ustry

B oth the ingred ients ex ist in E urop e at a m uch 
lower lev el in com p arison with U . S . A .  and  
J ap an.  Trad itionally E urop ean S cientists are 
" civ il serv ants"  rather than " entrep reneurs" .

H i-Tech I nd ustry is p ractically non ex isting in 
I taly and  m arginal in E urop e.

W ith a few ex cep tions,  the p rod ucts d ev elop ed  
b y H E P  hav e sm all or no ex ternal m ark ets,  b ut 
the H E P  culture could  b e ex trem ely v aluab le to 
p rov id e solutions to large m ark et p rob lem s.

S C I E N C E  A N D  I N D U S TR Y  S H O U L D  
B E TTE R  K N O W  E A C H  O TH E R
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Final conclusions (personal!)

- T T  i s  a n  i r r e v e r s i b l e  r e a l i t y

- B a s i c  R e s e a r c h  m u s t  a d o p t  i t  t o  s u r v i v e

- A  m a j o r  c u l t u r a l  c h a n g e  i s  r e q u i r e d
� R a n k i n g  o f  a c t i v i t i e s  b y  c o n t e n t  m u s t  b e  
d e -e m p h a s i z e d
� T T  s h o u l d  b e  c o n s i d e r e d  a s  a  w a y  t o  
p r o t e c t  b a s i c  r e s e a r c h  r a t h e r  t h a n  a  
d a n g e r o u s  c o m p e t i t o r  f o r  t h e  s h a r i n g  o f  
a v a i l a b l e  r e s o u r c e s

� T h e  p o t e n t i a l  v a l u e s  o f  i n v e n t i o n s  s h o u l d  
b e  c o r r e c t l y  e v a l u a t e d

� I n d u s t r y  n e e d s  s h o u l d  b e  s e r i o u s l y  
c o n s i d e r e d


