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 K
n

o
w

led
g

e 
a

s 
a

 
su

b
ject 

o
f 

stu
d

y
 
is 

n
o

t 
n

ew
. 

T
w

o
 
d

iscip
lin

es 
in

 
p
articu

lar 
stan

d
 
o

u
t 

as 
h

av
in

g
 
m

ad
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k
n

o
w

led
g

e th
eir m
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 fo

cu
s: th

e so
cio

lo
g

y
 o

f k
n

o
w

led
g

e h
as b
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 co

n
cern
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 th

e ro
le o
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n
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w
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g
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so
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h

ile 
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g
n

itiv
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clu

d
in

g
 

b
rain

 
scien
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an

d
 

p
sy
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o

lo
g

y
) 

h
as 

b
een

 
seek

in
g
 

a 
b

etter 

u
n

d
erstan

d
in

g
 o

f th
e w

ay
 in

 w
h

ich
 th

e in
d

iv
id

u
al m

in
d

 w
o

rk
s. 

 H
o

w
ev

er n
eith

er th
e so

cio
lo

g
y
 o

f k
n
o

w
led

g
e n

o
r co

g
n

itiv
e scien

ces can
 claim

 ab
so

lu
te au

th
o

rity
 o

v
er th

e stu
d

y
 

o
f 

k
n

o
w

led
g

e. 
U

n
d

erstan
d

in
g

 
k

n
o
w
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g
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is 

cen
tral 
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o
th

er 
d

iscip
lin
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M

u
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o

f 
p
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so
p

h
y

 
is 

co
n

cern
ed

 
w

ith
 

u
n

co
v

erin
g

 
w

h
at 

is 
b

eh
in

d
 

th
e 

th
in

k
in

g
 

p
ro

cess 
an

d
 

h
o

w
 

th
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is 
tran
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in
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actio

n
; 

a
n

th
ro

p
o

lo
g

y
 a

n
d

 so
cia

l p
sy

ch
o
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g
y

 h
av

e b
een

 seek
in

g
 to

 u
n
v

eil th
e k

n
o

w
led

g
e u

n
iv

ersals b
eh

in
d
 d

ifferen
t 

cu
ltu

ral 
o

r 
so

cial 
fo

rm
s 

o
f 

b
ein

g
 
an

d
 
liv

in
g

 
w

h
ile 

lin
g

u
istics 

is 
co

n
cern

ed
 
w

ith
 
th

e 
sam

e 
w

ith
 
reg

ard
 
to

 

lan
g

u
ag

e. A
p

p
lied

 d
iscip

lin
es lik

e m
a

n
a

g
em

en
t, ed

u
catio

n
 o

r scien
ce a

n
d

 tech
n

o
lo

g
ies stu

d
ies, o

n
 th

e o
th

er 

h
an

d
, h

av
e b

een
 co

n
cern

ed
 w

ith
 th

e w
ay

 k
n

o
w

led
g

e is o
r can

 b
e co

d
ified

 an
d

 m
an

ag
ed

 to
w

ard
s its m

o
re 

efficien
t d

issem
in

a
tio

n
 a

n
d

 u
se w

ith
in

 so
ciety

, th
e eco

n
o

m
y

 o
r in

 p
o

licy
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S
ta

te-o
f-th

e-a
rt o

n
 k

n
o

w
led

g
e 

 W
h

at is k
n

o
w

led
g

e?
 A

n
d

 h
o

w
 d

o
es k

n
o

w
led

g
e d

iffer fro
m

 in
fo

rm
atio

n
? In

 o
rd

er to
 u

n
d

erstan
d

 th
e ro

le o
f 

k
n

o
w

led
g

e fo
r so

ciety
 an

d
 so

cial actio
n

 it is im
p

o
rtan

t to
 first d

efin
e th

is so
cio

lo
g

ically
. D

efin
in

g
 k

n
o

w
led

g
e 

so
cio

lo
g

ically
 m

ean
s u

n
d

ersta
n

d
in

g
 n

o
t o

n
ly

 w
h

a
t k

n
o
w

led
g

e is b
u

t a
lso

 h
o
w

 o
r b

y
 w

h
o
m

 it is p
ro

d
u

ced
 

a
n

d
 u

sed
, fo

r w
h

a
t p

u
rp

o
se a

n
d

 in
 w

h
a

t co
n

tex
t. 

 F
o

rm
s a

n
d

 ty
p

es o
f k

n
o

w
led

g
e 

 A
 sh

o
rt ex

cu
rsio

n
 in

to
 p

h
ilo

so
p

h
y

 sh
o

w
s th

at m
u

ch
 o

f th
e reflectio

n
 o

n
 k

n
o

w
led

g
e o

v
er th

e cen
tu

ries cen
tred

 

o
n

 u
n

d
erstan

d
in

g
 h

o
w

 k
n

o
w

led
g

e rela
tes to

 fa
cts, o

n
 th

e o
n

e h
an

d
, a

n
d

 ru
les o

r v
a

lu
es, o

n
 th

e o
th

er (S
teh

r 

2
0

0
3

). 

 A
n

o
th

er k
ey

 issu
e in

 th
e lo

n
g

 lin
e o

f k
n

o
w

led
g

e in
q
u
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 h

as co
n

cern
ed

 th
e d
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ctio

n
 b

etw
een

 k
n

o
w

led
g

e a
s 

a
n

 o
b

ject (w
h

ich
, in

 tu
rn

, o
n

e p
o

ssesses), k
n

o
w

led
g

e a
s a

 p
ro

cess (o
f th

in
k

in
g

 o
r creatin

g
) an

d
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n
o

w
led

g
e a
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p

erien
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 • 
P

la
to

 d
istin

g
u

ish
ed

 tw
o

 ty
p

es o
f k

n
o

w
led

g
e: doxa an

d
 epistem

e, m
ere b

elief a
n

d
 tru

e b
elief. 

 • 
T

h
e S

o
p

h
ists q

u
estio

n
ed

 th
e o

b
jectiv

e ch
a

ra
cter o

f k
n

o
w

led
g

e an
d

 stressed
 th

e a
ctiv

e, crea
tiv

e ro
le o

f 

th
e h

u
m

a
n

 su
b

ject. 

 • 
T

h
e d

istin
ctio

n
 b

etw
een

 p
ra

ctica
l an

d
 a

b
so

lu
te asp

ects o
f k

n
o

w
led

g
e can

 b
e fo

u
n

d
 in

 A
risto

tle’s co
n

cep
ts 

o
f phronesi (clev

ern
ess) an

d
 sophia (w

isd
o

m
). 

 • 
R

a
tio

n
a

lism
 p

o
stu

lated
 th

e ex
isten

ce o
f tru

th
 a

n
d

 id
ea

s a
 p

rio
ri to

 ex
p

erien
ce w

h
ile em

p
iricism

 arg
u

ed
 

th
at id

eas are co
n

stitu
ted

 o
n

ly
 th

ro
u

g
h
 ex

p
erien

ce a
n

d
 h

en
ce a

re su
b

ject to
 ch

a
n

g
e. 

 • 
Im

m
a

n
u

el K
a

n
t arg

u
ed

 th
at w

e are n
o

t ab
le to

 k
n

o
w

 th
in

g
s a

s th
ey

 rea
lly

 a
re in

 th
em

selv
es (noum

ena
) 

b
u

to
n

ly
 as a

p
p

ea
ra

n
ces (phenom

ena
). A

cco
rd

in
g

 to
 K

an
t, h

u
m

an
 k

n
o

w
led

g
e is a p

ro
cess th

at relates to
 

b
o

th
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ercep
tio

n
 an

d
 u

n
d

ersta
n

d
in

g
. 

 • 
F
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rich

 H
eg
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o

in
ted

 o
u
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e h
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rica

l a
n

d
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o
lu
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n

a
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a
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f k
n

o
w

led
g
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T
h

e d
istin

ctio
n

 b
etw

een
 a

b
so

lu
te o

r o
b

jectiv
e k

n
o

w
led

g
e an

d
 su

b
jectiv

e o
r p

ra
ctica

l k
n

o
w

led
g

e h
as b

een
 

m
ain

tain
ed

 th
ro

u
g

h
o

u
t th

e h
isto

ry
 o

f scien
ce an

d
 can

 still b
e fo

u
n

d
 to

d
ay

, alb
eit w

ith
 n

u
an

ces.  

 K
a

rl 
P

o
p

p
er 

arg
u

es 
th

at 
th

ere 
is 

k
n

o
w

led
g

e 
in

 
th

e 
su

b
jectiv

e 
sen

se 
co

n
sistin

g
 

o
f 

d
isp

o
sitio

n
s 

a
n

d
 

ex
p

ecta
tio

n
s, b

u
t th

at th
ere is also

 o
b

jectiv
e k

n
o

w
led

g
e co

n
sistin

g
 o

f lin
g
u

istica
lly

 fo
rm

u
la

ted
 ex

p
ecta

tio
n

s 

su
b

m
itted

 to
 critica

l d
iscu

ssio
n

 (P
o

p
p

er 1
9

8
1

, p
.6

6
).  

 K
a

rl M
a

n
n

h
eim

 (1
9

5
2

) sees k
n

o
w

led
g

e as co
g

n
itiv

e rea
lity

, co
m

p
risin

g
 in

tellectu
a

l sta
n

d
p

o
in

ts a
n

d
 fa

cts.  

 In
 a sim

ilar v
ein

, cen
tra

l so
cio

lo
g

y
 fig

u
res lik

e E
m

ile D
u

rk
h

eim
 (1

9
7

2
), A

lfred
 S

ch
ü

tz (1
9

6
4

) an
d

 R
o
b

ert 

M
erto

n
 (1

9
4

6
) co

n
ceiv

e o
f k

n
o

w
led

g
e as fu

n
d

a
m

en
ta

l id
ea

s a
n

d
 ca

teg
o

ries o
f th

o
u

g
h

t.  

 M
ich

el F
o

u
ca

u
lt (1

9
7

2
) u

n
d

erlin
es th

e in
ter-su

b
jectiv

e a
n

d
 d

iscu
rsiv

e ch
a

ra
cter o

f k
n

o
w

led
g

e as w
ell as 

th
e ro

le o
f k

n
o

w
led

g
e in

 th
e ex

ercise o
f so

cieta
l p

o
w

er.  

 F
o

r 
N

ik
las 

L
u

h
m

an
n

 
k

n
o

w
led

g
e 

is 
co

g
n

itiv
e 

sty
lised

 
sen

se 
(L

u
h

m
an

n
 
1

9
9

0
). 

A
ctio

n
-rela

ted
 
k

n
o

w
led

g
e 

(M
o

h
r 1

9
9

9
) an

d
 n

a
rra

tiv
e k

n
o

w
led

g
e (L

y
o

tard
) h

av
e b

een
 ad

d
ed

 to
 th

e cla
ssica

l p
h

ilo
so

p
h

ica
l d

istin
ctio

n
 

b
etw

een
 scien

tific-tech
n

ica
l a

n
d

 p
ra

ctica
l k

n
o

w
led

g
e.  

 D
ifferen

t co
n

cep
tio

n
s o

r u
n
d

erstan
d
in

g
s o

f k
n
o

w
led

g
e a

risin
g

 o
u

t o
f d

ifferen
t d

iscip
lin

es –
 ran

g
in

g
 fro

m
 

en
g

in
eerin

g
 to

 eth
ics an

d
 co

m
m

u
n

ica
tio

n
 th

eo
ry

 –
 o

ften
 relay

 su
b

-ty
p

es o
r sp

ecific ex
p

ressio
n

s o
f eith

er 

su
b

jectiv
e o

r o
b

jectiv
e k

n
o

w
led

g
e at th

e in
terfa

ce b
etw

een
 h

u
m

a
n

 a
cto

rs a
n

d
 so

cia
l stru

ctu
res.  
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A
n

o
th

er b
y
 n

o
w

 classical d
istin

ctio
n

 is th
e d

ifferen
ce b

etw
een

 ‘k
n

o
w

in
g

 th
a

t’ a
n

d
 ‘k

n
o
w

in
g

 h
o
w

’ (R
y
le 

1
9

4
9

) th
at h

as also
 b

een
 en

v
isio

n
ed

 as th
e d

istin
ctio

n
 b

etw
een

 d
ecla

ra
tiv

e (fa
ct-b

a
sed

, sta
tic) k

n
o

w
led

g
e an

d
 

p
ro

ced
u

ra
l 

(d
y

n
a

m
ic) 

k
n

o
w

led
g

e 
(B

au
m

g
artn

er 
1

9
9

3
). 

M
ich

a
el 

P
o

la
n

y
i 

(1
9

5
8

) 
d

istin
g

u
ish

ed
 
b

etw
een

 

im
p

licit/ta
cit 

(b
ased

 
o

n
 

ex
p

erien
ces, 

learn
in

g
) 

a
n

d
 

ex
p

licit/fo
ca

l 
(fo

rm
alised

, 
d

o
cu

m
en

ted
) 

k
n

o
w

led
g

e, 

arg
u

in
g

 “
w

e k
n

o
w

 m
o

re th
a

n
 w

e k
n

o
w

 h
o
w

 to
 sa

y
”

 (P
o

lan
y
i 1

9
5

8
, p

.1
2
). R

ecen
tly

 it h
as b

een
 su

g
g

ested
 to

 

ad
d

 v
isu

a
l k

n
o

w
led

g
e to

 th
e d

istin
ctio

n
 b

etw
een

 im
p

licit an
d

 ex
p

licit k
n

o
w

led
g

e (P
ö

p
p

el 2
0

0
0

).   
 T

h
e 

d
istin

ctio
n

 
b

etw
een

 
ex

p
licit 

a
n

d
 

im
p

licit 
k

n
o
w

led
g

e 
is 

also
 

o
ften

 
seen

 
to

 
ap

p
ly

 
to

 
th

e 
lev

el 
o

f 

o
rg

an
isatio

n
s. O

rg
a

n
isa

tio
n

a
l, in

stitu
tio

n
a

lised
 k

n
o

w
led

g
e is sto

red
 in

 an
o

n
y

m
o

u
s ru

le sy
ste

m
s, artefacts, 

ro
u

tin
es, p

attern
s an

d
 p

ractices th
at are in

d
ep

en
d

en
t fro

m
 sin

g
le in

d
iv

id
u

a
ls (W

illk
e 2

0
0

1
, A

rg
y
ris/S

ch
ö

n
 

2
0

0
1

, E
tzio

n
i 1

9
7

1
, S

v
eib

y
 1

9
9

7
).  

 Y
et, eq

u
ally

 im
p

o
rtan

t fo
r o

rg
an

isatio
n

s is th
e k

n
o
w

-h
o

w
 o

f its em
p

lo
y

ees, w
h

ich
 is o

ften
 m

u
ch

 m
o

re im
p

licit 

o
r 

tacit 
(N

o
n

ak
a 

an
d

 
T

ak
eu

ch
i 

1
9
9
5

, 
C

h
o

o
 
1

9
9
8

, 
B

o
iso

t 
1
9

9
8

). 
In

tellectu
a

l 
h

u
m

a
n

 
ca

p
ita

l 
is 

a 
cen

tral 

elem
en

t o
f so

-ca
lled

 k
n

o
w

led
g

e (in
ta

n
g

ib
le) a

ssets b
u

t it is m
u

ch
 m

o
re d

ifficu
lt to

 m
easu

re o
r b

en
ch

m
ark

 

th
an

 ro
u

tin
e p

ractices.  

 A
n

o
th

er k
ey

 d
istin

ctio
n

 in
 th

e so
cio

lo
g

y
 o

f k
n

o
w

led
g

e is th
at b

etw
een

 ev
ery

d
a

y
 k

n
o
w

led
g

e a
n

d
 ex

p
ert 

k
n

o
w

led
g

e. W
h

at d
istin

g
u

ish
es th

e tw
o

 an
d

 co
n

trib
u

tes to
 m

ak
in

g
 k

n
o

w
led

g
e a co

m
m

o
d

ity
 v

alu
e th

at in
 

sp
ecific 

fo
rm

s 
is 

a
ccessib

le 
o

n
ly

 
to

 
so

m
e 

o
r 

th
e 

few
 

an
d

 
as 

su
ch

 
rep

resen
ts 

p
o

w
er 

is 
“

in
crem

en
ta

l”
 

k
n

o
w

led
g

e (S
teh

r 2
0

0
3

). E
x

p
erts a

re n
ecessa

ry
 fo

r tra
n

sferrin
g

 id
ea

s fro
m

 o
n

e d
o

m
a

in
 to

 a
n

o
th

er a
n

d
 

fo
r tra

n
sla

tin
g

 k
n

o
w

led
g

e in
to

 a
ctio

n
 o

r su
b

jectiv
e k

n
o

w
led

g
e in

to
 o

b
jectiv

e k
n

o
w

led
g

e. T
h

is is at th
e 

sam
e tim

e a p
ro

cess o
f ra

tio
n

a
lisa

tio
n

 a
n

d
/o

r b
u

rea
u

cra
tisa

tio
n

 w
ith

 b
o

th
 p

o
sitiv

e an
d

 n
eg

ativ
e effects 

(G
o

u
ld

n
er 1

9
7
6

, C
ro

zier 1
9

6
3

). T
h

e resu
ltin

g
 in

crea
sin

g
 d

ep
en

d
en

ce o
f m

o
d

ern
 so

cieties o
n

 ex
p

erts d
o

es 

n
o

t n
ecessa

rily
 g

o
 h

a
n

d
 in

 h
a

n
d

 w
ith

 a
n

 in
crea

se o
f tru

st v
is-à

-v
is ex

p
ertise a

n
d

 scien
tific k

n
o

w
led

g
e. T

h
e 

o
p

p
o

site in
d

eed
 can

 b
e th

e case (L
u

h
m

an
n

 1
9

9
7

, M
azu

r 1
9

7
3

, N
elk

in
 1

9
7
5

).  
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K
n

o
w

led
g

e a
s a

 k
ey

 ch
a

ra
cteristic o

f co
n

tem
p

o
ra

ry
 so

ciety
 

 E
x

p
ert k

n
o

w
led

g
e d

o
es n

o
t rem

ain
 p

erm
an

en
tly

 ex
p

ert k
n

o
w

led
g

e an
d

 as su
ch

 th
e o

w
n

ersh
ip

 o
f o

n
ly

 th
e few

. 

O
n

e 
k

ey
 

ch
a

ra
cteristic 

o
f 

m
o

d
ern

 
so

cieties 
h

a
s 

b
een

 
th

e 
ev

er-w
id

er 
d

iffu
sio

n
 

o
f 

k
n

o
w

led
g

e 
w

ith
in

 
so

cieties an
d

 its ap
p

ro
p

riatio
n

 b
y
 p

o
liticia

n
s a

n
d

 la
y

 p
erso

n
s alik

e. T
h

e in
crea

sin
g

 ‘k
n

o
w

led
g

ea
b

ility
’ o

f 

m
a

n
y

 a
cto

rs is o
n

e ch
aracteristic asp

ect o
f o

u
r co

n
tem

p
o

rary
 k

n
o

w
led

g
e-b

ased
 so

cieties.  

 A
n

o
th

er k
ey

 a
sp

ect o
f k

n
o

w
led

g
e-b

a
sed

 so
cieties is th

eir in
crea

sin
g

 d
ep

en
d

en
ce o

n
 k

n
o
w

led
g

e in
 term

s 
o

f th
e in

tern
a

l m
a

n
a

g
em

en
t o

f eco
n

o
m

ic a
n

d
 so

cia
l p

ro
cesses an

d
 th

eir d
riv

e to
w

ard
s th

e crea
tio

n
 o

f n
ew

 

fo
rm

s o
f k

n
o

w
led

g
e (L

an
e 1

9
6

6
, M

ach
lu

p
 1

9
6

2
, D

ru
ck

er 1
9

6
9

, R
ich

ta 1
9

6
9

, S
teh

r an
d

 E
ricso

n
 1

9
9

3
, S

teh
r 

1
9

9
4

, 2
0

0
1

, 2
0

0
3

, K
n

o
rr C

etin
a 1

9
9
9
, F

u
ch

s an
d

 H
o
fk

irch
n

er 2
0

0
3

). T
h

e em
erg

en
ce o

f th
e k

n
o

w
led

g
e-b

a
sed

 

so
ciety

 is a
 m

u
lti-d

im
en

sio
n

a
l sh

ift th
a

t in
v

o
lv

es th
e rise o

f k
n

o
w

led
g

e a
s stra

teg
ic reso

u
rce in

 a
ll so

cieta
l 

sp
h

eres.  

 R
ela

ted
 eco

n
o

m
ic co

n
cep

ts a
re e.g

. th
e p

o
st-ca

p
ita

list so
ciety

 (D
ru

ck
er 1

9
9

4
), th

e p
o

st-in
d

u
stria

l so
ciety

 

(B
ell 1

9
7

6
), th

e k
n

o
w

led
g

e o
rd

er (S
p

in
n

er 1
9

9
4

), th
e ag

e o
f sy

m
b

o
lic an

aly
sts (R

eich
 1

9
9

1
), th

e in
fo

rm
a

tio
n

 

eco
n

o
m

y
 (P

o
rat 1

9
7

7
), th

e lab
o

u
r so

ciety
 (O

ffe 1
9

8
4
), d

ig
ita

l ca
p

ita
lism

 (G
lo

tz 2
0

0
1

), th
e activ

ity
 so

ciety
 

(M
u

tz 
1

9
9

7
), 

th
e 

p
ro

fessio
n

a
l 

so
ciety

 
(P

erk
in

 
1

9
9

0
), 

an
d

 
in

fo
rm

atio
n

 
cap

italism
 

(S
ch

iller 
1

9
8

1
). 

T
h

ese 

eco
n

o
m

ic co
n

cep
ts stress asp

ects o
f k

n
o

w
led

g
e-b

ased
 p

ro
d

u
ctio

n
.  

 T
ech

n
o

lo
g

ica
l co

n
cep

ts a
re e.g

. th
e in

fo
rm

a
tio

n
 so

ciety
 (L

ash
 2

0
0

0
, F

ree
m

an
/P

erez 1
9

8
8

, F
reem

an
/S

o
ete 

1
9

9
4

, 
T

o
ffler 

1
9

8
0

), 
th

e 
m

ed
ia

 
so

ciety
 
(P

o
stm

an
 
1

9
9

2
, 

1
9

9
5

), 
th

e 
v

irtu
a

l 
so

ciety
 
(B

ü
h

l 
1

9
9

7
), 

an
d

 
th

e 

n
etw

o
rk

 so
ciety

 (C
astells 1

9
9

6
). T

h
ese tech

n
o

lo
g

ica
lly

 o
rien

ted
 a

p
p

ro
a

ch
es co

n
ceiv

e th
e k

n
o

w
led

g
e-b

a
sed

 

so
ciety

 a
s a

 so
ciety

 th
a

t is b
a

sed
 o

n
 n

ew
 tech

n
o

lo
g

ies.  
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A
n

th
ro

p
o

lo
g

ica
l co

n
cep

ts in
clu

d
e th

e flex
ib

le so
ciety

 (S
en

n
ett 1

9
9

8
), an

d
 th

e g
lo

b
a

l b
ra

in
 (S

to
n

ier 1
9

9
2

, 

R
u

ssell 1
9

9
1

). T
h

ey
 stress a

 clo
se rela

tio
n

sh
ip

 b
etw

een
 th

e h
u

m
a

n
 b

ein
g

 a
n

d
 tech

n
o

lo
g

y
 w

h
ereb

y
 th

e 

h
u

m
an

 b
o

d
y
 is tran

sfo
rm

ed
 b

y
 tech

n
o

lo
g

y
 an

d
 in

teg
rated

 in
to

 tech
n

o
lo

g
ical n

etw
o

rk
s.  

 P
o

litica
l co

n
cep

ts in
clu

d
e th

e civ
il so

ciety
 (B

eck
 1

9
9

9
, D

ah
ren

d
o

rf 1
9

9
7

), reflex
iv

e m
o

d
ern

ity
 (G

id
d

en
s 

1
9

9
0

), th
e p

o
ly

cen
tric so

ciety
 (W

illk
e 1

9
9
6

), an
d

 th
e p

o
st-fo

rd
ist so

ciety
 (L

ip
ietz 1

9
8

7
, 1

9
9

2
). T

h
ey

 stress 

th
e em

erg
en

ce o
f n

ew
 k

n
o
w

led
g

e-b
a

sed
 fo

rm
s o

f reg
u

la
tio

n
.  

 S
o

cio
-cu

ltu
ra

l co
n

cep
ts in

clu
d

e th
e k

n
o

w
led

g
ea

b
le so

ciety
 (L

an
e 1

9
6

6
), th

e area o
f sim

u
latio

n
 an

d
 h

y
p

er-

reality
 (B

au
d

rillard
 1

9
8

3
), th

e d
isin

teg
ratin

g
 so

ciety
 (H

eitm
ey

er 1
9

9
6

), th
e d

y
n

a
m

ic so
ciety

 (M
ay

n
tz 2

0
0

0
), 

th
e 

ex
p

erim
en

tal 
so

ciety
 

(S
ch

u
lze 

1
9

9
2

), 
th

e 
fu

n
ctio

n
ally

 
d

ifferen
tiated

 
so

ciety
 

(K
n

eer/N
o

llm
an

n
 

2
0

0
0

, 

L
u

h
m

an
n

 
1

9
8

5
), 

th
e 

m
u

lti-o
p

tio
n

al 
so

ciety
 

(G
ro

ss 
1

9
9

4
), 

th
e 

fra
g

m
en

ted
 

so
ciety

 
(H

o
n

n
eth

 
2

0
0

0
), 

th
e 

p
o

stm
o

d
ern

 
so

ciety
 

(L
y
o

tard
 

1
9

7
9

, 
In

g
leh

art 
1

9
9

7
), 

th
e 

risk
 

so
ciety

 
(B

eck
 

1
9

8
6

), 
th

e 
tra

n
scu

ltu
ra

l/ 

m
u

lticu
ltu

ra
l 

so
ciety

 
(W

elsch
 

1
9

9
9

, 
L

eg
g

ew
ie 

1
9

9
6

), 
th

e 
tran

sp
aren

t 
so

ciety
 

(V
attim

o
 

1
9
9

4
), 

an
d

 
th

e 

resp
o

n
sib

le so
ciety

 
(E

tzio
n

i 
1

9
9

1
). T

h
ese cu

ltu
ra

l 
co

n
cep

ts stress th
e tra

n
sfo

rm
a

tio
n

 o
f fu

n
d

a
m

en
ta

l 

v
a

lu
es a

n
d

 th
e in

crea
sin

g
 im

p
o

rta
n

ce o
f sy

m
b

o
ls a

n
d

 sig
n

 sy
stem

s.  

 E
v

en
 th

o
u
g

h
 all o

f th
e a

b
o
v

e co
n

cep
ts th

a
t h

a
v

e em
erg

ed
 in

 p
a

ra
llel w

ith
 th

e n
o

tio
n

 o
f th

e k
n

o
w

led
g

e 

so
ciety

 o
r are su

b
su

m
ed

 u
n

d
er th

e latter are u
n

d
o

u
b

ted
ly

 related
, th

ey
 are also

 d
istin

ct in
 sp

ecific w
ay

s th
at are 

w
o

rth
 

in
v

estig
atin

g
 

fu
rth

er. 
T

h
u

s, 
a

cco
rd

in
g

 
to

 
S

teh
r 

(2
0

0
3

), 
a

 
k

n
o
w

led
g

e-so
ciety

 
d

iffers 
fro

m
 

th
e 

in
fo

rm
a

tio
n

 so
ciety

 in
 th

a
t th

e la
tter relies m

o
re o

n
 co

d
ified

 k
n

o
w

led
g

e a
n

d
 th

e flo
w

 o
f th

e la
tter w

h
ile 

th
e fo

rm
er la

y
s m

o
re em

p
h

a
sis o

n
 th

e a
ctiv

e p
ro

cess o
f k

n
o

w
led

g
e p

ro
d

u
ctio

n
, u

se a
n

d
 d

iffu
sio

n
. E

v
en

 

th
o

u
g
h

 su
ch

 d
istin

ctio
n

s are d
ifficu

lt to
 d

raw
 an

d
 to

 su
stain

 in
 d

isco
u

rse ab
o

u
t m

o
d

ern
 so

cieties, th
e so

cietal 

m
o

d
els u

n
d

erly
in

g
 th

ese tw
o

 id
eal ty

p
es are q

u
ite d

ifferen
t in

 th
e ro

le th
ey

 fo
resee fo

r th
e citizen

 an
d

 th
e ex

p
ert 

an
d

, h
en

ce, fo
rm

s o
f eco

n
o

m
ic an

d
 so

cial (re-)p
ro

d
u

ctio
n

. 
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 K
n

o
w

led
g

e p
o

licies a
n

d
 p

o
litics 

 T
h

e in
crease o

f th
e sy

m
b

o
lic an

d
 real p

o
w

er o
f k

n
o

w
led

g
e alo

n
g

 w
ith

 th
e d

iffu
sio

n
 o

f sev
eral n

ew
 fo

rm
s o

f 

k
n

o
w

led
g

e ra
ises a

n
ew

 th
e q

u
estio

n
 o

f m
o

n
ito

rin
g

 o
r co

n
tro

llin
g

 th
e (n

eg
a

tiv
e) so

cia
l im

p
a

cts o
f n

ew
 

k
n

o
w

led
g

e a
n

d
 tech

n
o

lo
g

y
.  

 B
io

tech
n

o
lo

g
y

, in
 p

articu
lar, h

a
s ra

ised
 d

eep
 q

u
estio

n
s in

 b
io

eth
ics, th

e an
sw

ers v
ary

in
g

 acro
ss cu

ltu
ral an

d
 

civ
ilizatio

n
al g

iv
en

s. S
teh

r (2
0

0
3

) h
as co

in
ed

 th
e term

 k
n

o
w

led
g

e p
o

licies an
d

 p
o

litics to
 refer to

 th
is em

erg
in

g
 

n
ew

 field
.  

 B
io

tech
n

o
lo

g
y

 
a

n
d

 
b

io
m

ed
icin

e 
are 

th
e 

areas 
cu

rren
tly

 
clo

sest 
asso

ciated
 

w
ith

 
so

cieta
l 

en
d

ea
v

o
u

rs 
to

 

co
n

ta
in

 a
n

d
 co

n
tro

l n
ew

 fo
rm

s o
f k

n
o
w

led
g

e in
 v

iew
 o

f eth
ica

l co
n

cern
s o

r b
ecau

se th
e m

id
d

le- a
n

d
 lo

n
g

 

term
 effects o

f th
is n

ew
 k

n
o
w

led
g

e ca
n

n
o

t y
et b

e esta
b

lish
ed

.  

 H
o

w
ev

er th
ere a

re m
a

n
y

 o
th

er a
rea

s, in
clu

d
in

g
 co

g
n

itiv
e scien

ce, m
eteo

ro
lo

g
y
 a

n
d

 p
h

a
rm

a
ceu

tics, w
h

ich
 

m
a

y
 
n

ecessita
te 

so
m

e 
co

n
tro

llin
g

, 
n

o
t 

lea
st 

in
 
v

iew
 
o

f 
th

e 
p

o
ten

tia
l 

m
ilita

ry
 
a

p
p

lica
tio

n
s 

o
f 

rela
ted

 
tech

n
o

lo
g

ies. W
h

at fo
rm

s su
ch

 co
n

tro
llin

g
 m

ech
an

ism
s m

ay
 tak

e, w
h

at th
eir im

p
licatio

n
s m

ig
h

t b
e in

 term
s o

f 

scien
ce o

r research
 p

o
licy

 an
d

 h
o

w
 effectiv

e th
ey

 tu
rn

 o
u

t to
 b

e re
m

ain
s to

 b
e seen

.  

 K
n

o
w

led
g

e m
a

n
a

g
em

en
t In

 th
e eco

n
o

m
ic realm

, th
e in

creasin
g

 im
p

o
rtan

ce o
f k

n
o

w
led

g
e in

 m
o

d
ern

 so
cieties 

h
as 

g
iv

en
 

rise 
to

 
a 

n
ew

 
field

 
o
f 

activ
ity

 
an

d
 

research
, 

n
am

ely
 

k
n

o
w

led
g

e 
m

an
ag

em
en

t. 
K

n
o

w
led

g
e 

m
a

n
a

g
em

en
t h

a
s b

een
 d

efin
ed

 b
ro

a
d

ly
 a

s th
a

t p
ro

cess th
ro

u
g

h
 w

h
ich

 o
rg

a
n

isa
tio

n
s / reg

io
n

s / co
u

n
tries 

g
en

era
te v

a
lu

e fro
m

 th
e in

tellectu
a

l a
n

d
 k

n
o

w
led

g
e-b

a
sed

 a
ssets. 
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T
h

is n
ew

 field
 o

f research
 in

clu
d

es b
o

th
 m

ea
su

rem
en

t a
p

p
ro

a
ch

es (fo
r m

easu
rin

g
 k

n
o

w
led

g
e-b

ased
 assets o

r 

in
tellectu

al 
cap

ital 
at 

d
ifferen

t 
lev

els) 
as 

w
ell 

as 
a

p
p

ro
a

ch
es 

–
 

la
rg

ely
 

d
riv

en
 

b
y

 
IC

T
 

–
 

fo
r 

u
sin

g
 

tech
n

o
lo

g
ies to

 sh
a

re k
n

o
w

led
g

e a
cro

ss in
stitu

tio
n

a
l a

n
d

 sp
a

tia
l b

o
u

n
d

a
ries. M

u
ch

 o
f th

e related
 research

 

is co
n

cern
ed

 w
ith

 fin
d

in
g

 w
a
y

s to
 m

ea
su

re b
u

t a
lso

 to
 co

d
ify

 k
n

o
w

-h
o
w

 o
r ta

cit k
n

o
w

led
g

e (A
b

eck
er 2

0
0

2
, 

B
ach

 1
9

9
9

, B
o

rg
h
o

ff 1
9

9
8

, B
o

rn
em

an
n

 2
0

0
2

, B
ü

rg
el 1

9
9

8
, F

in
in

 2
0

0
1

, F
u

ller 2
0

0
2

, G
o

lsh
an

i 1
9

9
7

, G
ö

tz 

2
0

0
2

, 
H

au
n

 
2

0
0
2

; 
H

o
lsap

p
le 

2
0

0
3

, 
Ju

n
g

 
2

0
0
0

, 
L

ieb
o

w
itz 

1
9

9
7

, 
1

9
9

9
; 

M
o

rey
 
2

0
0

0
, 

M
y
ers 

1
9

9
6

, 
O

lu
ic-

V
u

co
v

ic 2
0

0
1

, R
ein

m
an

n
- R

o
th

m
eier/M

an
d

l 2
0

0
0

, R
o

llett 2
0

0
3

, R
o

y
 2

0
0

1
, W

illk
e 2

0
0

1
).  

 K
n

o
w

led
g

e 
d

isco
v

ery
 
b

ased
 
o

n
 
fin

d
in

g
 
u

sefu
l 

p
attern

s 
in

 
d

ata 
h

as 
b

een
 
called

 
d

a
ta

 
m

in
in

g
, 

k
n

o
w

led
g

e 

ex
tra

ctio
n

, in
fo

rm
a

tio
n

 d
isco

v
ery

, in
fo

rm
a

tio
n

 h
a

rv
estin

g
, d

a
ta

 a
rch

a
eo

lo
g

y
 a

n
d

 d
a

ta
 p

a
ttern

 p
ro

cessin
g
 

(Ju
risica 2

0
0

0
). K

n
o

w
led

g
e d

isco
v

ery
 is so

m
etim

es n
u

d
g

ed
 b

y
 m

etap
h

o
rs d

raw
n

 fro
m

 o
th

er d
iscip

lin
es o

r fro
m

 

m
etap

h
o

rs an
d

 k
n

o
w

led
g

e elem
en

ts d
raw

n
 fro

m
 o

th
er cu

ltu
res o

r civ
ilizatio

n
s (T

u
rn

er 1
9

8
7

, R
o

th
b

art, 1
9

8
4

, 

G
o

o
n

atilak
e 1

9
9

9
).  

 K
n

o
w

led
g

e 
m

a
n

a
g

em
en

t 
is 

b
eliev

ed
 
to

 
co

n
trib

u
te 

to
 
co

llectiv
e 

in
tellig

en
ce 

a
n

d
 
lea

rn
in

g
 
ca

p
a

b
ilities 

th
ro

u
g

h
 
its 

em
p

h
a

sis 
o

n
 
sh

a
rin

g
 
(L

ev
y
 
1

9
9

7
, 

1
9

9
8

, 
2

0
0
1

). 
K

n
o

w
led

g
e 

m
an

ag
e
m

en
t 

as 
a 

n
ew

 
field

 
o
f 

research
 b

u
t also

 a p
arad

ig
m

 o
f th

in
k

in
g

 ab
o

u
t k

n
o

w
led

g
e h

as n
o

t b
een

 u
n

co
n

tested
 w

ith
in

 th
e so

cial scien
ces.  

 T
h

ere is a ten
d

en
cy

 w
ith

in
 at least p

arts o
f th

e k
n

o
w

led
g

e m
an

ag
e
m

en
t field

 to
 red

u
ce ‘k

n
o

w
led

g
e’ to

 an
 

o
b

ject o
f m

an
ag

em
en

t, trea
tin

g
 it a

s ra
w

 m
a

teria
l to

 b
e cu

ltiv
a

ted
 ra

th
er th

a
n

 a
s a

 (p
u

b
lic) g

o
o

d
 to

 b
e 

p
ro

d
u

ced
 a

n
d

 p
ro

v
id

ed
 a

s a
 serv

ice (F
u

ller 2
0

0
2

). T
h

is critiq
u

e h
as b

een
 p

articu
larly

 relev
an

t ag
ain

st th
e 

b
ack

g
ro

u
n
d

 o
f recen

t u
n

iv
ersity

 an
d

 research
 p

o
licy

 refo
rm

s in
 sev

eral co
u

n
tries.  
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 A

n
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n
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W
o

rk
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g
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ap
er N

o
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1
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0
0

5
 

D
ep

artm
en

t o
f E

co
n

o
m

ics 

C
o

g
n

etti d
e M

artiis 

D
ip

artim
en

to
 d

i E
co

n
o

m
ia “S
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o

g
n

etti d
e M

artiis” 

L
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o
rato
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i E
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n
o

m
ia d
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n

o
v

azio
n
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o
m
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o
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U
n
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o
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o

 
 K

E
Y

 W
O

R
D

S
: K

n
o
w

led
g
e ap

p
ro

p
riab

ility
, d

iv
isib

ility
 an

d
 trad

ab
ility

, K
n

o
w

led
g
e ex

tern
alities, C

o
llectiv

e k
n
o
w

led
g
e, L

o
calized

 tech
n
o
lo

g
ical 

k
n
o
w

led
g
e, K

n
o
w

led
g
e in

teractio
n
s, tran

sactio
n
s an

d
 co

m
m

u
n
icatio

n
, P

ath
 d

ep
en

d
en

t co
m

p
lex

 sy
stem

s. 

 1
. IN

T
R

O
D

U
C

T
IO

N
 

 T
h

e eco
n

o
m

ics o
f k

n
o

w
led

g
e h

a
s g

ra
d

u
a

lly
 em

erg
ed

 a
s a

 d
iscip

lin
e in

 a co
n

tex
t ch

aracterized
 b

y
 a sh

arp
 

ev
o

lu
tio

n
 o

f 
th

e 
an

aly
sis 

as 
w

ell 
as 

o
f 

th
e 

b
asic fo

u
n

d
atio

n
s. 

S
u

ch
 
an

 
ev

o
lu

tio
n

 h
as 

m
ad

e 
it 

p
o

ssib
le to

 

in
crea

se su
b

sta
n

tia
lly

 o
u

r u
n

d
ersta

n
d

in
g

 o
f th

e eco
n

o
m

ic ch
a

ra
cteristics o

f th
e g

en
era

tio
n

 a
n

d
 u

se o
f 

k
n

o
w

led
g

e in
 th

e eco
n

o
m

ic sy
stem

s. Its ev
o

lu
tio

n
 is th

e co
n

seq
u

en
ce an

d
 th

e cau
se o

f m
u

ch
 ch

an
g

e in
 th

e 

eco
n

o
m

ic u
n

d
ersta

n
d

in
g

 o
f tech

n
o

lo
g

ica
l ch

a
n

g
e an

d
 m

o
re g

en
erally

 in
 th

e n
ew

 th
in

k
in

g
 a

b
o

u
t eco

n
o

m
ic 

g
ro

w
th

. T
h

is w
o

rk
 p

ro
v

id
es an

 an
aly

sis o
f th

e ch
an

g
in

g
 fo

u
n
d

atio
n

s o
f th

e eco
n

o
m

ics o
f k

n
o

w
led

g
e an

d
 o

f 

th
eir effects u

p
o

n
 th

e assessm
en

t o
f th

e d
esig

n
, th

e ch
aracteristics an

d
 th

e p
erfo

rm
an

ces o
f th

e in
stitu

tio
n

s an
d
 

p
ro

cesses th
at sh

ap
e th

e g
en

eratio
n

 an
d

 d
istrib

u
tio

n
 o

f tech
n

o
lo

g
ical k

n
o

w
led

g
e. T

h
e o

n
g

o
in

g
 d

eb
ates o

n
 

scien
ce an

d
 tech

n
o

lo
g

y
 p

o
licy

 o
ften

 rev
eal th

at in
ap

p
ro

p
riate an

aly
tical co

n
cep

tio
n

s can
 lead

 to
 sig

n
ifican

t 

erro
rs in

 term
s o

f in
stitu

tio
n

al d
esig

n
.  
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1
1

2
. K

N
O

W
L

E
D

G
E

 A
S

 A
 P

U
B

L
IC

 G
O

O
D

 
 T

h
e sem

in
a

l co
n

trib
u

tio
n

s o
f K

en
n

eth
 A

rro
w

 a
n

d
 R

ich
a

rd
 N

elso
n

 h
av

e m
ark

ed
 fo

r m
o

re th
an

 tw
en

ty
 y

ears 

th
e eco

n
o

m
ics o

f k
n

o
w

led
g

e, sin
ce th

e late 5
0

s. T
h

e A
rro

v
ian

 fram
e sh

ap
ed

 th
e d

eb
ate ab

o
u

t th
e eco

n
o

m
ic

 

o
rg

an
izatio

n
 fo

r th
e su

p
p

ly
 o

f k
n

o
w

led
g

e an
d

 p
ro

v
id

ed
 th

e th
eo

retical fo
u

n
d

atio
n

s fo
r th

e b
u

ild
-u

p
 o

f th
e 

p
u

b
lic k

n
o

w
led

g
e co

m
m

o
n

s. 

  n
 th

e A
rro

v
ia

n
 a

p
p

ro
a

ch
 tech

n
o

lo
g

ica
l k

n
o

w
led

g
e w

a
s seen

 a
s a

 p
u

b
lic g

o
o

d
 fo

r th
e h

ig
h

 lev
els o

f 
in

d
iv

isib
ility

, 
n

o
n

-ex
clu

d
a

b
ility

, 
n

o
n

-ex
h

a
u

stib
ility

, 
n

o
n

-a
p

p
ro

p
ria

b
ility

 
a

n
d

 
h

en
ce 

n
o

n
-tra

d
a

b
ility

. 
In

 

th
is 

co
n

tex
t 

m
ark

ets 
fail 

to
 
p

ro
v

id
e 

th
e 

n
ecessary

 
co

o
rd

in
atio

n
 
an

d
 
th

e 
case 

fo
r 

u
n

d
ersu

p
p

ly
 
tak

es 
p

lace. 

M
a

rk
ets a

re n
o

t a
b

le to
 p

ro
v

id
e th

e a
p

p
ro

p
ria

te lev
els o

f k
n

o
w

led
g

e b
ecau

se o
f th

e lack
 o

f in
cen

tiv
es, an

d
 

th
e o

p
p

o
rtu

n
ities fo

r im
p

le
m

en
tin

g
 th

e d
iv

isio
n

 o
f lab

o
r an

d
 h

en
ce ach

iev
in

g
 ad

eq
u

ate lev
els o

f sp
ecializatio

n
 

(S
ee tab

le 1
 fo

r a sy
n

th
esis o

f th
e m

ain
 arg

u
m

en
ts).  

 T
h

e 
p

u
b

lic 
p

ro
v

isio
n

 
o

f 
tech

n
o

lo
g

ica
l 

k
n

o
w

led
g

e, 
an

d
 

esp
ecially

 
scien

tific 
k

n
o

w
led

g
e 

h
as 

lo
n

g
 

b
een

 

reg
ard

ed
 

as 
th

e 
b

asic 
rem

ed
y
 

to
 

u
n

d
er-p

ro
v

isio
n

. 
T

h
is 

led
 

to
 

th
e 

actu
al 

b
u

ild
-u

p
 

an
d

 
th

e 
sy

stem
atic 

im
p

lem
en

tatio
n

 o
f p

u
b

lic k
n
o

w
led

g
e co

m
m

o
n

s. T
h

e leg
acy

 o
f p

atro
n

ag
e, su

ch
 as u

n
iv

ersities an
d

 o
th

er p
u

b
lic 

research
 cen

ters receiv
ed

 n
ew

 en
d

o
rsem

en
t an

d
 su

p
p

o
rt (A

rro
w

, 1
9

6
2

; N
elso

n
, 1

9
5

9
).  

 T
h

e k
ey

 ro
le o

f th
e p

u
b

lic k
n
o

w
led

g
e co

m
m

o
n

s, b
ased

 u
p

o
n

 th
e p

u
b

lic fu
n
d

in
g

 o
f u

n
iv

ersities an
d

 o
th

er p
u
b

lic 

research
 

cen
ters 

w
as 

also
 

co
n

sisten
t 

w
ith

 
th

e 
to

p
-d

o
w

n
 

v
iew

 
a

b
o

u
t 

th
e 

g
en

era
tio

n
 

o
f 

tech
n

o
lo

g
ica

l 

k
n

o
w

led
g

e. In
 th

e lin
ea

r a
p

p
ro

a
ch

 in
 fact tech

n
o

lo
g

ical k
n

o
w

led
g

e w
as th

e ev
en

tu
al resu

lt o
f th

e ap
p

licatio
n
 

o
f n

ew
 scien

tific d
isco

v
eries. In

 th
e lin

ear m
o

d
el a clear d

iv
isio

n
 o

f lab
o

r co
u

ld
 b

e articu
lated

 b
etw

een
 th

e ro
le 

o
f u

n
iv

ersities an
d
 co

rp
o

ratio
n

s. U
n

iv
ersities a

n
d

 p
u

b
lic resea

rch
 cen

ters w
ere b

etter eq
u

ip
p

ed
 to

 p
erfo

rm
 

scien
tific research

. T
h

e ev
en

tu
al ap

p
licatio

n
 o

f scien
tific d

isco
v

eries fo
r th

e actu
al g

en
eratio

n
 o

f tech
n
o

lo
g

ical 

k
n

o
w

led
g

e an
d

 th
e in

tro
d

u
ctio

n
 o

f tech
n

o
lo

g
ical in

n
o

v
atio

n
s w

as in
stead

 assig
n

ed
 to

 co
rp

o
ra

tio
n

s.  
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1
2

T
h

e p
ro

v
isio

n
 o

f p
u

b
lic su

b
sid

ies to
 firm

s u
n

d
ertak

in
g

 research
 an

d
 d

ev
elo

p
m

en
t activ

ities w
as reg

ard
ed

 as a 

n
ecessary

 co
n

d
itio

n
 to

 rem
ed

y
 th

e lo
w

 ap
p

ro
p

riab
ility

 co
n

d
itio

n
s an

d
 h

en
ce th

e lack
 o

f in
cen

tiv
es.  

 P
u

b
lic 

p
ro

cu
rem

en
t 

w
as 

th
e 

th
ird

 
b

asic 
to

o
l 

to
 
in

crease 
th

e 
p

ro
d

u
ctio

n
 
o

f 
k
n

o
w

led
g

e. 
T

h
e 

d
e
m

an
d

 
fo

r 

w
eap

o
n

s esp
ecially

 w
as reg

ard
ed

 as a m
ajo

r in
stru

m
en

t to
 fo

cu
s reso

u
rces an

d
 id

en
tify

 research
 d

irectio
n

 an
d

 

o
b

jectiv
es w

ith
 a b

ro
ad

er an
d

 g
en

eral sco
p

e fo
r d

eriv
ativ

e tech
n

o
lo

g
ical ap

p
licatio

n
s at th

e sy
stem

 lev
el an

d
 

relev
an

t fro
m

 th
e v

iew
p

o
in

t o
f th

e g
en

eral p
ro

d
u

ctio
n

 o
f n

ew
 scien

tific an
d

 tech
n

o
lo

g
ical k

n
o

w
led

g
e. T

h
e 

n
atu

ral leak
ag

e o
f tech

n
o

lo
g

ical k
n

o
w

led
g

e fro
m

 th
e m

ilita
ry

 secto
r - o

ften
 w

ith
in

 th
e sam

e co
rp

o
ratio

n
s –

 

w
as ex

p
ected

 to
 feed

 th
e lev

els o
f tech

n
o

lo
g

ical o
p

p
o

rtu
n

ity
 fo

r th
e rest o

f th
e sy

ste
m

.  

 T
h

e A
rro

v
ian

 ap
p

ro
ach

 w
as co

n
sisten

t w
ith

 th
e n

eo
cla

ssica
l v

iew
s a

b
o

u
t th

e ex
o

g
en

eity
 o

f tech
n

o
lo

g
ica

l 

ch
a

n
g

e. N
ew

 scien
tific d

isco
v

eries an
d

 ev
en

tu
al ad

v
an

ces in
 tech

n
o

lo
g

ical k
n

o
w

led
g

e co
u

ld
 n

o
t b

e reg
ard

ed
 as 

th
e en

d
o

g
en

o
u

s p
ro

d
u

ct o
f eco

n
o

m
ic d

ecisio
n

 m
ak

in
g

, b
u

t as th
e resu

lt o
f a

 sp
h

ere o
f h

u
m

a
n

 a
ctiv

ity
 th

a
t 

co
u

ld
 n

o
t b

e a
p

p
ro

a
ch

ed
 w

ith
 th

e to
o

ls a
n

d
 th

e in
stru

m
en

ts o
f eco

n
o

m
ic a

n
a

ly
sis. A

ctu
ally

 th
e A

rro
v

ian
 

ap
p

ro
ach

 
p

ro
v

id
ed

 
g

o
o

d
 

eco
n
o

m
ic 

fo
u

n
d

atio
n

s 
to

 
th

e 
n

eo
classical 

assu
m

p
tio

n
s 

ab
o

u
t 

ex
o

g
en

eity
. 

T
h

e
 

lim
itatio

n
s o

f k
n

o
w

led
g

e as an
 eco

n
o

m
ic g

o
o

d
 w

ere su
ch

 th
at eco

n
o

m
ics co

u
ld

 n
o

t p
ro

v
id

e b
a

sic a
ssista

n
ce 

in
 u

n
d

ersta
n

d
in

g
 th

e p
ro

cess b
y
 m

ean
s o

f w
h

ich
 scien

tific k
n

o
w

led
g

e w
as p

ro
d

u
ced

.  

 T
h

e n
o

tio
n

 o
f tech

n
o

lo
g

ica
l o

p
p

o
rtu

n
ities easily

 in
teg

rated
 also

 in
to

 th
e S

ch
u

m
p

eteria
n

 leg
a

cy
 acco

rd
in

g
 to

 

w
h

ich
 th

e la
rg

e co
rp

o
ra

tio
n

 w
ith

 su
b

sta
n

tia
l m

a
rk

et p
o

w
er w

a
s th

e a
p

p
ro

p
ria

te in
stitu

tio
n

 to
 accelerate 

th
e rate o

f in
tro

d
u

ctio
n

 o
f tech

n
o

lo
g

ical ch
an

g
e stem

m
in

g
 fro

m
 n

ew
 tech

n
o

lo
g

ical o
p

p
o

rtu
n

ities.  
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1
3

 B
ecau

se o
f th

e lo
w

 lev
els o

f n
atu

ral ap
p

ro
p

riab
ility

, fin
a

n
cia

l m
a

rk
ets p

erfo
rm

 p
o

o
rly

 in
 p

ro
v

id
in

g
 th

e 

n
ecessary

 a
m

o
u

n
t o

f ex
tern

al fu
n
d

s to
 firm

s u
n

d
ertak

in
g

 research
 activ

ities. F
in

an
cial m

ark
ets an

d
 sp

ecifica
lly

 

b
a

n
k

s 
a

re 
m

o
st 

lik
ely

 
to

 
ra

tio
n

 
th

e 
cred

it 
to

 
in

n
o

v
a

tio
n

 
b

o
th

 
b

ecau
se 

o
f 

rad
ical 

u
n

certain
ty

 
an

d
 
lo

w
 

ap
p

ro
p

riab
ility

. E
v

en
 w

h
en

 a research
 p

ro
ject fin

ally
 g

en
erates a n

ew
 b

it o
f k

n
o

w
led

g
e, th

e risk
s th

at th
e 

in
v

en
to

r, an
d

 h
en

ce th
e b

an
k

er w
h

o
 p

ro
v

id
ed

 th
e fu

n
d
s, is ab

le to
 reap

 th
e b

en
efits are p

u
t at stak

e b
y
 n

o
n

-

ap
p

ro
p

riab
ility

. N
o

n
-a

p
p

ro
p

ria
b

ility
 lea

d
s to

 n
o

n
-fu

n
d

a
b

ility
 (S

tig
litz an

d
 W

eiss, 1
9

8
1

). 

 N
elso

n
 (1

9
5

9
) stresses th

e p
o

sitiv
e ro

le o
f la

rg
e co

rp
o

ra
tio

n
s fo

r th
eir h

ig
h

er sco
p

e o
f a

ctio
n

 a
cro

ss 

p
ro

d
u

ct m
a

rk
ets. H

ig
h

 lev
els o

f u
n

p
red

icta
b

ility
 o

f th
e resu

lts o
f resea

rch
 a

ctiv
ities an

d
 ev

en
 lo

w
er lev

els 

o
f 

p
red

ictab
ility

 
ab

o
u

t 
th

e 
sp

ecific 
ap

p
licatio

n
s 

o
f 

th
e 

n
ew

 
k
n

o
w

led
g

e 
ch

aracterize 
th

e 
p

ro
d

u
ctio

n
 

o
f 

k
n

o
w

led
g

e. L
a

rg
e firm

s ca
n

 b
etter ex

p
lo

it th
e resu

lts o
f scien

tific a
n

d
 tech

n
o

lo
g

ica
l k

n
o

w
led

g
e b

y
 m

ea
n

s 

o
f d

iv
ersifica

tio
n

 stra
teg

ies in
 m

ark
ets w

h
ere th

e k
n

o
w

led
g

e g
en

erated
 h

ap
p

en
s to

 co
m

m
an

d
 larg

er rew
ard

s.  

 F
ro

m
 th

is v
iew

p
o

in
t th

e n
o

tio
n

 o
f b

a
rriers to

 m
o

b
ility

, in
tro

d
u

ced
 b

y
 C

av
es an

d
 P

o
rter (1

9
7

7
), is esp

ecially
 

relev
an

t. L
a

rg
e co

rp
o

ra
tio

n
s, a

s in
cu

m
b

en
ts in

 a
d

ja
cen

t m
a

rk
ets, h

a
v

e m
u

ch
 lo

w
er b

a
rriers to

 m
o

b
ility

 

a
cro

ss p
ro

d
u

ct m
a

rk
ets.  

 T
h

e fo
u
n

d
atio

n
s o

f th
e w

ell-k
n

o
w

n
 S

ch
u

m
p

eteria
n

 tra
d

e-o
ff b

etw
een

 sta
tic a

n
d

 d
y

n
a
m

ic efficien
cy

 are 

laid
 d

o
w

n
 in

 th
is co

n
tex

t. M
o

n
o

p
o

ly
 red

u
ces sta

tic efficien
cy

, b
u

t m
ak

es it p
o

ssib
le, v

ia ex
tra p

ro
fits an

d
 

in
crea

sed
 ex

-p
o

st a
p

p
ro

p
ria

b
ility

 b
a

sed
 o

n
 b

a
rriers to

 en
try

 a
n

d
 h

en
ce im

ita
tio

n
, th

e d
y

n
a

m
ic efficien

cy
 

en
g

en
d

ered
 b

y
 th

e in
creased

 a
m

o
u

n
t o

f k
n

o
w

led
g

e g
en

erated
 an

d
 h

en
ce th

e au
g

m
en

ted
 flo

w
 o

f in
n

o
v

atio
n

s. 
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K
N

O
W

L
E

D
G

E
 A

S
 A

 P
U

B
L

IC
 G

O
O

D
 (T

A
B

L
E

 1
) 

 

C
H

A
R

A
C

T
E

R
IS

T
IC

S
 

N
O

N
-A

P
P

R
O

P
R

IA
B

IL
IT

Y
 

N
O

N
-E

X
C

L
U

D
A

B
IL

IT
Y

 

N
O

N
-P

R
E

D
IC

T
A

B
IL

IT
Y

 O
F

 

R
E

S
U

L
T

S
 A

N
D

 A
P

P
L

IC
A

T
IO

N
S

 

N
O

N
-R

IV
A

L
IT

Y
 IN

 U
S

E
 

N
O

N
-D

IV
IS

IB
IL

IT
Y

 

N
O

N
-E

X
H

A
U

S
T

IB
IL

IT
Y

 

N
O

N
-T

R
A

D
A

B
IL

IT
Y

 

N
O

N
-F

U
N

D
A

B
IL

IT
Y

 

P
R

O
C

E
S

S
E

S
 

D
E

D
U

C
T

IV
E

 P
R

O
C

E
S

S
 

L
IN

E
A

R
 S

Y
S

T
E

M
 

T
O

P
-D

O
W

N
 

R
E

S
E

A
R

C
H

&
D

E
V

E
L

O
P

M
E

N
T

 

C
O

R
P

O
R

A
T

E
 G

O
V

E
R

N
A

N
C

E
 

L
A

R
G

E
 C

O
R

P
O

R
A

T
IO

N
 

E
X

-A
N

T
E

 B
A

R
R

IE
R

S
 T

O
 E

N
T

R
Y

 

IN
T

E
R

N
A

L
 F

IN
A

N
C

IA
L

 

M
A

R
K

E
T

S
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5

 P
O

L
IC

Y
 D

O
M

A
IN

 
K

N
O

W
L

E
D

G
E

 C
O

M
M

O
N

S
 

P
U

B
L

IC
 P

R
O

C
U

R
E

M
E

N
T

 

P
U

B
L

IC
 S

U
B

S
ID

IE
S

 

N
A

R
R

O
W

 S
C

O
P

E
 P

A
T

E
N

T
S

 

N
A

T
IO

N
 S

T
A

T
E

 

L
IM

IT
A

T
IO

N
S

 

 

P
O

O
R

 IN
C

E
N

T
IV

E
S

 

L
O

W
 T

R
A

N
S

P
A

R
E

N
C

Y
 

P
O

O
R

 A
L

L
O

C
A

T
IO

N
 

P
O

O
R

 M
O

N
IT

O
R

IN
G

 

P
O

O
R

 D
IS

S
E

M
IN

A
T

IO
N

 

IN
T

E
R

N
A

T
IO

N
A

L
 F

R
E

E
R

ID
IN

G
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1
6

T
h

e 
crea

tio
n

 
o

f 
in

tellectu
a

l 
p

ro
p

erty
 

rig
h

ts 
w

a
s 

reg
a

rd
ed

 
a

s 
a

 
co

m
p

lem
en

ta
ry

 
in

stitu
tio

n
a

l 
set-u

p
, 

p
arallel to

 th
e p

u
b

lic p
ro

v
isio

n
 o

f scien
tific k

n
o

w
led

g
e an

d
 th

e b
en

ig
n

 n
eg

lect to
 m

o
n

o
p

o
listic m

ark
et p

o
w

er.  

 P
a

ten
ts a

n
d

 co
p

y
rig

h
ts red

u
ce n

o
n

-ex
clu

d
a

b
ility

 a
n

d
 n

o
n

-a
p

p
ro

p
ria

b
ility

. In
 a p

ro
p

er in
stitu

tio
n

al d
esig

n
, 

in
tellectu

a
l p

ro
p

erty
 rig

h
ts m

a
y

 a
lso

 fa
v

o
r tra

d
a

b
ility

 an
d

 h
en

ce lead
 to

 h
ig

h
er lev

els o
f sp

ecializatio
n

 an
d

 

d
iv

isio
n
 o

f lab
o

r in
 th

e tech
n

o
lo

g
ical ap

p
licatio

n
s o

f n
ew

 scien
tific d

isco
v

eries, m
ad

e p
o

ssib
le b

y
 th

e p
u

b
lic 

su
p

p
o

rt. 
In

tellectu
al 

p
ro

p
erty

 
rig

h
ts 

can
 

h
elp

 
in

creasin
g

 
th

e 
in

cen
tiv

es 
to

 
th

e 
p

ro
d

u
ctio

n
 

o
f 

in
crem

en
tal 

tech
n

o
lo

g
ical k

n
o
w

led
g

e, b
u

t o
n

ly
 in

 a b
ro

ad
er co

n
tex

t sh
ap

ed
 b

y
 th

e ro
le o

f th
e S

tate (K
in

g
sto

n
, 2

0
0
1

).  

 A
t th

is tim
e in

 fa
ct in

tellectu
a

l p
ro

p
erty

 rig
h

ts a
re n

o
t co

n
sid

ered
 a

s th
e m

a
jo

r to
o

l to
 im

p
ro

v
e th

e sta
tic 

a
n

d
 d

y
n

a
m

ic efficien
cy

 o
f th

e eco
n

o
m

ic sy
ste

m
 in

 th
e p

ro
d

u
ctio

n
 o

f k
n

o
w

led
g

e. P
aten

ts are m
ain

ly
 v

iew
ed

 as 

an
 in

stru
m

en
t d

esig
n

ed
 to

 in
crease th

e in
cen

tiv
es o

f firm
s to

 in
tro

d
u

ce m
in

o
r tech

n
o

lo
g

ical in
n

o
v

atio
n

s.  

 P
u

b
lic su

b
sid

ies, p
u

b
lic d

irect p
a

rticip
a

tio
n

 in
 th

e p
ro

d
u

ctio
n

 a
n

d
 d

em
a

n
d

 fo
r k

n
o

w
led

g
e a

re reg
a

rd
ed

 
a

s th
e b

a
sic in

stru
m

en
ts to

 p
u

sh
 th

e in
tro

d
u

ctio
n

 o
f ra

d
ica

l tech
n

o
lo

g
ica

l in
n

o
v

a
tio

n
s (M

ach
lu

p
 an

d
 

P
en

ro
se, 1

9
5

0
; A

lch
ian

 an
d

 D
em

setz, 1
9

7
3

).  
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1
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3
. K

N
O

W
L

E
D

G
E

 A
S

 A
 P

R
O

P
R

IE
T

A
R

Y
 G

O
O

D
 

 T
h

e first m
ajo

r sh
ift in

 th
e eco

n
o

m
ics o

f k
n

o
w

led
g

e tak
es p

lace w
h

en
 th

e n
o

tio
n

 o
f k

n
o

w
led

g
e as a p

u
b

lic g
o

o
d
 

is 
ch

allen
g

ed
 

an
d

 
k

n
o
w

led
g

e 
is 

reg
a

rd
ed

 
a

s 
a
 

q
u

a
si-p

riv
a

te 
g

o
o

d
 

w
ith

 
h

ig
h

er 
lev

els 
o

f 
n

a
tu

ra
l 

a
p

p
ro

p
ria

b
ility

 a
n

d
 ex

clu
siv

ity
 (N

elso
n

 an
d

 W
in

ter, 1
9

8
2

). In
 th

is n
ew

 ap
p

ro
ach

, th
e d

istin
ctio

n
s b

etw
een

 

scien
ce a

n
d

 tech
n

o
lo

g
y

 a
re b

lu
rred

 an
d

 th
e trad

itio
n

al seq
u

en
ce is actu

ally
 rev

ersed
. S

cien
tific k

n
o

w
led

g
e 

can
 

b
e 

co
n

sid
ered

 
as 

th
e 

u
ltim

ate 
resu

lt 
o

f 
a

n
 

in
d

u
ctiv

e 
p

ro
cess 

o
f 

a
rticu

la
tio

n
 

a
n

d
 

co
d

ifica
tio

n
 

o
f 

k
n

o
w

led
g

e o
rig

in
a

ted
 in

 a
 ta

cit fo
rm

 a
n

d
 a

cq
u

ired
 b

y
 m

ea
n

s o
f lea

rn
in

g
 p

ro
cesses.  

 H
ere th

e w
o

rk
 o

f P
o

la
n

y
i b

eco
m

es a b
asic referen

ce. T
h

e d
istin

ctio
n

 b
etw

een
 ta

cit a
n

d
 co

d
ified

 k
n

o
w

led
g

e 

p
ro

v
id

es in
 fact th

e fo
u

n
d

atio
n

 to
 th

e n
ew

 ap
p

ro
ach

 to
 tech

n
o

lo
g

ical k
n
o

w
led

g
e (S

ee tab
le 2

 fo
r a sy

n
th

esis o
f 

th
e m

ain
 arg

u
m

en
ts).  

 T
a

cit k
n

o
w

led
g

e is th
e resu

lt o
f lea

rn
in

g
 p

ro
cesses: it is n

o
t ea

sy
 to

 a
rticu

la
te it a

n
d

 to
 m

a
k

e it ex
p

licit. It 
ca

n
n

o
t b

e sh
a

red
 a

n
d

 a
p

p
lied

 o
u

tsid
e fro

m
 its o

rig
in

a
l ‘lo

cu
s’ o

f g
en

era
tio

n
. T

h
e ev

en
tu

al articu
latio

n
 

m
ak

es 
g

en
eralizatio

n
 
p
o

ssib
le. 

T
h

e 
fin

a
l 

en
d

-o
u

tco
m

e 
o

f 
a

 
b

o
tto

m
-u

p
 
p

ro
cess 

o
f 

sy
stem

a
tiza

tio
n

 
a

n
d

 

g
en

era
liza

tio
n

 is th
e fu

ll co
d

ifica
tio

n
 a

n
d

 h
en

ce th
e g

en
era

tio
n

 o
f scien

tific k
n

o
w

led
g

e.  

 S
cien

tific k
n

o
w

led
g

e fo
llo

w
s tech

n
o

lo
g

ical k
n

o
w

led
g

e rath
er th

an
 p

reced
in

g
 it. K

n
o

w
led

g
e em

erg
es o

u
t o

f 

th
e 

in
d

u
ctiv

e 
p

ro
cess 

o
f 

a
b

stra
ctio

n
 

a
n

d
 

g
en

era
liza

tio
n

 
ra

th
er 

th
a

n
 

fro
m

 
th

e 
d

ed
u

ctiv
e 

p
ro

cess 
o

f 

a
p

p
lica

tio
n

 o
f g

en
era

l id
ea

s to
 sp

ecific circu
m

sta
n

ces.  
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1
8

B
ecau

se tech
n

o
lo

g
ica

l k
n

o
w

led
g

e is n
o
w

 v
iew

ed
 a

s th
e stick

y
 jo

in
t p

ro
d

u
ct o

f in
tern

a
l lea

rn
in

g
, it can

n
o

t 

sp
ill freely

 in
 th

e air: a
p

p
ro

p
ria

b
ility

 is d
e-fa

cto
 secu

red
 b

y
 h

ig
h

 lev
els o

f stick
in

ess in
 ro

u
tin

es a
n

d
 

p
ro

ced
u

res.  

 R
elev

an
t 

a
b

so
rp

tio
n

 
co

sts 
fo

r 
p

o
ten

tia
l 

u
sers 

sh
o

u
ld

 
b

e 
tak

en
 

in
to

 
acco

u
n

t 
an

d
 

q
u

alified
 

in
tera

ctio
n

s 

b
etw

een
 p

ro
d

u
cers a

n
d

 u
sers o

f n
ew

 k
n

o
w

led
g

e a
re n

ecessa
ry

 fo
r tech

n
o

lo
g

ical k
n
o

w
led

g
e to

 b
e actu

ally
 

tran
sferred

 fro
m

 o
n

e o
rg

an
izatio

n
 to

 an
o

th
er. T

h
e ex

p
licit a

n
d

 in
ten

tio
n

a
l a

ssista
n

ce o
f o

rig
in

a
l k

n
o
w

led
g

e 

h
o

ld
ers to

 p
ersp

ectiv
e u

sers is relev
a

n
t, if n

o
t n

ecessary
.: th

e n
o

tin
v

en
ted

- h
ere sy

n
d

ro
m

e is m
u

ch
 m

o
re

 

effectiv
e th

an
 assu

m
ed

 in
 th

e p
u

b
lic g

o
o

d
 trad

itio
n

 (M
an

sfield
, S

ch
w

artz, W
ag

n
er, 1

9
8

1
; V

o
n

 H
ip

p
el, 1

9
8
8

; 

H
arab

i, 1
9

9
5

).  

 T
h

e 
th

eo
ry

 
o

f 
th

e 
firm

 
is 

d
eep

ly
 

a
ffected

 
b

y
 

th
e 

n
ew

 
a

p
p

ro
a

ch
. 

T
h

e 
a

ccu
m

u
la

tio
n

 
o

f 
co

m
p

eten
ce, 

tech
n

o
lo

g
ica

l 
a

n
d

 
o

rg
a

n
iza

tio
n

a
l 

k
n

o
w

led
g

e 
an

d
 

th
e 

ev
en

tu
al 

in
tro

d
u

ctio
n

 
o

f 
tech

n
o

lo
g

ica
l 

a
n

d
 

o
rg

a
n

iza
tio

n
a

l in
n

o
v

a
tio

n
s are n

o
w

 co
n

sid
ered

 th
e essen

tial ro
le o

f th
e firm

. T
h

e firm
 d

o
es n

o
t co

in
cid

e 

w
ith

 th
e p

ro
d

u
ctio

n
 fu

n
ctio

n
 a

n
d

 ca
n

n
o

t b
e red

u
ced

 to
 a

 p
ro

d
u

ctio
n

 fu
n

ctio
n

. F
ro

m
 th

is v
iew

p
o

in
t th

e 

firm
 p

reced
es th

e p
ro

d
u

ctio
n

 fu
n

ctio
n

: th
e tech

n
o

lo
g
y
 is in

 fact th
e resu

lt o
f th

e accu
m

u
latio

n
 o

f k
n

o
w

led
g
e 

an
d

 its ap
p

licatio
n

 to
 a sp

ecific eco
n

o
m

ic activ
ity

.  

 E
d

ith
 P

en
ro

se m
ark

s an
 im

p
o

rtan
t co

n
trib

u
tio

n
 to

 im
p

lem
en

tin
g

 th
is ap

p
ro

ach
 w

ith
 th

e id
en

tificatio
n

 o
f th

e 

seq
u

en
ce o

f d
ev

elo
p

in
g

 n
ew

 k
n

o
w

led
g

e a
s a

 reso
u

rce, co
n

ceiv
in

g
 o

f n
ew

 serv
ices w

h
ich

 it co
u

ld
 d

eliv
er 

a
n

d
 im

a
g

in
in

g
 n

ew
 p

ro
d

u
ctiv

e o
p

p
o

rtu
n

ities. 
In

 so
 d

o
in

g
 P

en
ro

se p
ro

v
id

es a
 d

irect lin
k

 b
etw

een
 th

e 

n
o

tio
n

 o
f lea

rn
in

g
 a

n
d

 th
e em

erg
en

ce o
f n

o
v

elty
 w

ith
in

 firm
s (P

en
ro

se, 1
9

5
9

).  
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1
9

T
h

e reso
u

rce-b
a

sed
 th

eo
ry

 o
f th

e firm
 fo

cu
ses th

e a
tten

tio
n

 o
n

 th
e ch

a
ra

cteristics o
f th

e p
ro

cess o
f 

a
ccu

m
u

la
tio

n
 

o
f 

co
m

p
eten

ce, 
th

e 
g

en
eratio

n
 

o
f 

tech
n

o
lo

g
ical 

k
n

o
w

led
g

e 
an

d
 

th
e 

in
tro

d
u

ctio
n

 
o
f 

tech
n

o
lo

g
ical an

d
 o

rg
an

izatio
n

al in
n
o

v
atio

n
s, n

o
t o

n
ly

 as k
ey

 facto
rs to

 u
n

d
ersta

n
d

in
g

 th
e firm

, b
u

t a
lso

 a
s 

th
e sy

stem
.  

 In
 th

is co
n

tex
t th

e firm
 is th

e p
rim

a
ry

, if n
o

t th
e sin

g
le, a

cto
r in

 th
e p

ro
d

u
ctio

n
 o

f k
n

o
w

led
g

e fo
r th

e 

w
h

o
le eco

n
o

m
ic sy

stem
. T

h
e firm

 is v
iew

ed
 as th

e p
riv

ileg
ed

 lo
cu

s w
h

ere tech
n

o
lo

g
ical an

d
 o

rg
an

izatio
n

al 

k
n

o
w

led
g

e 
is 

g
en

erated
 

b
y
 

m
ean

s 
o

f 
th

e 
in

teg
ra

tio
n

 
o

f 
lea

rn
in

g
 

p
ro

cesses 
a

n
d

 
fo

rm
a

l 
resea

rch
 

a
n

d
 

d
ev

elo
p

m
en

t a
ctiv

ities. F
irm

s, esp
ecia

lly
 la

rg
e co

rp
o

ra
tio

n
s, a

re co
n

sid
ered

, in
 th

is a
p

p
ro

a
ch

, p
rim

a
rily

 

a
s a

 d
ep

o
sito

ry
 a

n
d

 a
 g

en
era

to
r o

f co
m

p
eten

ce a
n

d
 ev

en
tu

a
lly

 k
n

o
w

led
g

e (C
h

a
n

d
ler, 1

9
9

0
).  

 T
h

e n
ew

 g
ro

w
th

 th
eo

ry
 b

u
ild

s u
p
o
n

 th
e n

ew
 a

p
p

recia
tio

n
 o

f d
e-fa

cto
 a

p
p

ro
p

ria
b

ility
 a

rg
u

in
g

 th
a

t th
e 

eco
n

o
m

ic ren
ts o

f k
n

o
w

led
g

e ca
n

 b
e su

b
sta

n
tia

lly
 a

p
p

ro
p

ria
ted

, at least to
 su

ch
 an

 ex
ten

t th
at firm

s ca
n

 

fu
n

d
 co

rrect lev
els o

f resea
rch

 a
n

d
 d

ev
elo

p
m

en
t ex

p
en

d
itu

res.  

 A
cco

rd
in

g
 to

 m
u

ch
 n

ew
 th

eo
rizin

g
, th

e ch
aracteristics o

f k
n
o

w
led

g
e are n

o
 lo

n
g

er reg
ard

ed
 as co

n
d

u
civ

e to
 

m
ark

et 
failu

re. 
M

a
rk

ets 
a

re 
a

b
le 

to
 
a

llo
ca

te 
v

ia
b

le 
a

m
o

u
n

ts 
o

f 
reso

u
rces 

to
 
fu

n
d

 
th

e 
g

en
era

tio
n

 
o

f 

k
n

o
w

led
g

e. T
h

e o
p

tim
u

m
 h

o
w

ev
er can

n
o

t b
e id

en
tified

 b
y
 m

ark
et fo

rces (R
o

m
er, 1

9
8

6
; A

g
h

io
n

 an
d

 T
iro

le, 

1
9

9
4

).  

 O
n

 a p
arallel an

d
 co

m
p

le
m

en
tary

 g
ro

u
n

d
, ev

o
lu

tio
n

a
ry

 th
eo

ry
 stresses n

o
t o

n
ly

 th
e ro

le o
f th

e firm
s as th

e
 

lo
cu

s o
f accu

m
u

latio
n

 an
d

 g
en

eratio
n

 o
f tech

n
o

lo
g

ical k
n

o
w

led
g

e, b
u

t also
 th

e m
a

rk
et p

la
ce a

s th
e p

ro
p

er 

selectio
n

 m
ech

a
n

ism
. T

h
e selectio

n
 in

 th
e m

ark
et p

lace a
m

o
n

g
 co

m
p

etin
g

 b
its o

f k
n

o
w

led
g

e a
n

d
 rela

ted
 

in
n

o
v

a
tio

n
s th

at im
p

in
g

e u
p

o
n

 th
em

 m
a

k
es it p

o
ssib

le to
 fu

lly
 en

d
o

g
en

ize th
e ra

te a
n

d
 th

e d
irectio

n
 o

f 

tech
n

o
lo

g
ica

l k
n

o
w

led
g

e. T
h

e su
p

p
ly

 o
f k

n
o
w

led
g

e a
n

d
 its selectio

n
 ca

n
 b

e co
n

sid
ered

 a
s tw

o
 d

ifferen
t 

a
n

d
 y

et rela
ted

 step
s.  
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2
0

 In
 th

is co
n

tex
t, in

tellectu
a

l p
ro

p
erty

 rig
h

ts p
la

y
 a

n
 im

p
o

rta
n

t ro
le to

 create th
e in

stitu
tio

n
al co

n
d

itio
n

s to
 

secu
re 

ap
p

ro
p

riab
ility

 
an

d
 
h

en
ce 

to
 
in

crease 
th

e 
lev

els 
o

f 
in

cen
tiv

es 
to

 
fu

n
d

 
research

 
activ

ities 
b

y
 
firm

s. 

In
tellectu

a
l p

ro
p

erty
 rig

h
ts, if p

ro
p

erly
 d

esig
n

ed
, m

a
y

 a
lso

 fa
v

o
u

r tra
d

a
b

ility
 a

n
d

 h
en

ce lea
d

 to
 h

ig
h

er 

lev
els o

f sp
ecia

liza
tio

n
 a

n
d

 d
iv

isio
n

 o
f la

b
o

u
r.  

 T
rad

e in
 k

n
o

w
led

g
e is n

o
w

 reg
ard

ed
 as a m

ajo
r o

p
p

o
rtu

n
ity

 to
 ach

iev
in

g
 th

e w
ell k

n
o

w
n

 a
d

v
a

n
ta

g
es o

f 

m
a

rk
et co

o
rd

in
a

tio
n

 in
 term

s o
f d

iv
isio

n
 o

f la
b

o
u

r, sp
ecia

liza
tio

n
 a

n
d

 selectio
n

. A
 h

u
g

e literatu
re ex

p
lo

res 

th
e ev

id
en

ce ab
o

u
t th

e g
ro

w
in

g
 flo

w
s o

f tra
d

e in
 p

a
ten

ts a
n

d
 licen

ces b
o

th
 in

 in
tern

a
tio

n
a

l a
n

d
 d

o
m

estic 

m
a

rk
ets (G

ero
sk

i, 1
9

9
5

; A
ro

ra, F
o

sfu
ri an

d
 G

a
m

b
ard

ella, 2
0

0
1

).  

 T
h

e n
ew

 ap
p

ro
ach

 is also
 fed

 b
y
 g

ro
w

in
g

 co
n

cern
 a

b
o

u
t th

e lim
ita

tio
n

s in
 th

e g
o

v
ern

a
n

ce o
f th

e m
o

d
el 

b
a

sed
 u

p
o

n
 th

e k
n

o
w

led
g

e a
s a

 p
u

b
lic g

o
o

d
. In

 th
at co

n
tex

t, in
 fact, su

ch
 issu

es as th
e criteria fo

r th
e 

allo
catio

n
 o

f reso
u

rces, th
e m

eth
o

d
o

lo
g

y
 fo

r th
e co

rrect m
o

n
ito

rin
g

 o
f th

eir u
se an

d
 th

e assessm
en

t o
f th

eir 

resu
lts w

ere m
issin

g
. T

h
e ca

se fo
r ‘g

o
v

ern
m

en
t fa

ilu
re’ is n

o
w

 ap
p

lied
 to

 scien
ce p

o
licy

 as w
ell: th

e risk
s o

f 

g
o

v
ern

m
en

t failu
re in

 selectin
g

, co
n

d
u

ctin
g

 a
n

d
 fu

n
d

in
g

 resea
rch

 a
ctiv

ities are n
o

w
 reg

ard
ed

 as n
o

n
 triv

ial 

(B
u

ch
an

an
, 1

9
6

5
).  

 F
u

n
d

am
en

tal q
u

estio
n

s w
ere left w

ith
o

u
t an

 an
sw

er an
d

 ev
en

 w
o

rse w
ith

o
u

t a m
eth

o
d

o
lo

g
ical clu

e to
 ad

d
ress 

th
em

. H
o

w
 sh

o
u

ld
 th

e lev
els o

f p
u
b

lic fu
n

d
s to

 scien
tific activ

ities b
e fix

ed
? H

o
w

 sh
o

u
ld

 th
ey

 b
e d

istrib
u

ted
 

a
m

o
n

g
 u

n
iv

ersities a
n

d
 scien

tific d
iscip

lin
es?

 H
o

w
 sh

o
u

ld
 th

ey
 b

e d
eliv

ered
?
 H

o
w

 th
e resu

lts o
f th

e p
u

b
lic 

fu
n
d

in
g

 sh
o

u
ld

 b
e assessed

?
 (K

ealey
, 1

9
9

6
). T

h
e d

issem
in

atio
n

 o
f th

e resu
lts o

f th
e scien

tific research
 w

ere 

left to
 p

u
b

licatio
n
s in

 scien
tific jo

u
rn

als an
d

 th
e h

irin
g

 o
f P

h
D

s fro
m

 th
e b

u
sin

ess co
m

m
u

n
ity

 w
ith

 little 

u
n

d
ersta

n
d

in
g

 
o

f 
th

e 
p

ro
b

lem
s 

o
f 

scien
tific 

d
issem

in
a

tio
n

 
a

n
d

 
o
f 

th
e 

serio
u

s 
lim

ita
tio

n
s 

to
 

th
e 

sp
o

n
ta

n
eo

u
s co

m
m

u
n

ica
tio

n
 o

f th
e n

ew
 scien

tific d
isco

v
eries to

 th
e co

m
m

u
n

ity
 o

f p
o

ten
tia

l u
sers.  

R
iccard

o
 C

ap
p
ellin

, C
o
rso

 d
i E

co
n
o
m

ia d
ella R

icerca e d
ella C

o
n
o
scen

za, U
n
iv

ersità d
i R

o
m

a "T
o
r V

erg
ata"

 

 
2
1

T
h

e 
p

erv
erse 

effects 
o

f 
in

tern
a

tio
n

a
l 

free 
rid

in
g

 
h

a
v

e 
b

een
 

m
u

ch
 

em
p

h
a

sized
. 

T
h

e 
in

tern
atio

n
al 

u
n

co
n

tro
lled

 leak
ag

e an
d

 sp
illo

v
er o

f tech
n

o
lo

g
ical k

n
o

w
led

g
e w

o
u

ld
 b

en
efit th

e tech
n
o

lo
g

ical strateg
y
 o

f 

lag
g

ard
 co

u
n

tries b
ased

 u
p

o
n

 fast im
itatio

n
 an

d
 re-en

g
in

eerin
g

. A
 clo

ser lo
o

k
 to

 th
e w

o
rk

in
g

 o
f th

e p
u

b
lic 

co
m

m
o

n
s an

d
 th

e actu
al n

eed
 to

 p
u
t u

n
d

er scru
tin

y
 th

e p
ro

d
u

ctiv
ity

 o
f th

e reso
u

rces in
v
ested

 in
 th

e p
u
b

lic 

k
n

o
w

led
g

e co
m

m
o

n
s, b

o
th

 at th
e sy

stem
 an

d
 th

e sin
g

le u
n

its lev
el, is ad

v
o

cated
.  

 T
h

e g
en

era
l rev

ersa
l o

f p
o

licy
 em

p
h

a
sis –

w
h

ich
 g

a
in

ed
 co

n
sen

su
s in

 th
e 9

0
s- fro

m
 th

e ro
le o

f p
u

b
lic 

p
o

licy
 to

 th
e p

riv
a

tiza
tio

n
 o

f p
u

b
lic p

ro
v

isio
n

 in
sp

ired
 b

y
 th

e sw
in

g
 fro

m
 th

e p
resu

m
p

tio
n

 th
at g

o
v

ern
m

en
ts 

cam
 

d
o

 
ev

ery
th

in
g

 
th

at 
m

ark
ets 

d
o

 
an

d
 

m
o

re 
b

esid
es 

to
 

th
e 

n
ew

 
p

resu
m

p
tio

n
 

o
f 

m
a

rk
et 

efficien
cy

, 

a
sso

cia
ted

 w
ith

 ra
tio

n
a

l ex
p

ecta
tio

n
s, to

g
eth

er w
ith

 th
e n

ew
 th

eo
ry

 a
b

o
u

t k
n

o
w

led
g

e a
s a

 p
ro

p
rieta

ry
 

q
u

a
si-p

riv
a

te g
o

o
d

 p
ro

v
id

ed
 th

eo
retical su

p
p

o
rt to

 a n
ew

 - p
ro

b
lem

atic- u
n

d
erstan

d
in

g
 u

p
o
n

 th
e ro

le o
f p

u
b

lic 

research
.  

 A
s a co

n
seq

u
en

ce, a
 w

a
v

e o
f p

riv
a

tiza
tio

n
s h

a
s b

een
 ta

k
in

g
 p

la
ce: U

n
iv

ersities h
a

v
e b

een
 p

u
sh

ed
 to

 en
ter 

th
e 

m
a

rk
ets 

fo
r 

k
n

o
w

led
g

e 
a

n
d

 
k

n
o
w

led
g

e 
o

u
tso

u
rcin

g
. 

T
h

e 
n

ew
 
en

clo
su

res 
su

b
stitu

te 
th

e 
k

n
o

w
led

g
e 

co
m

m
o

n
s. P

u
b

lic research
 cen

ters an
d

 U
n

iv
ersities w

ere so
licited

 to
 p

a
ten

t th
eir d

isco
v

eries an
d

 o
ften

 fo
rced

 

to
 
en

ter 
th

e 
m

a
rk

ets 
fo

r 
th

e 
tech

n
o

lo
g

ica
l 

o
u

tso
u

rcin
g

 
o

f 
la

rg
e 

co
rp

o
ra

tio
n

s. 
T

h
e 

co
n

d
itio

n
s 

fo
r 

th
e 

effectiv
e ap

p
ro

p
riatio

n
 o

f k
n

o
w

led
g
e are en

fo
rced

 b
o
th

 at th
e firm

 lev
el an

d
 in

 p
u

b
lic o

rg
an

izatio
n

s: th
e 

m
o

b
ility

 o
f h

u
m

a
n

 ca
p

ita
l is m

o
re a

n
d

 m
o

re reg
a

rd
ed

 a
s a

 sen
sitiv

e issu
e (G

eu
n

a, 1
9

9
9

: G
eu

n
a, S

alter an
d

 

S
tein

m
u

eller, 
2

0
0

3
). 

A
ca

d
em

ic 
p

a
ten

tin
g

 
a

n
d

 
scien

tific 
en

trep
ren

eu
rsh

ip
 

h
a

v
e 

b
een

 
p

ra
ised

 
a

s 
n

ew
 

effectiv
e to

o
ls to

 stim
u

late th
e d

istrib
u

tio
n

 o
f k

n
o

w
led

g
e an

d
 to

 in
crease th

e in
cen

tiv
es to

 its p
ro

d
u

ctio
n

. M
u

ch
 

an
aly

sis h
as b

een
 carried

 o
u

t o
n

 th
e reg

io
n

a
l a

sp
ects o

f th
e in

terp
la

y
 b

etw
een

 th
e resea

rch
 sy

stem
 a

n
d

 th
e 

b
u

sin
ess co

m
m

u
n

ity
: g

eo
g

rap
h

ical d
istan

ce h
as p

ro
v

ed
 a relev

an
t facto

r in
 th

is co
n

tex
t (F

eld
m

an
, 1

9
9

4
 an

d
 

1
9

9
9

; A
u

d
retsch
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d

S
tep

h
an

, 1
9

9
6

; A
u

d
retsch

 an
d

 F
eld

m
an

, 1
9

9
6

; G
eu

n
a, 1

9
9

9
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b
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o
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p
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n

a
l 
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n
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o
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n

o
lo
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l 
k

n
o
w

led
g
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n
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k
e 

p
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ce 
w

ith
 
red

u
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risk
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o

f 
d

issip
atio

n
 
an

d
 
o

p
p

o
rtu

n
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b
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av
io

u
r. 

E
n

h
an

ced
 
in

tern
al 

trad
ab

ility
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o
u

rs 
th

e 
d

iv
isio

n
 
o
f 

lab
o

u
r 

an
d

 
m

ak
es 

it 
p

o
ssib

le 
to

 
reap

 
th

e 
b

en
efit 

o
f 

sp
ecializatio

n
 (C

an
tw

ell an
d

 Ia
m

m
arin

o
, 2

0
0

3
)  

 S
p

ecia
l a

tten
tio

n
 is p

a
id

 to
 th

e o
p

p
o

rtu
n

ities p
ro

v
id

ed
 b

y
 fin

a
n

cia
l m

a
rk

et a
s a

n
 in

stitu
tio

n
 fo

r th
e 

ex
ch

a
n

g
e o

f p
ro

p
erty

 rig
h

ts o
f n

ew
 in

n
o
v

a
tiv

e co
m

p
a

n
ies. T

h
e ro

le o
f IP

O
 (In

itial P
u

b
lic O

fferin
g

s) as a 

w
ay

 to
 co

n
v

ey
 fin

an
cial reso

u
rces in

to
 n

ew
 v

en
tu

res an
d

 at th
e sam

e tim
e to

 assess an
d

 select th
e ch

o
ices o

f 

v
en

tu
re cap

ital receiv
es m

u
ch

 atten
tio

n
 (G

o
m

p
ers an

d
 L

ern
er, 2

0
0

3
). T

h
is ev

o
lu

tio
n

 o
f fin

a
n

cia
l m

a
rk

ets 

m
a

rk
s a

 m
a

jo
r sh

ift w
ith

 resp
ect to

 th
e tra

d
itio

n
a

l em
p

h
a

sis o
n

 th
e lim

its o
f fin

a
n

cia
l m

a
rk

ets. In
 th

e 

p
rev

io
u

s a
p

p
ro

a
ch

 th
e sto

ck
 ex

ch
a

n
g

e d
id

 n
o

t p
la

y
 a

 ro
le an

d
 o

n
ly

 cred
it w

as co
n

sid
ered

. B
an

k
ers w

ere 

su
p

p
o
sed

 to
 b

e relu
ctan

t in
 p

ro
v

id
in

g
 cred

it to
 risk

y
 v

en
tu

res b
ased

 o
n

 research
 activ

ities an
d

 in
n

o
v

atio
n

.  

 T
h

e ca
se fo

r cred
it ra

tio
n

in
g

 em
erg

ed
 a

s a
 m

a
jo

r p
ro

b
lem

 to
 fu

n
d

 in
n

o
v

a
tio

n
 a

ctiv
ities. In

 tu
rn

, ta
rg

eted
 

cred
it ra

tio
n

in
g

 in
 fin

a
n

cia
l m

a
rk

ets stressed
 th

e ro
le o

f in
tern

a
l fin

a
n

cia
l m

a
rk

ets an
d

 ex
tra p

ro
fits to

 

fu
n
d

 in
tern

ally
 research

 activ
ities th

at b
an

k
ers co

u
ld

 n
o
t p

ro
p

erly
 fu

n
d

 b
ecau

se o
f th

e lack
 o

f in
stru

m
en

ts ab
le 

to
 g

en
erate an

d
 assess th

e n
ecessary

 in
fo

rm
atio

n
 o

n
 th

e risk
s an

d
 th

e ev
en

tu
al p

ay
o

ff o
f in

v
estm

en
ts in

 research
 

activ
ities (S

tig
litz an

d
 W

eiss, 1
9

8
1

). 
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h

e n
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p

h
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sis o
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 th
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o
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g

 o
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a
n
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l m

a
rk

ets a
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n
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e a
n

d
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t to
o

l to
 p

ro
v
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e fu

n
d
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 in

n
o

v
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e u
n
d
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g
 lead
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ew
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en
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o
u
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e ro

le o
f scien

tific en
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eu

rsh
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w
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lly
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g
ed

 n
ew
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le m
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an
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cen
tiv

e, g
en
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d

 d
issem

in
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n

o
lo

g
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n
o
w
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g
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n
o

m
ic sy

ste
m

s (E
tzk

o
w
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0

0
2
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 T
h

e ro
le o

f n
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 scien
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 firm

s as co
n

v
erters o
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n

o
lo

g
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p
p

o
rtu

n
ities, av

ailab
le in

 scien
ce rich

 

en
v

iro
n

m
en

ts, 
su
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as 
U

n
iv

ersities 
an

d
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e 

co
rp

o
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n
s, 

in
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al 
m

ark
et 

ex
p

erim
en

ts 
is 

n
o

w
 

b
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reco
g

n
ized

. T
h

e d
y

n
a

m
ics o

f sp
in

-o
ff fro

m
 resea

rch
 la

b
o

ra
to

ries a
n

d
 th

e su
p

p
ly

 o
f fu

n
d

s a
n

d
 m

a
n

a
g

eria
l 

co
m

p
eten

ce b
y

 v
en

tu
re ca

p
ita

lists are n
o

w
 reg

ard
ed

 as co
m

p
le

m
en

tary
 to

o
ls fo

r th
e ev

en
tu

al creatio
n

 o
f n

ew
 

scien
ce-b

ased
 firm

s. N
ex

t to
 th

e size o
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s, n
ew

 atten
tio

n
 is g

iv
en

 to
 th

eir ag
e.  

 T
h

e co
m

p
lem

en
ta

rity
 b

etw
een

 n
ew

 a
n

d
 sm

a
ll a

n
d

 la
rg

e firm
s is n

o
w

 a
d

v
o

ca
ted

: sm
all startu

p
s are seen
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th
e b

est w
ay
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r n

ew
 tech

n
o

lo
g

ies to
 en

ter th
e m

ark
et p

lace. E
v

en
tu

a
l m

erg
ers a

n
d

 ta
k

eo
v

er b
y

 la
rg

er firm
s 

w
ill lea

d
 to

 th
e in

teg
ra

tio
n

 a
n

d
 d

issem
in

a
tio

n
 o

f th
e n

ew
 tech

n
o

lo
g

ies in
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 la
rg

er co
rp

o
ra

tio
n

s. S
cien

tific 
ca

p
ita

lism
 is b

ased
 u

p
o
n

 scien
tific en
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ren

eu
rsh

ip
, effectiv

e in
tellectu

al p
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p
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h

ts sy
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m
s, acad

e
m

ic 

p
aten
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g

, 
v

en
tu

re 
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italism
, 

in
itial 

p
u

b
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o
fferin

g
 

an
d

 
fin
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in
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tio
n

s, 
in

clu
d

in
g
 

d
ed
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sto
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ch

an
g

e sy
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s (N
asd

aq
) w

h
ere th

e n
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res can

 b
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 an
d

 p
o

ssib
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m

b
in

ed
 w

ith
 ex

istin
g
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m

p
an

ies, b
y
 m

ean
s o

f m
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ers an
d

 acq
u

isitio
n
s. T

ech
n

o
lo

g
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n
o

w
led

g
e can
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w

 w
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 th

e eco
n
o

m
ic 
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m

b
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d
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m
p
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ies. B

u
t, o

n
ce ag

ain
, th

e trad
e-o

ff b
etw

een
 static an

d
 d

y
n

am
ic efficien

cy
 

em
erg

es. 
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N
O

W
L

E
D

G
E
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S
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O
L

L
E

C
T

IV
E
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N

D
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O
M

P
L

E
X
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Y

N
A

M
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R

O
C

E
S
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. T
H

E
 D

IS
C

O
V

E
R

Y
 O

F
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H
E

 K
N

O
W

L
E

D
G

E
 T

R
A

D
E

-O
F

F
 

 T
h

e n
ew

 ap
p

ro
ach

 is b
ased

 u
p
o

n
 th

e re-d
isco

v
ery

 th
ro

u
g

h
 th

e 9
0

s o
f ex

tern
a

l k
n

o
w

led
g
e a

s a
n

 essen
tia

l 

in
term

ed
ia

ry
 in

p
u

t in
 th

e p
ro

d
u

ctio
n

 p
ro

cess o
f n

ew
 k

n
o

w
led

g
e.  

 T
h

e 
d

isco
v

ery
 

o
f 

ex
tern

al 
k

n
o

w
led

g
e, 

av
ailab

le 
n

o
t 

o
n

ly
 

b
y
 

m
ean

s 
o

f 
tran

sactio
n

s 
in

 
th

e 
m

a
rk

ets 
fo

r 

k
n

o
w

led
g

e, b
u

t also
 b

y
 
m

ean
s o

f tech
n

o
lo

g
ica

l in
tera

ctio
n

s, 
m

ark
s a n

ew
 im

p
o

rtan
t step

 in
 th

e d
eb

ate. 

E
x

tern
a

l k
n

o
w

led
g

e is a
n

 im
p

o
rta

n
t in

p
u

t in
 th

e p
ro

d
u

ctio
n

 p
ro

cess o
f n

ew
 k

n
o

w
led

g
e.  

 T
h

is m
ajo

r p
ro

g
ress is m

ad
e w

h
en

 th
e sp

ecial ch
aracter o

f k
n

o
w

led
g

e a
s a

 n
o

n
-ex

h
a

u
stib

le g
o

o
d

 th
a

t is a
t 

th
e sa

m
e tim

e a
n

 o
u

tp
u

t a
n

d
 a

n
 in

p
u

t in
to

 th
e p

ro
d

u
ctio

n
 o

f o
th

er k
n

o
w

led
g

e is g
ra

sp
ed

 a
n

d
 reta

in
ed

 a
t 

th
e co

re o
f th

e a
n

a
ly

sis. H
ere th

e d
eriv

atio
n

 fro
m

 th
e A

rro
v

ian
 n

o
tio

n
s o

f th
e n

o
n

-ex
clu

d
ab

ility
 an

d
 n

o
n

-

d
iv

isib
ility

 o
f k

n
o
w

led
g

e is clear (G
rilich

es, 1
9

9
2

; D
av

id
, 1

9
9

3
; C

o
o
k

e, 2
0

0
2

).   

 T
h

e co
re o

f th
e n

ew
 an

aly
sis is n

o
w

 cen
tered

 u
p

o
n
 th

e ex
p

lo
ra

tio
n

 a
n

d
 id

en
tifica

tio
n

 o
f th

e co
n

d
itio

n
s in

to
 

w
h

ich
 ex

tern
a

l k
n

o
w

led
g

e, as an
 essen

tial in
p

u
t in

 th
e p

ro
d

u
ctio

n
 o

f n
ew

 k
n

o
w

led
g

e an
d

 n
ew

 tech
n

o
lo

g
ies, is 

effectiv
ely

 d
issem

in
a

ted
 in

 th
e eco

n
o

m
ic sy

stem
.  

 T
h

is lin
e o

f en
q

u
iry

 co
n

trib
u

tes th
e fo

u
n

d
in

g
 o

f th
e sy

stem
s o

f in
n

o
v

a
tio

n
 a

p
p

ro
a

ch
, w

h
ere th

e p
ro

d
u

ctio
n

 

o
f k

n
o

w
led

g
e is v

iew
ed

 a
s th

e resu
lt o

f b
o

th
 k

n
o

w
led

g
e tra

n
sa

ctio
n

s a
n

d
 th

e co
o

p
era

tiv
e in

tera
ctio

n
s, 

m
a

in
ly

 ro
o

ted
 in

 reg
io

n
a

l sp
a

ce, o
f a

g
en

ts u
n

d
erta

k
in

g
 co

m
p

lem
en

ta
ry

 resea
rch

 a
ctiv

ities.  

 

R
iccard

o
 C

ap
p
ellin

, C
o
rso

 d
i E

co
n
o
m

ia d
ella R

icerca e d
ella C

o
n
o
scen

za, U
n
iv

ersità d
i R

o
m

a "T
o
r V

erg
ata"

 

 
2
7

 T
h

e fo
cu

s is n
o

w
 m

o
re an

d
 m

o
re cen

tered
 u

p
o

n
 th

e a
n

a
ly

sis o
f th

e m
ech

a
n

ism
s o

f g
o

v
ern

a
n

ce o
f th

e b
ro

a
d

 

a
rra

y
 

o
f 

k
n

o
w

led
g

e 
in

tera
ctio

n
s 

a
m

o
n

g
 

a
g

en
ts, 

in
clu

d
in

g
 

co
o

rd
in

ated
 

d
iv

isio
n

 
o
f 

lab
o

r 
an

d
 

m
ark

et 

tran
sactio

n
s, an

d
 th

eir effects in
 term

s o
f g

en
era

tio
n

 a
n

d
 d

issem
in

a
tio

n
 o

f n
ew

 k
n

o
w

led
g

e.  

 A
n

 a
rra

y
 o

f sp
ecific in

stitu
tio

n
a

l a
rra

n
g

em
en

ts em
erg

es ev
en

tu
a

lly
 a

s in
d

isp
en

sa
b

le co
n

d
itio

n
s th

at are 

n
ecessa

ry
 fo

r th
e tra

d
e o

f su
ch

 a
 id

io
sy

n
cra

tic a
n

d
 h

etero
g

en
eo

u
s g

o
o

d
 to

 tak
e p

lace in
 o

rd
er to

 h
an

d
le th

e 

d
ifficu

lties 
in

 
u

n
d
erstan

d
in

g
 
an

d
 
u

sin
g

 
th

e 
d

ifferen
tiated

 
set 

o
f 

n
ew

 
k

n
o

w
led

g
e 

m
o

d
u

les 
su

p
p

lied
 
in

 
th

e 

m
ark

ets p
lace (M

en
ard

, 2
0

0
0

; G
u

ilh
o
n

, 2
0

0
4

).  

 R
eg

io
n

a
l 

eco
n

o
m

ic 
co

n
trib

u
tes 

sig
n

ifican
tly

 
th

e 
n

ew
 

ap
p

ro
ach

 
h

ig
h

lig
h

tin
g

 
effectiv

ely
 

th
e 

ro
le 

o
f 

g
eo

g
ra

p
h

ic sp
a

ce in
 th

e d
istrib

u
tio

n
 a

n
d

 circu
la

tio
n

 o
f k

n
o

w
led

g
e a

n
d

 a
t th

e sa
m

e tim
e reg

io
n

a
l a

n
a

ly
sis 

is d
eep

ly
 a

ffected
 b

y
 th

e n
ew

 u
n

d
ersta

n
d

in
g

 o
f k

n
o

w
led

g
e a

s a
 w

a
y

 to
 u

n
d

ersta
n

d
 th

e ro
le o

f g
eo

g
ra

p
h

ic 

sp
a

ce (F
eld

m
a

n
, 1

9
9

4
).  

 H
ere in

 th
e eco

n
o

m
ics o

f k
n

o
w

led
g
e th

e issu
es o

f ex
tern

a
lities o

n
 th

e d
em

a
n

d
 sid

e b
eco

m
e relev

an
t an

d
 

ev
id

en
t. T

h
e g

en
eratio

n
 o

f tech
n

o
lo

g
ical k

n
o

w
led

g
e is n

o
w

 ch
aracterized

 b
y
 relev

an
t en

d
 actu

ally
 n

ecessary
 

ex
tern

a
lities, b

o
th

 tech
n

ica
l a

n
d

 p
ecu

n
ia

ry
. T

h
e n

o
tio

n
 o

f u
ser-in

terd
ep

en
d

en
ce m

ak
es its fo

ray
 in

to
 th

e 

scen
e w

h
en

 a
g

en
ts v

a
lu

e th
e lev

els o
f u

sa
g

e o
f o

th
er a

g
en

ts o
f certa

in
 g

o
o

d
s (V

o
n

 H
ip

p
el, 1

9
8

8
).  

 A
s far as scien

tific an
d

 tech
n

o
lo

g
ical k

n
o

w
led

g
e is co

n
cern

ed
, in

terd
ep

en
d

en
ce a

m
o

n
g

 u
sers, h

en
ce o

n
 th

e 

d
em

a
n

d
 sid

e, is v
ery

 stro
n

g
. T

h
e actu

al ch
an

ces o
f g

en
era

tin
g

 a
 n

ew
 relev

a
n

t b
it o

f k
n

o
w

led
g

e fo
r ea

ch
 

a
g

en
t 

d
ep

en
d

 
u

p
o

n
 

th
e 

lev
els 

o
f 

a
ccu

m
u

la
tio

n
 

o
f 

sk
ills 

a
n

d
 

co
m

p
eten

ce, 
ed

u
ca

tio
n

 
a

n
d

 
a

ccess 
to

 
in

fo
rm

a
tio

n
 

o
f 

th
e 

o
th

er 
a

g
en

ts 
in

 
th

e 
co

m
m

u
n

ity
. 

T
h

e 
ev

id
en

ce 
esp

ecially
 

in
 

n
ew

 
in

fo
rm

atio
n

 
an

d
 

co
m

m
u

n
icatio

n
 
tech

n
o

lo
g

ies 
co

n
firm

s 
th

at 
p

ro
x

im
ity

 
m

a
tters 

in
 
a

ssessin
g

 
th

e 
ra

tes 
o

f 
in

tro
d

u
ctio

n
 
o

f 

in
n

o
v

a
tio

n
 (F

o
ray

, 2
0

0
4

). 
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2
8

A
n

 im
p

o
rtan

t co
n

trib
u

tio
n

 to
 u

n
d

erstan
d

in
g

 th
e ro

le o
f ex

tern
al k

n
o

w
led

g
e is p

ro
v

id
ed

 b
y
 a

n
 ex

ten
sio

n
 a

n
d

 

im
p

lem
en

ta
tio

n
 o

f th
e a

p
p

ro
a

ch
 b

a
sed

 u
p

o
n

 lea
rn

in
g

 p
ro

cesses. T
h

e co
m

p
eten

ce an
d

 ex
p

erien
ce th

at is 

n
ecessary

 
to

 
in

n
o

v
ate 

is 
acq

u
ired

 
n

o
t 

o
n

ly
 
in

 
th

e 
rep

ea
ted

 
u

sa
g

e 
o

f 
a

 
g

iv
en

 
set 

o
f 

ca
p

ita
l 

g
o

o
d

s 
a

n
d

 

in
term

ed
ia

ry
 p

ro
d

u
cts a

n
d

 in
 th

e p
ro

d
u

ctio
n

 o
f w

ell-id
en

tified
 p

ro
d

u
cts.  

 A
lso

 th
e ex

p
erien

ce a
ccu

m
u

la
ted

 in
 m

a
rk

etin
g

 a
n

d
 in

tera
ctin

g
 w

ith
 a

 w
ell-d

efin
ed

 set o
f co

n
su

m
ers a

n
d

 

co
m

p
etito

rs in
 a

 lim
ited

 ra
n

g
e o

f p
ro

d
u

cts, is n
ecessa

ry
 in

 o
rd

er to
 g

en
erate n

ew
 k

n
o

w
led

g
e an

d
 ev

en
tu

ally
 

in
tro

d
u

ce 
n

ew
 

p
ro

d
u

cts. 
In

tera
ctio

n
s 

b
etw

een
 

u
sers 

a
n

d
 

p
ro

d
u

cers 
a

re 
a

 
p

rim
a

ry
 

so
u

rce 
o

f 
ta

cit 

k
n

o
w

led
g

e a
b

o
u

t th
e a

ctu
a

l n
eed

s a
n

d
 p

referen
ces o

f cu
sto

m
ers (L

u
n

d
v

all, 1
9

8
5

). N
o

 su
ccessfu

l p
ro

d
u

ct 

in
n

o
v

atio
n

 can
 b

e effectiv
ely

 an
d

 su
ccessfu

lly
 in

tro
d
u

ced
 w

ith
o

u
t so

m
e d

ed
ica

ted
 co

m
p

eten
ce a

b
o

u
t th

e 

m
a

rk
et p

la
ce. T

h
e d

ista
n

ce, in
 th

e p
ro

d
u

ct sp
a

ce, fro
m

 th
e p

ro
d

u
cts b

ein
g

 tra
d

itio
n

a
lly

 d
eliv

ered
 to

 th
e 

m
a

rk
et p

la
ce, can

 b
e co

n
sid

ered
 a stro

n
g

 facto
r o

f in
creasin

g
 in

n
o
v

atio
n

 co
sts an

d
 d

ecreasin
g

 efficien
cy

 in
 th

e 

g
en

eratio
n

 o
f in

n
o
v

atio
n

s. 

 T
h

e a
m

o
u

n
t o

f ex
tern

a
l tech

n
o

lo
g

ica
l k

n
o

w
led

g
e, av

ailab
le in

 a g
iv

en
 co

n
tex

t, in
d
u

strial, tech
n

o
lo

g
ical o

r 

reg
io

n
al, a

n
d

 its co
n

d
itio

n
s o

f a
ccessib

ility
 a

n
d

 p
ro

x
im

ity
, b

eco
m

es an
 im

p
o

rtan
t en

d
o

w
m

en
t, as w

ell as th
e 

co
n

d
itio

n
s o

f access to
 it an

d
 th

e ch
aracteristics o

f th
e relatio

n
al set-u

p
.  

 T
h

e issu
es o

f th
e d

istrib
u

tio
n

 o
f k

n
o

w
led

g
e b

eco
m

e cen
tra

l in
 th

e d
eb

a
te an

d
 th

e n
o

tio
n

 o
f an

 actu
al 

k
n

o
w

led
g

e 
trad

e-o
ff 

is 
articu

lated
. 

U
n

co
n

tro
lled

 
lea

k
a

g
e 

a
n

d
 

lo
w

 
a

p
p

ro
p

ria
b

ility
 

reg
im

es 
red

u
ce 

in
cen

tiv
es, 

b
u

t 
m

a
y

 
n

o
t 

n
ecessa

rily
 

lea
d

 
to

 
u

n
d

er-p
ro

v
isio

n
. 

L
o
w

 
a

p
p

ro
p

ria
b

ility
 

en
g

en
d

ers 

tech
n

o
lo

g
ica

l 
ex

tern
a

lities 
a

n
d

 
sp

illo
v

ers 
th

a
t 

a
re 

th
e 

p
rim

e 
fa

cto
r 

in
 

in
crea

sin
g

 
th

e 
efficien

cy
 

o
f 

g
en

era
tio

n
 o

f n
ew

 k
n

o
w

led
g

e, a
t th

e sy
stem

 lev
el: th

e g
ro

w
th

 o
f efficien

cy
 can

 co
m

p
en

sate fo
r lo

w
er in

p
u

ts 

(G
rilich

es, 1
9

9
2

). 
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T
h

e a
d

v
a

n
ta

g
es o

f th
e in

tellectu
a

l p
ro

p
erty

 rig
h

ts reg
im

e, in
 term

s o
f in

creased
 in

cen
tiv

es to
 th

e m
ark

et 

p
ro

v
isio

n
 
o

f 
tech

n
o

lo
g

ical 
k
n

o
w

led
g

e, 
a

re 
n

o
w

 
b

a
la

n
ced

 
b

y
 
th

e 
co

sts 
in

 
term

s 
o

f 
d

ela
y

ed
 
u

sa
g

e 
a

n
d

 

in
crem

en
ta

l en
rich

m
en

t. T
h

e v
ertical an

d
 h

o
rizo

n
tal effects o

f in
d

iv
isib

ility
 d

isp
lay

 th
eir p

o
w

erfu
l effects in

 

term
s o

f cu
m

u
lab

ility
. 

 In
d

iv
isib

ility
 o

f k
n

o
w

led
g

e tran
slates in

to
 th

e b
a

sic cu
m

u
la

tiv
e co

m
p

lem
en

ta
rity

 a
m

o
n

g
 b

its o
f k

n
o

w
led

g
e. 

C
o

m
p

lem
en

ta
rity

 a
n

d
 cu

m
u

la
b

ility
 in

 tu
rn

 im
p

ly
 th

a
t n

ew
 b

its o
f k

n
o
w

led
g

e ca
n

 b
e b

etter in
tro

d
u

ced
 

b
u

ild
in

g
 u

p
o

n
 o

th
er b

its a
lrea

d
y

 a
cq

u
ired

, b
o

th
 in

 th
e sa

m
e sp

ecific co
n

tex
t a

n
d

 in
 o

th
er a

d
ja

cen
t o

n
es. 

T
h

e a
ccess ex

clu
sio

n
 fro

m
 th

e k
n

o
w

led
g

e a
lrea

d
y

 a
cq

u
ired

 red
u

ces th
e p

ro
sp

ect fo
r n

ew
 a

cq
u

isitio
n

s an
d

 

in
 an

y
 ev

en
t h

as a stro
n

g
 so

cial co
st in

 term
s o

f d
u

p
licatio

n
 ex

p
en

ses (O
’ D

o
n

o
g

h
u

e, 2
0

0
1

).  

 T
h

e co
sts o

f ex
clu

sio
n

 a
sso

cia
ted

 to
 in

tellectu
a

l p
ro

p
erty

 rig
h

ts, a
s a

 co
n

seq
u

en
ce, sh

o
u

ld
 b

e ta
k

en
 in

to
 

a
cco

u
n

t. M
o

n
o

p
o

listic co
n

tro
l o

f relev
a

n
t b

its o
f k

n
o
w

led
g

e, p
ro

v
id

ed
 b

o
th

 ex
-an

te an
d

 ex
-p

o
st b

y
 p

aten
ts 

an
d

 b
arriers to

 en
try

 in
 th

e p
ro

d
u

cts m
ark

ets resp
ectiv

ely
, ca

n
 p

rev
en

t n
o

t o
n

ly
 its u

n
co

n
tro

lled
 lea

k
a

g
e an

d
 

h
en

ce its d
issem

in
a

tio
n

 b
u

t also
 fu

rth
er reco

m
b

in
a

tio
n

, at least fo
r a relev

an
t stretch

 o
f tim

e (A
rro

w
, 1

9
6

9
; 

D
av

id
, 1

9
9

3
). 

 In
tellectu

a
l p

ro
p

erty
 rig

h
ts a

re n
o
w

 q
u

estio
n

ed
 as it seem

s ev
id

en
t th

at to
o

 stro
n

g
 a reg

im
e o

f p
ro

tectio
n
 

m
ay

h
av

e p
o

sitiv
e effects in

 term
s o

f in
creased

 in
cen

tiv
es to

 th
e g

en
eratio

n
 o

f k
n
o

w
led

g
e, b

u
t h

a
s clea

rly
 

n
eg

a
tiv

eeffects 
in

 
term

s 
o

f 
d

ela
y

ed
 

a
n

d
 

slo
w

er 
circu

la
tio

n
 

a
n

d
 

d
istrib

u
tio

n
 

o
f 

th
e 

n
ew

 
k

n
o

w
led

g
e 

a
v

a
ila

b
le(M

azzo
len

i an
d

 N
elso

n
, 1

9
9

8
). M

u
rm

an
n

 (2
0

0
3

) p
ro

v
id

es a
 fa

scin
a

tin
g

 a
cco

u
n

t o
f th

e p
erv

erse 

effects o
f th

e p
a

ten
tin

g
 stra

teg
y

 p
u

rsu
ed

 b
y
 B

ay
er o

n
 th

e tech
n

o
lo

g
ical d

ev
elo

p
m

en
t o

f co
m

p
etito

rs. T
h

e 

d
u

ra
tio

n
 o

f ex
clu

siv
e p

ro
p

erty
 rig

h
ts a

ssig
n

ed
 b

y
 p

a
ten

ts a
n

d
 th

e co
n

d
itio

n
s fo

r th
eir ren

ew
a

l, b
eco

m
e a 

cen
tral 

issu
e 

fo
r 

th
e 

p
o

ssib
le 

n
eg

ativ
e 

d
raw

b
ack

s 
in

 
slo

w
in

g
 

th
e 

rate 
o

f 
g

en
eratio

n
 

o
f 

n
ew

 
k

n
o

w
led

g
e, 

esp
ecia

lly
 w

h
en

 g
en

era
l p

u
rp

o
se k

n
o
w

led
g

e w
ith

 a
 w

id
e sco

p
e o

f a
p

p
lica

tio
n

s is co
n

cern
ed

 (S
co

tch
m

er, 

2
0

0
4

). 
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3
0

 T
h

e b
rea

d
th

 o
f p

a
ten

ts is a
lso

 q
u

estio
n

ed
: w

h
en

 th
e b

rea
d

th
 is la

rg
e, th

e p
ro

tectio
n

 is n
o

t sp
ecific an

d
 th

e 

n
eg

ativ
e effects in

 term
s o

f fo
reclo

su
re can

 easily
 ex

ceed
 th

e ad
v

an
tag

es in
 term

s o
f in

creased
 in

cen
tiv

es. A
 

n
a

rro
w

 
d

efin
itio

n
 

o
f 

th
e 

sco
p

e 
o

f 
a

p
p

lica
tio

n
 

o
f 

in
tellectu

a
l 

p
ro

p
erty

 
rig

h
ts 

is 
th

u
s 

reco
m

m
en

d
ed

 
(S

co
tch

m
er, 2

0
0

4
).  

 T
h

e 
u

n
d

ersta
n

d
in

g
 

o
f 

th
e 

k
n

o
w

led
g

e 
tra

d
e-o

ff 
co

n
trib

u
tes 

th
e 

p
a
ra

llel 
d

ev
elo

p
m

en
t 

o
f 

a
 

sy
stem

ic 

a
p

p
ro

a
ch

 to
 th

e u
n

d
erstan

d
in

g
 o

f th
e eco

n
o

m
ics o

f tech
n

o
lo

g
ical ch

an
g

e. In
 th

is ap
p

ro
ach

 th
e ch

a
ra

cteristics 

o
f th

e reg
io

n
a

l, in
d

u
stria

l, p
ro

fessio
n

a
l a

n
d

 n
a

tio
n

a
l sy

stem
s p

lay
 a m

ajo
r ro

le in
 d

eterm
in

in
g

 th
e rate an

d
 

th
e d

irectio
n

 o
f tech

n
o

lo
g

ical ch
an

g
e. T

ech
n

o
lo

g
ica

l k
n

o
w

led
g

e is en
d

o
g

en
o

u
s to

 th
e sy

stem
 in

to
 w

h
ich

 

ea
ch

 a
g

en
t is ro

o
ted

.  
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3
1

4
. 2

. L
O

C
A

L
IZ

E
D

 T
E

C
H

N
O

L
O

G
IC

A
L

 K
N

O
W

L
E

D
G

E
 

 T
ech

n
o

lo
g

ical 
k

n
o

w
led

g
e 

is 
n
o

w
 
v

iew
ed

 
as 

th
e 

o
u

tco
m

e 
o

f 
th

e 
lo

ca
lized

 
in

tera
ctio

n
s 

o
f 

a
 
v

a
riety

 
o

f 

lea
rn

in
g

 a
n

d
 h

etero
g

en
eo

u
s a

g
en

ts, ab
le to

 learn
 an

d
 to

 estab
lish

 n
etw

o
rk

 relatio
n

s, alth
o

u
g
h

 in
 a lim

ited
 

ran
g

e 
o

f 
activ

ities, 
ro

o
ted

 
in

 
a

 
lim

ited
 
tech

n
ica

l 
a

n
d

 
p

ro
d

u
ct 

sp
a

ce 
w

h
ere 

each
 
firm

 
h

as 
accu

m
u

lated
 

co
m

p
eten

ce b
y
 m

ean
s o

f p
ro

cess o
f learn

in
g

 b
y
 d

o
in

g
 an

d
 b

y
 u

sin
g

 (A
tk

in
so

n
 an

d
 S

tig
litz, 1

9
6

9
; D

av
id

, 1
9

7
5

; 

A
n

to
n

elli, 1
9

9
9

, 2
0

0
1

) (S
ee tab

le 2
 fo

r a sy
n

th
esis o

f th
e m

ain
 arg

u
m

en
ts).   

 T
h

e retriev
a

l o
f th

e A
u

stria
n

 tra
d

itio
n

, a
s a

rticu
la

ted
 b

y
 H

a
y

ek
 (1

9
4

5
) ab

o
u

t th
e d

isp
ersio

n
 o

f k
n

o
w

led
g

e 

an
d

 
th

e 
co

m
p

lem
en

ta
rity

 
o

f 
th

e 
b

its 
o

f 
k

n
o

w
led

g
e 

p
o

ssessed
 
b

y
 
each

 
ag

en
t 

as 
a 

k
ey

 
ch

aracteristic 
o

f 

eco
n

o
m

ic sy
ste

m
s, ev

en
 in

 static co
n

d
itio

n
s w

h
ere tech

n
o

lo
g

ical ch
an

g
e is n

o
t co

n
sid

ered
, co

n
trib

u
tes th

is lin
e 

o
f an

aly
sis.  

 T
ech

n
o

lo
g

ica
l 

k
n

o
w

led
g

e 
is 

n
o
w

 v
iew

ed
 
a

s 
d

isp
ersed

 
a

n
d

 
fra

g
m

en
ted

 
in

to
 
a

 
v

a
riety

 
o

f 
sp

ecific 
a

n
d

 

id
io

sy
n

cra
tic a

p
p

lica
tio

n
s a

n
d

 co
n

tex
ts.  

 Y
et th

e v
a

riety
 o

f a
g

en
ts a

n
d

 o
f th

eir co
m

p
eten

ce is cru
cia

l fo
r g

en
era

tin
g

 n
ew

 k
n

o
w

led
g

e. T
h

is v
iew

 

co
n

tra
sts sh

a
rp

ly
 th

e cen
tra

lized
 a

n
d

 to
p

-d
o

w
n

 u
n

d
ersta

n
d

in
g

 o
f k

n
o
w

led
g

e b
u

ilt aro
u

n
d

 th
e A

rro
v

ian
 

trad
itio

n
.  

 F
irm

s a
re v

iew
ed

 a
s crea

tiv
e a

g
en

ts, w
h

o
 are n

o
t lim

ited
 to

 ad
ju

stin
g
 p

rices to
 q

u
an

tities an
d

 v
ice v

ersa. 

T
h

ey
 a

re a
lso

 a
b

le to
 lea

rn
 a

n
d

 ch
a

n
g

e th
eir tech

n
o

lo
g

y
, a

s w
ell a

s th
eir stra

teg
ies. W

h
en

 a
ctu

a
l m

a
rk

et 

co
n

d
itio

n
s d

o
 n

o
t m

a
tch

 th
e p

lan
s an

d
 irrev

ersib
ility

 an
d

 lim
ited

 k
n

o
w

led
g

e m
ak

e sh
eer tech

n
ical su

b
stitu

tio
n
 

ex
p

en
siv

e, firm
s are in

d
u

ced
 to

 in
tro

d
u

ce tech
n

o
lo

g
ical in

n
o

v
atio

n
s. T

h
e g

en
era

tio
n

 o
f n

ew
 tech

n
o

lo
g

ica
l 

k
n

o
w

led
g

e is a
ctiv

a
ted

.  
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T
h

e sea
rch

 fo
r n

ew
 k

n
o
w

led
g

e ta
k

es p
la

ce lo
ca

lly
 in

 th
e clo

se su
rro

u
n

d
in

g
s o

f th
e ex

istin
g

 a
ctiv

ities 
b

o
u

n
d

ed
 b

y
 relev

a
n

t sw
itch

in
g

 co
sts: th

e ta
cit k

n
o
w

led
g

e accu
m

u
lated

 b
y
 m

ean
s o

f learn
in

g
 p

ro
cess is 

ev
en

tu
a

lly
 v

a
lo

rized
 a

n
d

 a
rticu

la
ted

 b
o

th
 in

tern
a

lly
 a

n
d

 ex
tern

a
lly

 b
y

 m
ea

n
s o

f n
etw

o
rk

 rela
tio

n
s. M

o
re 

g
en

erally
 th

e g
en

eratio
n

 o
f n

ew
 tech

n
o

lo
g

ical k
n
o

w
led

g
e is th

e resu
lt o

f fo
u

r sp
ecific a

ctiv
ities: a) lea

rn
in

g
, 

b
) so

cia
liza

tio
n

, c) reco
m

b
in

a
tio

n
 a

n
d

 d
) resea

rch
 a

n
d

 d
ev

elo
p

m
en

t, w
h

ere b
o

th
 g

en
eral th

e p
ro

cess an
d
 

ea
ch

 a
ctiv

ity
 is lo

ca
lized

 b
y

 th
e effects o

f b
o

u
n

d
ed

 ra
tio

n
a

lity
 a

n
d

 p
ro

x
im

ity
.    

 T
h

ese a
ctiv

ities a
re co

m
p

lem
en

ta
ry

 a
n

d
 n

o
n

e ca
n

 b
e d

isp
o

sed
 o

f. A
 lim

ited
 su

b
stitu

tio
n

 can
 tak

e p
lace 

am
o

n
g

 th
em

. In
 th

e lo
ca

lized
 tech

n
o

lo
g

ica
l k

n
o
w

led
g

e a
p

p
ro

a
ch

, firm
s g

en
erate n

ew
 k

n
o

w
led

g
e rely

in
g

 o
n

 

b
o

th
 ex

tern
a

l a
n

d
 in

tern
a

l k
n

o
w

led
g

e a
s co

m
p

lem
en

ta
ry

 in
p

u
ts. E

ssen
tial in

p
u

ts o
f tacit, co

d
ified

, in
tern

al 

an
d

 
ex

tern
al 

k
n

o
w

led
g

e 
a

ll 
en

ter 
in

to
 
a

 
m

u
ltip

lica
tiv

e 
rela

tio
n

sh
ip

 
w

ith
in

 
th

e 
k

n
o

w
led

g
e 

p
ro

d
u

ctio
n

 

fu
n

ctio
n

. E
x

tern
al k

n
o

w
led

g
e is strictly

 n
ecessary

 to
 g

en
erate n

ew
 k

n
o

w
led

g
e b

o
th

 w
h

en
 it co

n
cern

s th
e sam

e 

m
o

d
u

le o
f k

n
o

w
led

g
e an

d
 w

h
en

 it b
elo

n
g

s to
 o

th
er k

n
o

w
led

g
e m

o
d

u
les: in

tra
-tech

n
o

lo
g

ica
l a

n
d

 in
ter-

tech
n

o
lo

g
ica

l flo
w

s o
f k

n
o

w
led

g
e a

re b
o

th
 n

ecessa
ry

, in
 v

ary
in

g
 lev

els acco
rd

in
g

 to
 th

e ch
aracter o

f th
e 

k
n

o
w

led
g

e 
b

ein
g
 

g
en

erated
 

w
h

eth
er 

m
ain

ly
 

an
aly

tical 
o

r 
sy

n
th

etic 
(L

aestad
iu

s, 
1

9
9

8
). 

In
 

so
m

e 
cases, 

su
b

stitu
tio

n
 b

etw
een

 th
e fo

u
r d

ifferen
t k

n
o

w
led

g
e in

p
u
ts is p

o
ssib

le, b
u

t o
n

ly
 ab

o
v

e m
in

im
u

m
 th

resh
o

ld
s2

. 

 L
ea

rn
in

g
 a

g
en

ts a
re sca

ttered
 in

 sp
a

ce a
n

d
 ea

ch
 p

o
ssesses a

 b
it o

f k
n

o
w

led
g

e. In
 tu

rn
 h

ig
h

 lev
els o

f 

p
o

ten
tia

l co
m

p
lem

en
ta

rity
 ch

a
ra

cterize su
ch

 b
its o

f k
n

o
w

led
g

e. T
h

e lo
ca

lized
 co

n
tex

t o
f lea

rn
in

g
 a

n
d

 

a
ctio

n
 a

ffect th
e ch

a
n

ces o
f g

en
era

tin
g

 n
ew

 tech
n

o
lo

g
ica

l k
n

o
w

led
g

e b
eca

u
se o

f th
e k

ey
 ro

le o
f ex

tern
a

l 
k

n
o

w
led

g
e a

s a
n

 in
 d

isp
o

sa
b

le in
p

u
t. F

o
r th

e sam
e to

k
en

 th
e sim

ilarity
 an

d
 alig

n
m

en
t o

f in
d

iv
id

u
al learn

in
g
 

p
ro

cesses p
lay

 an
 im

p
o

rtan
t ro

le in
 th

e co
llectiv

e u
n
d

ertak
in

g
 th

at lead
s to

 th
e g

en
eratio

n
 o

f n
ew

 k
n

o
w

led
g

e: 

d
y

n
a

m
ic co

o
rd

in
a

tio
n

 b
eco

m
es a

 cen
tra

l issu
e (R

ich
ard

so
n

, 1
9

7
2

).  
 2
 T

h
is ap

p
ro

ach
 d

iffers fro
m

 th
at o

f N
o
n
ak

a an
d
 T

ak
eu

ch
i (1

9
9
5
) also

 sh
ared

 b
y
 C

o
w

an
, F

o
ra

y
 an

d
 D

av
id

 (2
0
0
0
) acco

rd
in

g
 to

 w
h
ich

 ta
cit 

k
n

o
w

led
g
e ev

en
tu

a
lly

 co
v
erts fu

lly
 in

to
 co

d
ified

 k
n

o
w

led
g
e. O

n
 th

e o
p
p
o
site it is arg

u
ed

 h
ere th

at tacit k
n
o
w

led
g
e rem

ain
s an

 essen
tial an

d
 n

o
n
-

d
isp

o
sab

le in
p
u
t w

h
ich

 can
 b

e n
ev

er fu
lly

 co
d
ified

.  
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 B
eca

u
se 

o
f 

b
o

u
n

d
ed

 
ra

tio
n

a
lity

 
a

n
d

 
sw

itch
in

g
 

co
sts, 

p
ro

x
im

ity
 

m
a

tters 
in

 
m

a
n

y
 

d
ifferen

t 
w

a
y

s. 
P

ro
x

im
ity

 m
a

tters in
 reg

io
n

a
l sp

a
ce, a

s w
ell a

s in
 tech

n
ica

l, p
ro

fessio
n

a
l a

n
d

 in
d

u
stria

l sp
a

ce. P
ro

x
im

ity
 

o
f firm

s to
 larg

e research
 lab

o
rato

ries, an
d

 acad
em

ic cen
ters, is n

o
w

 reg
ard

ed
 as a v

ital co
n

d
itio

n
 fo

r th
e 

su
ccessfu

l 
in

tro
d

u
ctio

n
 

o
f 

n
ew

 
tech

n
o

lo
g

ies. 
P

ro
x

im
ity

 
in

 
p

ro
d

u
ct 

sp
ace 

m
atters 

as 
th

e 
p

rim
e 

so
u

rce 
o

f 

in
fo

rm
atio

n
 ab

o
u

t th
e tastes o

f cu
sto

m
ers an

d
 th

eir p
o

ten
tial in

terests. P
ro

x
im

ity
 m

a
tters in

 th
e p

ro
d

u
ct 

sp
a

ce as a facto
r, w

h
ich

 m
ak

es th
e acq

u
isitio

n
 o

f in
fo

rm
atio

n
 an

d
 ev

en
tu

ally
 k

n
o

w
led

g
e easier w

ith
 resp

ect n
o

t 

o
n

ly
 to

 th
e h

ab
its an

d
 p

referen
ces o

f cu
sto

m
ers b

u
t also

 to
 th

e cap
ab

ilities o
f co

m
p

etito
rs an

d
 th

eir strateg
ic 

attitu
d

e. T
h

e in
tro

d
u

ctio
n

 o
f p

ro
d

u
ct in

n
o

v
a

tio
n

s in
 m

a
rk

et n
ich

es th
a

t a
re fa

r a
w

a
y

 fro
m

 th
e so

u
rce o

f 

th
e ex

p
erien

ce o
f ea

ch
 firm

 is p
u

t a
t risk

 b
y

 th
e la

ck
 o

f sp
ecific co

m
p

eten
ce a

n
d

 relev
a

n
t, a

d
d

itio
n

a
l co

sts 
sh

o
u

ld
 b

e reco
g

n
ized

 (B
o

sch
m

a, 2
0

0
5

).  

 V
a

riety
 is th

e seco
n

d
 k

ey
 fa

cto
r in

 en
h

a
n

cin
g

 th
e ch

a
n

ces o
f g

en
era

tio
n

 o
f n

ew
 k

n
o

w
led

g
e. T

o
o

 m
u

ch
 

co
g

n
itiv

e p
ro

x
im

ity
 a

m
o

n
g

 lea
rn

in
g

 a
g

en
ts ca

n
 a

ffect th
e ca

p
a

b
ility

 o
f th

e sy
stem

 to
 en

g
en

d
er su

ccessfu
l 

in
n

o
v

a
tio

n
. V

a
riety

 o
f co

m
p

lem
en

ta
ry

 co
m

p
eten

ce is k
ey

 in
 assessin

g
 th

e in
n

o
v

atio
n
 cap

ab
ilities b

o
th

 at th
e 

firm
 an

d
 th

e sy
stem

 lev
el (N

o
o

teb
o

o
m

, 2
0

0
0

).  

 T
h

e k
ey

 d
istin

ctio
n

 b
etw

een
 recep

tiv
ity

 a
n

d
 a

b
so

rp
tiv

e ca
p

a
b

ilities as d
istin

ct fro
m

 th
e stren

g
th

 a
n

d
 

in
ten

sity
 o

f th
e m

essa
g

e p
lay

s a k
ey

 ro
le in

 th
is co

n
tex

t. T
h

e to
p

o
lo

g
ica

l stru
ctu

re o
f eco

n
o

m
ic sy

stem
s 

fro
m

 
th

e 
v

iew
p

o
in

t 
o

f 
th

e 
k

n
o

w
led

g
e 

co
m

m
u

n
ica

tio
n

 
flo

w
s 

a
n

d
 
in

tera
ctio

n
 
n

etw
o

rk
s 

receiv
es 

m
u

ch
 

a
tten

tio
n

: th
e stru

ctu
re o

f th
e co

m
m

u
n

icatio
n

 ch
an

n
els is an

aly
zed

 an
d

 th
e o

rg
a

n
iza

tio
n

 o
f co

m
m

u
n

ica
tio

n
 

flo
w

s w
ith

in
 th

e n
etw

o
rk

s o
f relatio

n
s ap

p
reciated

 (C
o

h
en

 an
d

 L
ev

in
th

al, 1
9

9
0

).  

 T
h

e 
ro

le 
o

f 
co

m
m

u
n

ica
tio

n
 

a
n

d
 

tra
n

sm
issio

n
 

o
f 

k
n

o
w

led
g

e 
is 

m
o

re 
a

n
d

 
m

o
re 

a
p

p
recia

ted
. 

C
o

m
m

u
n

icatio
n

 th
eo

ry
 is ap

p
lied

 su
ccessfu

lly
 to

 th
e an

aly
sis o

f k
n

o
w

led
g

e co
m

m
u

n
icatio

n
 p

ro
cesses. T

h
e 

d
en

sity
 o

f co
m

m
u

n
ica

tio
n

 ch
a

n
n

els a
n

d
 th

eir d
u

ra
tio

n
 a

re co
n

sid
ered

 a
s relev

a
n

t stru
ctu

ra
l elem

en
ts o

f 
a

n
 eco

n
o

m
ic sy

stem
. 
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T
h

e ro
le o

f b
u

sin
ess in

teractio
n

s is n
o

w
 ap

p
reciated

 fro
m

 th
e v

iew
p

o
in

t o
f th

eir co
m

m
u

n
icatio

n
 ro

le. 

 P
rices, o

f co
u

rse, a
re n

o
 lo

n
g

er v
iew

ed
 a

s th
e sin

g
le v

ecto
rs o

f a
ll relev

a
n

t in
fo

rm
a

tio
n

 fo
r eco

n
o

m
ic 

d
ecisio

n
 m

a
k

in
g

. N
ex

t to
 p

rices in
 fact, v

ital in
fo

rm
atio

n
 is tran

sferred
 an

d
 co

n
trib

u
tes th

e g
en

eratio
n

 o
f 

k
n

o
w

led
g

e 
b

y
 
each

 
eco

n
o

m
ic 

ag
en

t. 
T

h
e 

co
m

m
u

n
ica

tio
n

 
o

f 
b

its 
o

f 
k

n
o

w
led

g
e 

in
 
o
th

er 
w

o
rd

s 
is 

n
o
t 

co
n

sid
ered

 a
s o

b
v

io
u

s a
n

d
 sp

o
n

ta
n

eo
u

s, b
u

t o
n

 th
e o

p
p

o
site, it is v

iew
ed

 as th
e resu

lt o
f in

ten
tio

n
a

l effo
rts 

b
o

th
 in

 term
s o

f co
n

n
ectiv

ity
 a

n
d

 recep
tiv

ity
. S

y
stem

s d
iffer w

ith
 resp

ect to
 th

e sp
eed

 a
n

d
 ca

p
illa

rity
 o

f 
th

e flo
w

s o
f k

n
o

w
led

g
e co

m
m

u
n

ica
tio

n
. In

 tu
rn

 th
e rate o

f g
en

eratio
n

 o
f n

ew
 k

n
o

w
led

g
e an

d
 in

tro
d

u
ctio

n
 o

f 

n
ew

 tech
n

o
lo

g
ies is clearly

 in
flu

en
ced

 b
y
 th

e p
erm

eab
ility

 o
f th

e sy
ste

m
. P

erco
la

tio
n

 a
n

a
ly

sis b
o

rro
w

ed
 fro

m
 

p
h

y
sics an

d
 co

m
m

u
n

icatio
n

 th
eo

ry
 is in

tro
d

u
ced

 in
 th

e eco
n

o
m

ics o
f k

n
o

w
led

g
e so

 as to
 p

ro
v

id
e to

o
ls to

 

ap
p

reciate th
e d

istin
ctiv

e ro
le o

f recep
tiv

ity
 an

d
 co

n
n

ectiv
ity

 in
 k

n
o

w
led

g
e co

m
m

u
n

icatio
n

 p
ro

cesses.  

 A
cco

rd
in

g
 to

 th
e a

cq
u

isitio
n

s o
f th

e lo
ca

lized
 a

p
p

ro
a

ch
, th

e firm
 ca

n
n

o
t b

e seen
 a

s th
e sin

g
le a

cto
r in

 th
e 

p
ro

cess o
f g

en
era

tio
n

 o
f n

ew
 k

n
o
w

led
g

e. T
h

e assu
m

p
tio

n
s ab

o
u

t th
e co

m
p

lem
en

tarity
 b

etw
een

 in
tern

al an
d

 

ex
tern

al k
n

o
w

led
g
e p

lay
 a k

ey
 ro

le in
 th

is co
n

tex
t. T

h
e v

a
riety

 o
f firm

s a
n

d
 lea

rn
in

g
 in

stitu
tio

n
s is m

o
st 

im
p

o
rta

n
t in

 th
e g

en
era

tio
n

 a
n

d
 circu

la
tio

n
 o

f k
n

o
w

led
g

e w
h

en
 th

e la
tter is v

iew
ed

 a
s a

 co
llectiv

e g
o

o
d

, 

w
ith

 v
a

ry
in

g
 d

eg
rees o

f a
p

p
ro

p
ria

b
ility

, d
isp

ersed
 a

n
d

 fra
g

m
en

ted
 in

 th
e eco

n
o

m
ic sy

stem
, th

e resu
lt o

f 

b
o

th
 to

p
 d

o
w

n
 an

d
 b

o
tto

m
 u

p
 p

ro
cesses, w

h
ere lea

rn
in

g
 b

y
 d

o
in

g
, lea

rn
in

g
 b

y
 u

sin
g

 a
n

d
 lea

rn
in

g
 b

y
 

in
tera

ctin
g

 
w

ith
 
su

p
p

liers, 
cu

sto
m

ers 
a

n
d

 
riv

a
ls 

p
la

y
 
a

n
 
essen

tia
l 

ro
le, 

to
g

eth
er 

w
ith

 
resea

rch
 
a

n
d

 
d

ev
elo

p
m

en
t a

ctiv
ities (A

n
to

n
elli, 1

9
9

9
). 
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K
n

o
w

led
g

e is n
o
w

, m
o

re a
n

d
 m

o
re, v

iew
ed

 a
s a

 co
llectiv

e p
ro

cess a
ctiv

ity
 m

a
d

e p
o

ssib
le b

y
 th

e co
n

tin
u

a
l 

effo
rts

 o
f accu

m
u

latio
n

 o
f th

e h
ig

h
ly

 d
ifferen

tiated
 co

m
p

eten
ce an

d
 tech

n
o

lo
g

ical k
n

o
w

led
g

e, b
a

sed
 u

p
o

n
 

lo
ca

lized
 lea

rn
in

g
 p

ro
cesses an

d
 th

e ev
en

tu
al in

tro
d

u
ctio

n
 o

f in
n

o
v

atio
n

s, o
f a

 m
y

ria
d

 o
f h

etero
g

en
eo

u
s a

n
d

 

in
tera

ctin
g

 
a

g
en

ts 
ro

o
ted

 
in

 
a
 

w
ell 

d
efin

ed
 

set 
o

f 
scien

tific, 
tech

n
ica

l, 
g

eo
g

ra
p

h
ic, 

eco
n

o
m

ic 
a

n
d

 
co

m
m

ercia
l circu

m
sta

n
ces. T

h
e cap

ab
ility

 to
 g

en
erate k

n
o

w
led

g
e is em

b
ed

d
ed

 in
 a n

etw
o

rk
 o

f q
u

alified
 

relatio
n

s, lim
ited

 b
y
 relev

a
n

t sw
itch

in
g

 co
sts, b

o
u

n
d

ed
 ra

tio
n

a
lity

 a
n

d
 lim

ited
 in

fo
rm

a
tio

n
.  

 T
h

e n
o

tio
n

 o
f co

llectiv
e p

ro
cess d

iffers sh
a

rp
ly

 b
o

th
 w

ith
 resp

ect to
 th

e A
rro

v
ia

n
 tra

d
itio

n
 o

f k
n

o
w

led
g

e 
a

s a
 p

u
b

lic g
o

o
d

 an
d

 th
e ap

p
ro

ach
 to

 k
n

o
w

led
g

e as a q
u

asi-p
riv

ate g
o

o
d

. C
o

llectiv
e p

ro
cesses in

 fa
ct a

re 

ch
a

ra
cterized

 n
o

t o
n

ly
 b

y
 p

a
rtia

l a
p

p
ro

p
ria

b
ility

 a
n

d
 sh

a
red

 p
ro

p
erty

 rig
h

ts b
u

t a
lso

 b
y

 th
e ro

le o
f th

e 

in
ten

tio
n

a
l effo

rt, p
a

rticip
a

tio
n

 a
n

d
 co

n
trib

u
tio

n
 o

f ea
ch

 a
g

en
t.  

 C
o

llectiv
e k

n
o

w
led

g
e is m

o
re th

a
n

 a
 clu

b
 g

o
o

d
 fo

r tw
o

 im
p

o
rtan

t reaso
n

s: first k
n

o
w

led
g

e is a
n

 a
ctiv

ity
, 

ra
th

er th
a

n
 a

 g
o

o
d

, fo
r th

e co
n

tin
u

al effo
rts o

f acq
u

isitio
n

 an
d

 im
p

le
m

en
tatio

n
 it req

u
ires an

d
 seco

n
d

 b
ecau

se 

o
f th

e in
creasin

g
 retu

rn
s w

h
ich

 can
 tak

e p
lace w

h
en

 an
d

 if th
e d

y
n

a
m

ic co
o

rd
in

a
tio

n
 o

f sto
ch

astic p
ro

cesses 

m
ak

e it p
o

ssib
le to

 ta
k

e a
d

v
a

n
ta

g
e o

f p
o

ten
tia

l k
n

o
w

led
g

e co
m

p
lem

en
ta

rities (B
u

ch
an

an
, 1

9
6

5
; A

llen
, 

1
9

8
3

).  

 C
o

llectiv
e k

n
o

w
led

g
e in

 o
th

er w
o

rd
s is a

 sh
a

red
 a

ctiv
ity

 th
a

t ca
n

 b
e im

p
lem

en
ted

 o
n

ly
 b

y
 in

tera
ctiv

e 
a

g
en

ts th
a

t b
elo

n
g

 to
 a

 co
m

m
u

n
ity

 o
f p

ra
ctice a

n
d

 u
n

d
ersta

n
d

in
g

. C
o

llectiv
e k

n
o

w
led

g
e p

ay
s atten

tio
n

 to
 

th
e co

n
seq

u
en

ces o
f k

n
o

w
led

g
e in

d
iv

isib
ility

 an
d

 th
e ro

le o
f th

e co
m

p
lem

en
tarity

 a
m

o
n

g
 th

e lo
calized

 b
its o

f 

k
n

o
w

led
g

e p
o

ssessed
 b

y
 each

 ag
en

t th
at ch

aracterize b
o

th
 th

e g
en

eratio
n

 an
d

 th
e d

issem
in

atio
n

 o
f k

n
o

w
led

g
e 

in
 th

e sy
ste

m
 an

d
 v

alu
e th

e co
n

trib
u

tio
n

 o
f ex

tern
al k

n
o
w

led
g

e in
to

 th
e p

ro
d

u
ctio

n
 o

f n
ew

 k
n

o
w

led
g

e. 
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T
h

e n
etw

o
rk

 stru
ctu

re o
f k

n
o

w
led

g
e co

m
m

u
n

ica
tio

n
 n

etw
o

rk
s a

ffects d
eep

ly
 th

e flo
w

s o
f k

n
o
w

led
g

e 
co

m
m

u
n

icatio
n

 an
d

 h
en

ce th
e actu

al av
ailab

ility
 o

f ex
tern

al k
n

o
w

led
g

e.  

 T
h

ere is a
n

 a
rra

y
 o

f p
o

ssib
le n

etw
o

rk
 a

rch
itectu

res. In
 g

eo
d

esic n
etw

o
rk

s, i.e. n
etw

o
rk

s w
h

ere ea
ch

 

a
g

en
t h

a
s a

 d
irect lin

k
 to

 ea
ch

 o
th

er a
g

en
t, co

m
m

u
n

ica
tio

n
 co

sts a
re v

ery
 h

ig
h

: th
e d

issem
in

atio
n

 o
f n

ew
 

k
n

o
w

led
g

e is h
am

p
ered

 b
y
 relev

an
t co

m
m

u
n

icatio
n

 co
sts an

d
 b

y
 th

e d
ecay

 o
f k

n
o

w
led

g
e sp

illo
v

ers asso
ciated

 

w
ith

 d
istan

ce an
d

 h
etero

g
en

eity
 a

m
o

n
g

 ag
en

ts.  

 W
ith

in
 cen

tered
 n

etw
o

rk
s b

a
sed

 u
p

o
n

 m
a

n
y

 in
terco

n
n

ected
 a

n
d

 h
en

ce co
m

p
etitiv

e h
u

b
s, k

n
o

w
led

g
e is 

d
issem

in
a

ted
 fa

r b
etter th

a
n

 in
 fra

g
m

en
ted

 n
etw

o
rk

s, w
h

ere o
n

ly
 a

 few
 lin

k
s co

n
n

ect sca
ttered

 clu
sters 

o
r in

 n
etw

o
rk

s b
a

sed
 u

p
o

n
 m

o
n

o
p

o
listic h

u
b

s a
b

le to
 ex

ert a
 co

n
tro

l u
p

o
n

 k
n

o
w

led
g

e flo
w

s a
n

d
 to

 

ex
tra

ct ren
ts o

u
t o

f it.  

 In
 th

is co
n

tex
t it is clear th

at th
e issu

e o
f d

y
n

a
m

ic co
o

rd
in

a
tio

n
 o

f th
e in

terd
ep

en
d

en
t a

ctiv
ities o

f th
e 

m
y

riad
 o

f co
m

p
lem

en
tary

 learn
in

g
 ag

en
ts in

v
o

lv
ed

 an
d
 th

e related
 d

esig
n

 o
f n

etw
o

rk
 a

rch
itectu

re th
at sh

ap
e 

th
e flo

w
s o

f co
m

m
u

n
icatio

n
s an

d
 th

e in
teractio

n
 m

o
d

es, in
clu

d
in

g
 tran

sactio
n

s in
 th

e m
ark

et p
lace, b

eco
m

e 

m
o

st relev
a

n
t (R

ich
ard

so
n

, 1
9

7
2

).  

 W
ith

in
 
k

n
o

w
led

g
e 

n
etw

o
rk

s 
lo

calized
 
tech

n
o

lo
g

ical k
n

o
w

led
g

e 
can

 
b

e 
u

n
d

ersto
o

d
 
as 

a co
llectiv

e 
activ

ity
 

ch
aracterized

 
b

y
 

th
e 

co
m

p
le

m
en

tarity
 

b
etw

een
 

h
etero

g
en

eo
u

s 
an

d
 

y
et 

co
m

p
le

m
en

tary
 

item
s. 

S
u

ch
 

co
m

p
lem

en
ta

rity
 ta

k
es p

la
ce esp

ecia
lly

 b
etw

een
 ex

tern
a

l a
n

d
 in

tern
a

l k
n

o
w

led
g

e an
d

 th
e sto

ck
 o

f ex
istin

g
 

k
n

o
w

led
g

e a
n

d
 th

e flo
w

s o
f n

ew
 k

n
o
w

led
g

e. T
h

e im
p

licatio
n

s o
f th

e in
d

iv
isib

ility
 are reco

n
sid

ered
. 

  

R
iccard

o
 C

ap
p
ellin

, C
o
rso

 d
i E

co
n
o
m

ia d
ella R

icerca e d
ella C

o
n
o
scen

za, U
n
iv

ersità d
i R

o
m

a "T
o
r V

erg
ata"

 

 
3
7

 

 

L
O

C
A

L
IZ

E
D

 K
N

O
W

L
E

D
G

E
 A

S
 A

 C
O

L
L

E
C

T
IV

E
 A

C
T

IV
IT

Y
 

(T
A

B
L

E
 3

)
 

F
O

R
M

S
 A

N
D

 C
H

A
R

A
C

T
E

R
IS

T
IC

S
 

• 
A

R
T

IC
U

L
A

B
L

E
 

• 
D

IS
P

E
R

S
E

D
 &

 F
R

A
G

M
E

N
T

E
D

 

• 
M

O
D

U
L

A
R

 C
O

M
P

L
E

M
E

N
T

A
R

IT
Y

 

• 
C

U
M

U
L

A
B

IL
IT

Y
 

• 
C

O
M

P
L

E
X

IT
Y

 

• 
F

U
N

G
IB

IL
IT

Y
 

• 
K

N
O

W
L

E
D

G
E

 P
A

T
H

 

• 
D

E
P

E
D

E
N

C
E

 

P
R

O
C

E
S

S
E

S
 

• 
IN

T
E

R
A

C
T

IO
N

 B
E

T
W

E
E

N
 IN

D
U

C
T

IO
N

 A
N

D
 

D
E

D
U

C
T

IO
N

 

• 
C

O
M

P
L

E
M

E
N

T
A

R
IT

Y
 O

F
 E

X
T

E
R

N
A

L
 

IN
T

R
A

T
E

C
H

N
O

L
O

G
IC

A
L

 A
N

D
 

IN
T

E
R

T
E

C
H

N
O

L
O

G
IC

A
L

, IN
T

E
R

N
A

L
, T

A
C

IT
, 

C
O

D
IF

IE
D

 K
N

O
W

L
E

D
G

E
 

• 
R

E
S

E
A

R
C

H
 

• 
L

E
A

R
N

IN
G

 

• 
E

X
P

L
O

R
A

T
IO

N
 

• 
C

O
M

M
U

N
IC

A
T

IO
N

 

• 
A

B
S

O
R

P
T

IO
N

 

• 
R

E
C

O
M

B
IN

A
T

IO
N

 

• 
S

O
C

IA
L

IZ
A

T
IO

N
 



R
iccard

o
 C

ap
p
ellin

, C
o
rso

 d
i E

co
n
o
m

ia d
ella R

icerca e d
ella C

o
n
o
scen

za, U
n
iv

ersità d
i R

o
m

a "T
o
r V

erg
ata"

 

 
3
8

 C
O

R
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O
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A
T
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O
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E
R

N
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N
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N
O

W
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E
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G
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 C
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O
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T
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R
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P
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H
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K
E
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E
N

T
U
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 C
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P
IT

A
L
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T

S
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S
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N
O

W
L

E
D

G
E

 

P
R

O
V
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E

R
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• 
M

U
L

T
IP

L
E
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X

P
L

O
IT

A
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L
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 C
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 A
 n

u
m

b
er o

f k
ey

 q
u

estio
n

s is to
 b

e ad
d

ressed
 in

 th
is co

n
tex

t: w
h

eth
er eco

n
o

m
ic sy

stem
s a

re a
b

le to
 g

en
era

te 

a
n

d
 

im
p

lem
en

t 
th

e 
p

erfect 
n

etw
o

rk
 

a
rch

itectu
re; 

w
h

eth
er 

sp
o

n
ta

n
eo

u
s 

m
u

ltita
sk

 
in

tera
ctio

n
 

o
f 

h
etero

g
en

eo
u

s a
g

en
ts activ

e in
 a v

ariety
 o

f m
ark

ets an
d

 em
b

ed
d

ed
 in

 a v
ariety

 o
f co

n
tex

ts ca
n

 a
ctu

a
lly

 lea
d

 

to
 th

e ‘p
erfect’ d

esig
n

.  

 T
h

e 
d

ifferen
ce 

in
 
th

e 
tim

e 
sca

le 
o

f 
th

e 
flo

w
s 

o
f 

k
n

o
w

led
g

e 
am

o
n

g
 
th

e 
ag

en
ts 

w
ith

in
 
th

e 
n

etw
o

rk
s 

o
f 

co
m

m
u

n
icatio

n
 ch

an
n

els ex
istin

g
 at each

 p
o

in
t in

 tim
e an

d
 th

eir d
u

ra
tio

n
 a

n
d

 th
e tim

e req
u

ired
 fo

r th
eir 

im
p

lem
en

ta
tio

n
 a

n
d

 in
crem

en
ta

l co
n

stru
ctio

n
 b

eco
m

es a relev
an

t facto
r in

 assessin
g

 th
e em

erg
en

ce o
f 

a
p

p
ro

p
ria

te n
etw

o
rk

 stru
ctu

res.  
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4
0

 4
.3

. K
N

O
W

L
E

D
G

E
 A

S
 A

 P
A

T
H

 D
E

P
E

N
D

E
N

T
 E

M
E

R
G

E
N

T
 P

R
O

P
E

R
T

Y
: A

N
 A

G
E

N
D

A
 F

O
R

 A
 

P
O

L
IC

Y
 T

O
W

A
R

D
S

 D
Y

N
A

M
IC

 C
O

O
R

D
IN

A
T

IO
N

 

 P
a

th
 d

ep
en

d
en

t co
m

p
lex

 sy
stem

 d
y

n
a

m
ics p

ro
v

id
es a m

ajo
r o

p
p

o
rtu

n
ity

 to
 articu

late th
e in

d
eterm

in
acies o

f 

th
e in

terp
lay

 am
o

n
g

 su
p

p
ly

 an
d

 d
em

an
d

 ex
tern

alities in
to

 w
h

ich
 trad

itio
n

al eco
n

o
m

ics o
f k

n
o
w

led
g

e stu
m

b
les.  

 In
 th

e lo
ca

lized
 a

p
p

ro
a

ch
 d

ev
elo

p
ed

 so
 far, fo

u
r ch

a
ra

cteristics o
f k

n
o

w
led

g
e m

a
tter:  

 A
) a

t ea
ch

 p
o

in
t in

 tim
e k

n
o

w
led

g
e is d

isp
ersed

 a
n

d
 fra

g
m

en
ted

, sca
ttered

 a
m

o
n

g
 a

 m
y

ria
d

 o
f lea

rn
in

g
 

a
g

en
ts;  

 B
) n

o
 ag

en
t can

 p
o

ssess an
d

 co
n

tro
l all th

e k
n

o
w

led
g

e av
ailab

le at each
 p

o
in

t in
 tim

e; th
e co

m
p

lem
en

ta
rity

 

a
m

o
n

g
 m

o
d

u
les o

f k
n

o
w

led
g

e p
o

ssessed
 b

y
 ea

ch
 a

g
en

t is relev
a

n
t: its v

alo
rizatio

n
 p

ro
v

id
es th

e o
p

p
o

rtu
n

ity
 

to
 g

en
erate n

ew
 rad

ical ad
v

an
ces;  

 C
) p

ro
x

im
ity

 a
m

o
n

g
 a

g
en

ts is relev
a

n
t fo

r th
e co

m
p

lem
en

tarity
 a

m
o

n
g

 ex
tern

al an
d

 in
tern

al k
n

o
w

led
g

e, as 

w
ell as am

o
n

g
 th

e learn
in

g
 effo

rts o
f each

 ag
en

t an
d

 th
e m

o
d

u
les o

f k
n
o

w
led

g
e p

o
ssessed

 b
y
 each

 ag
en

t, to
 b

e 

im
p

lem
en

ted
;  

 D
) fin

ally
, an

d
 m

o
st im

p
o

rtan
t, a

g
en

ts ca
n

 lea
rn

 a
n

d
 m

a
k

e in
ten

tio
n

a
l effo

rts to
 g

en
era

te n
ew

 k
n

o
w

led
g

e 

in
clu

d
in

g
 

in
ten

tio
n

a
l 

stra
teg

ies, 
b

a
sed

 
u

p
o

n
 

p
ro

ced
u

ra
l 

ra
tio

n
a

lity
, 

to
 

m
o

d
ify

 
lo

ca
lly

, 
b

eca
u

se 
o

f 

sw
itch

in
g

 co
sts, th

eir p
o

sitio
n

 w
ith

in
 th

e k
n

o
w

led
g

e n
etw

o
rk

s. S
u

ch
 effo

rts tak
e p

lace w
h

en
 th

e d
y
n

am
ics 

o
f lo

calized
 tech

n
o
lo

g
ical ch

an
g

e ex
erts its effects an

d
 ag

en
ts n

eed
 to

 ch
an

g
e th

eir cu
rren

t tech
n

iq
u

es. 
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4
1

In
 th

is co
n

tex
t, th

e co
n

d
itio

n
s, w

h
ich

 ch
a

ra
cterize th

e a
ccess to

 ex
tern

a
l k

n
o

w
led

g
e, p

lay
 a k

ey
 ro

le in
 

ex
p

lain
in

g
 th

e in
n
o

v
atio

n
 cap

ab
ility

 o
f ag

en
ts w

ith
in

 a sy
stem

.  

 A
t each

 p
o

in
t in

 tim
e th

e to
p

o
lo

g
y

 o
f a

g
en

ts in
 th

e sp
a

ce o
f k

n
o
w

led
g

e, h
en

ce th
eir rela

tiv
e d

ista
n

ce a
n

d
 

th
e stru

ctu
re o

f th
eir rela

tio
n

s a
n

d
 in

tera
ctio

n
s a

re k
ey

 fea
tu

res o
f th

e sy
stem

. A
ccessib

ility
 o

f ex
tern

al 

k
n

o
w

led
g

e an
d

 h
en

ce th
e sco

p
e to

 im
p

lem
en

t th
e p

o
ten

tial co
m

p
lem

en
tarities o

f th
e k

n
o

w
led

g
e p

o
ssessed

 b
y
 

each
 ag

en
t a

re in
flu

en
ced

 b
y

 th
e ch

a
n

n
els a

n
d

 flo
w

s o
f co

m
m

u
n

ica
tio

n
 in

 p
la

ce a
t ea

ch
 p

o
in

t in
 tim

e. S
o

 

far th
e ty

p
ical fram

e fo
r co

m
p

lex
 sy

stem
 d

y
n

am
ics is set.  

 O
cca

sio
n

a
l stim

u
la

tio
n

s -su
ch

 as th
e m

ism
atch

 b
etw

een
 p

lan
s an

d
 actu

al m
ark

et co
n

d
itio

n
s an

d
 th

e in
cen

tiv
e 

to
 in

tro
d

u
ce lo

calized
 tech

n
o

lo
g

ical ch
an

g
e- p

u
sh

 a
g

en
ts to

 g
en

era
te n

ew
 k

n
o

w
led

g
e. In

 so
 d

o
in

g
 th

e lin
k

s 

in
 p

la
ce p

ro
v

id
e a

ccess to
 ex

tern
a

l k
n

o
w

led
g

e. A
cco

rd
in

g
 to

 a
n

 a
rra

y
 o

f p
a

ra
m

eters, su
ch

 as a) th
e 

ex
istin

g
 to

p
o

lo
g

y
, b

) th
e d

ista
n

ce am
o

n
g

 learn
in

g
 ag

en
ts, c) th

e sto
ck

 o
f co

m
m

u
n

ica
tio

n
 ch

a
n

n
els in

 p
la

ce, 

d
) th

eir co
n

n
ectiv

ity
, e) th

e recep
tiv

ity
 o

f co
-lo

calized
 ag

en
ts an

d
 h

en
ce f) th

e co
m

p
lem

en
ta

rities o
f th

eir 

in
tern

al m
o

d
u

les o
f k

n
o

w
led

g
e an

d
 th

e stru
ctu

re o
f sto

ch
astic effects o

f su
ch

 relatio
n

s, so
m

e a
g

en
ts in

 so
m

e 

reg
io

n
s a

re m
o

re su
ccessfu

l th
a

n
 o

th
ers. E

v
en

tu
ally

 th
e p

ro
cess can

 sp
read

 acro
ss reg

io
n

s an
d

 th
e fu

ll m
ap

 is 

fin
ally

 co
v

ered
.  

 C
o

m
p

lex
 

sy
stem

 
d

y
n

a
m

ics 
p

ro
v

id
es 

a
n

 
a

n
a

ly
tica

l 
fra

m
ew

o
rk

 
in

to
 

w
h

ich
 

o
u

r 
a

n
a

ly
sis 

ca
n

 
b

e 
a

cco
m

m
o

d
a

ted
 w

ith
 so

m
e q

u
a

lifica
tio

n
. K

au
ffm

an
 (1

9
9

3
) p

ro
v

id
es a p

ath
 b

reak
in

g
 d

efin
itio

n
 o

f co
m

p
lex

ity
 

b
ased

 
u

p
o

n
 

th
e 

in
tera

ctio
n

 
o

f 
size 

a
n

d
 

in
terd

ep
en

d
en

ce, 
w

h
ich

 
fits 

v
ery

 
w

ell 
in

 
th

is 
ap

p
ro

ach
 

to
 

th
e 

eco
n

o
m

ics 
o

f 
k

n
o
w

led
g

e. 
K

au
ffm

an
 
elab

o
rates 

a
 
m

o
d

el 
o

f 
co

m
p

lex
ity

 
b

ased
 
o

n
 
tw

o
 
p
aram

eters, 
N

, 
th

e 

n
u

m
b

er 
o

f 
co

m
p

o
n

en
ts 

co
m

p
risin

g
 

a
 

w
h

o
le, 

a
n

d
 

K
, 

th
e 

d
eg

ree 
o

f 
in

terd
ep

en
d

en
ce 

a
m

o
n

g
 

th
ese 

co
m

p
o

n
en

ts. In
 th

is co
n

tex
t, co

m
p

lex
ity

 is d
efin

ed
 a

s th
e n

u
m

b
er o

f co
m

p
o

n
en

ts o
f a

 certa
in

 p
iece o

f 

k
n

o
w

led
g

e a
n

d
 th

e d
eg

ree o
f in

tera
ctio

n
 b

etw
een

 th
em

.  
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4
2

 In
 so

 d
o

in
g

, in
d

eed
 co

m
p

lex
ity

 p
ro

v
id

es a g
en

eral co
n

tex
t in

to
 w

h
ich

 th
e g

en
era

tio
n

 o
f k

n
o
w

led
g

e ca
n

 b
e 

v
iew

ed
 a

s a
 co

llectiv
e p

ro
cess u

n
d

erta
k

en
 b

y
 a

 m
y

ria
d

 o
f in

tera
ctin

g
 a

n
d

 co
m

p
lem

en
ta

ry
 a

g
en

ts. S
o

 far 

k
n

o
w

led
g

e g
en

eratio
n

 sh
ares th

e ch
aracteristics o

f an
 em

erg
en

t p
ro

p
erty

. 

 W
ith

 resp
ect to

 sta
n

d
a

rd
 co

m
p

lex
 sy

stem
 d

y
n

a
m

ics 3
, eco

n
o

m
ic a

n
a

ly
sis ca

n
n

o
t fo

rg
et tw

o
 m

a
jo

r a
sp

ects 

th
at are in

trin
sic to

 eco
n

o
m

ics an
d

 o
ften

 b
y
p

assed
 b

y
 su

p
erficial ap

p
licatio

n
s o

f m
o

d
els d

raw
n

 fro
m

 p
h

y
sics.  

 F
irst, th

e sco
p

e fo
r in

ten
tio

n
a

l a
ctio

n
 o

f a
g

en
ts m

a
tters. A

g
en

ts are in
d

eed
 affected

 b
y
 b

o
u

n
d

ed
 ratio

n
ality

 

an
d

 m
y
o

p
ic cap

ab
ilities, n

ev
erth

eless th
ey

 ca
n

 a
ct, alb

eit lo
cally

 b
ecau

se o
f th

e lim
its o

f sw
itch

in
g

 co
sts an

d
 

p
ro

ced
u

ral 
ratio

n
ality

, 
an

d
 

b
u

ild
 

co
n

n
ectio

n
s, 

crea
te 

co
m

m
u

n
ica

tio
n

 
ch

a
n

n
els, 

im
p

lem
en

t 
th

eir 

co
n

n
ectiv

ity
, 

a
lig

n
 

th
eir 

recep
tiv

ity
 

a
n

d
 

esp
ecia

lly
 

d
irect 

th
eir 

lea
rn

in
g

 
effo

rts 
to

w
a

rd
s 

field
s 

o
f 

k
n

o
w

led
g

e p
ra

cticed
 b

y
 a

g
en

ts th
at are lo

calized
 an

d
 y

et rich
 in

 term
s o

f p
o

ten
tial in

teg
ratio

n
s w

ith
 ex

tern
al 

p
o

o
ls o

f k
n

o
w

led
g
e. In

 so
 d

o
in

g
 ag

en
ts are ex

p
ected

 to
 try

 an
d

 m
ax

im
ize th

e ex
p

ected
, alth

o
u

g
h

 m
y
o

p
ically

, 

p
ro

fitab
ility

 o
f th

eir in
ten

tio
n

al activ
ities4

.  
  3
 T

h
e resu

lts o
f th

is a
n

a
ly

sis a
re co

n
sisten

t w
ith

 co
m

p
lex

 d
y
n

a
m

ic sy
stem

 a
p

p
ro

a
ch

. T
h
e latter b

u
ild

s u
p
o
n
 fiv

e b
asic elem

en
ts: I) in

d
iv

id
u

a
l 

a
n

d
 

h
en

ce 
h

etero
g
en

eo
u

s 
a
g
en

ts 
w

ith
 

sp
ecific 

ch
aracteristics 

are 
elem

en
ts 

o
f 

a 
sy

stem
 

an
d
 

th
eir 

a
ctio

n
 

is 
ch

a
ra

cterized
 

b
y
 

sy
stem

ic 

in
terd

ep
en

d
en

ce; II) th
e d

istrib
u

tio
n

 o
f a

g
en

ts in
 a

 m
u

ltid
im

en
sio

n
a
l sp

a
ce is essen

tial to
 u

n
d

erstan
d
in

g
 th

e d
y
n

am
ic b

eh
av

io
r o

f th
e sy

stem
; 

III) ea
ch

 a
g
en

t h
a
s a

ccess o
n

ly
 to

 lo
ca

l in
fo

rm
a

tio
n

 a
n

d
 lo

ca
l k

n
o
w

led
g
e, i.e. n

o
 ag

en
t k

n
o
w

s w
h
at ev

ery
 o

th
er ag

en
t k

n
o
w

s; IV
) ag

en
ts are 

em
b
ed

d
ed

 
w

ith
in

 
m

u
ltid

im
en

sio
n
al 

to
p
o
lo

g
ical 

sp
aces 

sh
ap

ed
 
b

y
 
n

etw
o
rk

s 
o
f 

rela
tio

n
s, 

ran
g
in

g
 
a 

v
ariety

 
o
f 

in
teractio

n
s, 

tran
sactio

n
s 

an
d

 

co
m

m
u
n
icatio

n
 ch

an
n
els th

at affect lo
cally

 th
eir b

eh
av

io
r; V

) a
g

en
ts a

re crea
tiv

e, i.e. a
g

en
ts ca

n
 ch

a
n

g
e th

e ru
les o

f th
eir b

eh
a
v
io

r. In
 stan

d
ard

 

co
m

p
lex

 d
y
n

am
ic sy

stem
 m

eth
o
d
o
lo

g
y
 th

e to
p

o
lo

g
y
 o

f th
e sy

stem
 in

to
 w

h
ich

 firm
s a

re em
b

ed
d

ed
 p

la
y
s a

 k
ey

 ro
le: it can

 ch
an

g
e b

u
t o

n
ly

 as th
e 

resu
lt o

f sto
ch

astic p
ro

cesses b
u
t th

e in
ten

tio
n
al actio

n
 o

f ag
en

ts is rarely
 acco

m
m

o
d
ated

 (R
o
sser, 2

0
0
4
).  

 4
 S

ee (B
arab

asi, 2
0
0
2
) fo

r a co
n
v
in

cin
g
 an

aly
sis o

f th
e em

erg
en

ce o
f scale-free n

etw
o
rk

s as th
e resu

lt o
f th

e co
n
v
erg

en
ce in

 a h
u
b
 o

f q
u
alified

 

relatio
n
s o

f th
e m

icro
m

o
b
ility

 o
f ag

en
ts aw

are o
f th

e o
p
p
o
rtu

n
ities o

f lo
cal co

m
m

o
n
s o

f co
llectiv

e k
n
o
w

led
g
e.  
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3

 S
eco

n
d

, a
n

d
 m

o
st im

p
o

rta
n

t, m
a

rk
et selectio

n
 is a

t w
o

rk
. W

ith
in

 a g
iv

en
 to

p
o

lo
g

y
 o

f ag
en

ts an
d

 h
en

ce a 

g
iv

en
 
d

en
sity

 
in

 
a 

m
ap

 
o

f 
d

istan
ces 

am
o

n
g

 
ag

en
ts 

an
d

 
related

 
stru

ctu
re 

o
f 

co
m

m
u

n
icatio

n
 
ch

an
n

els 
an

d
 

co
m

m
u

n
icatio

n
 

flo
w

s, 
so

m
e 

a
g

en
ts 

ca
n

 
h

a
p

p
en

 
to

 
a

lig
n

 
th

eir 
lea

rn
in

g
 

ca
p

a
b

ilities 
a

n
d

 
d

irect 
th

eir 

co
m

m
u

n
ica

tio
n

 effo
rts b

etter th
a

n
 o

th
ers, o

r sim
p

ly
 in

 a m
o

re effectiv
e w

ay
 th

an
 o

th
ers, ev

en
 b

y
 ch

an
ce, if 

n
o

t b
y
 m

istak
e. S

u
ch

 a
g

en
ts w

ill n
ev

erth
eless ex

p
erien

ce fa
ster ra

tes o
f g

en
era

tio
n

 o
f n

ew
 tech

n
o

lo
g

ica
l 

k
n

o
w

led
g

e a
n

d
 h

en
ce fa

ster ra
tes o

f in
tro

d
u

ctio
n

 o
f lo

ca
lized

 in
n

o
v

a
tio

n
s. M

a
rk

et selectio
n

 w
ill a

p
p

ra
ise 

su
ch

 ev
en

ts. In
 b

o
th

 cases th
e effects o

f p
ro

fit m
ax

im
izatio

n
 d

o
 ch

an
g

e th
e co

u
rse o

f ev
en

ts as an
ticip

ated
 b

y
 

th
e sh

eer ad
ap

tiv
e an

d
 sto

ch
astic d

y
n

am
ics o

f co
m

p
lex

 sy
stem

s w
h

ere b
lin

d
 ag

en
ts are n

o
t ab

le to
 an

ticip
ate 

th
e co

u
rse o

f th
eir actio

n
s an

d
 th

e m
ark

et is n
ev

er ab
le to

 select th
e d

irectio
n

 o
f th

eir actio
n

s.  

 It is clear th
at th

e m
etap

h
o

r o
f sto

ch
astic actio

n
 w

ith
in

 a sy
m

m
etric lattice is n

o
t ap

p
ro

p
riate to

 acco
u

n
t fo

r th
e 

in
ten

tio
n

al activ
ity

 o
f eco

n
o

m
ic ag

en
ts w

ith
in

 an
 eco

n
o

m
ic sy

ste
m

: su
ch

 a b
eh

av
io

r can
 b

e ap
p

ro
p

riate to
 

an
aly

ze th
e co

n
d

u
ct o

f an
ts, b

u
t n

o
t o

f h
u

m
an

 ag
en

ts th
at are cred

ited
 to

 b
e creativ

e an
d

 ab
le o

f in
ten

tio
n

al, 

alb
eit m

y
o

p
ic, actio

n
 b

o
th

 w
ith

 resp
ect to

 th
e g

en
eratio

n
 o

f k
n

o
w

led
g

e an
d

 to
 th

eir lo
catio

n
 in

 th
e sp

ace o
f 

k
n

o
w

led
g

e (A
n

to
n
elli, 2

0
0

3
)5

.  

 5
 S

ee H
a
y
ek

 (1
9
4
5
:5

2
0
): "It seem

s to
 m

e th
at m

an
y
 o

f th
e cu

rren
t d

isp
u
tes w

ith
 reg

ard
 to

 b
o
th

 eco
n
o
m

ic th
eo

ry
 an

d
 eco

n
o
m

ic p
o
licy

 h
av

e th
eir 

co
m

m
o
n
 o

rig
in

 in
 a m

isco
n
cep

tio
n
 ab

o
u
t th

e n
atu

re o
f th

e eco
n
o
m

ic p
ro

b
lem

 o
f so

ciety
. T

h
is m

isco
n
cep

tio
n
 in

 tu
rn

 is d
u
e to

 an
 erro

n
eo

u
s tran

sfer 

to
 so

cial p
h
en

o
m

en
a o

f th
e h

ab
its o

f th
o
u
g
h
t w

e h
av

e d
ev

elo
p
ed

 in
 d

ealin
g
 w

ith
 th

e p
h
en

o
m

en
a o

f n
atu

re". 
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 P
a

th
 d

ep
en

d
en

ce seem
s in

 th
is co

n
tex

t th
e sin

g
le ap

p
ro

ach
, w

h
ich

 can
 h

elp
 u

n
d

erstan
d

in
g

 th
e d

y
n

am
ics o

f th
e 

p
ro

cess. T
h

e ap
p

ro
ach

 to
 p

ath
 d

ep
en

d
en

ce co
n

sid
ers crea

tiv
e a

g
en

ts, th
a

t a
t ea

ch
 p

o
in

t in
 tim

e, a
re b

o
th

 

lea
rn

in
g

 a
n

d
 ca

p
a

b
le o

f in
ten

tio
n

a
l a

ctio
n

 a
n

d
 y

et u
n

d
er th

e co
n

stra
in

ts o
f th

e effects o
f irrev

ersib
ility

 
a

n
d

 lo
ca

l ex
tern

a
lities.  

 T
h

e 
to

p
o

lo
g

y
 

o
f 

th
e 

sp
a

ce 
ex

ists 
as 

m
u

ch
 

as 
th

e 
array

 
o

f 
its 

ch
aracteristics 

su
ch

 
as 

th
e 

stru
ctu

re 
o

f 

co
m

m
u

n
ica

tio
n

 
ch

a
n

n
els 

in
 

p
lace, 

th
eir 

co
n

n
ectiv

ity
 

a
n

d
 

recep
tiv

ity
, 

th
e 

stru
ctu

re 
o

f 
rela

tio
n

s 
a

n
d

 

in
tera

ctio
n

s w
h

ich
 b

u
ild

 u
p

o
n

 th
e co

n
n

ectio
n

s in
 p

la
ce. A

g
en

ts h
o

w
ev

er, w
ith

in
 su

ch
 a co

n
tex

t, a
re b

o
th

 

a
b

le to
 g

en
era

te n
ew

 k
n

o
w

led
g

e a
n

d
 a

lso
 to

 ch
a

n
g

e th
e to

p
o

lo
g

y
 a

t ea
ch

 p
o

in
t in

 tim
e.  

 P
ath

 
d

ep
en

d
en

ce 
p

ro
v

id
es 

th
e 

fram
ew

o
rk

 
to

 
u

n
d

erstan
d

 
su

ch
 

a
 

tw
in

 
d

y
n

a
m

ics, 
th

e 
d

y
n

a
m

ics 
o

f 
th

e 

g
en

era
tio

n
 o

f n
ew

 k
n

o
w

led
g

e an
d

 th
e d

y
n

a
m

ics o
f stru

ctu
ra

l ch
a

n
g

e o
f th

e to
p

o
lo

g
y

 w
ith

in
 w

h
ich

 a
g

en
ts 

o
p

era
te.  

 T
h

e issu
es o

f d
y

n
a

m
ic co

o
rd

in
a

tio
n

 a
re clea

rly
 cen

tra
l in

 th
is co

n
tex

t a
n

d
 h

en
ce th

e rela
ted

 k
ey

 n
o

tio
n

 o
f 

g
o

v
ern

a
n

ce. S
y
stem

s w
h

ere ag
en

ts are b
etter ab

le to
 ach

iev
e d

y
n

am
ic co

o
rd

in
atio

n
 are lik

ely
 to

 ex
p

erien
ce 

faster 
rates 

o
f 

g
en

eratio
n

 
o

f 
n

ew
 

tech
n

o
lo

g
ical 

k
n
o

w
led

g
e 

an
d
 

h
en

ce 
faster 

rates 
o
f 

in
tro

d
u

ctio
n
 

o
f 

tech
n

o
lo

g
ical in

n
o
v

atio
n

s. B
y
 m

ea
n

s o
f d

y
n

a
m

ic co
o

rd
in

a
tio

n
, m

issin
g

 lin
k

s a
m

o
n

g
 k

ey
 co

m
p

lem
en

ta
ry

 

m
o

d
u

les o
f k

n
o

w
led

g
e ca

n
 b

e b
u

ilt, effectiv
e a

lig
n

m
en

t o
f a

g
en

ts to
w

a
rd

s a
 co

m
m

o
n

 d
esig

n
 a

b
le to

 

en
h

a
n

ce th
e p

o
ten

tia
l co

m
p

lem
en

ta
rities a

m
o

n
g

 th
e lea

rn
in

g
 a

g
en

ts ca
n

 b
e p

ra
cticed

 (R
ich

a
rd

so
n

, 1
9

9
8
; 

A
m

en
d

o
la

 a
n

d
 G

a
ffa

rd
, 1

9
8

8
).  T

h
e ro

le o
f th

e S
ta

te in
 th

e p
ro

v
isio

n
 o

f in
p

u
ts fo

r d
y

n
a

m
ic co

o
rd

in
a

tio
n

 

ca
n

 n
o
w

 b
e fu

lly
 a

p
p

recia
ted

. T
h

e S
ta

te ca
n

 p
la

y
 a

 k
ey

 ro
le fo

r th
e em

erg
en

ce o
f d

y
n

a
m

ic co
o

rd
in

a
tio

n
 

a
m

o
n

g
 th

e v
a

riety
 o

f h
etero

g
en

eo
u

s p
la

y
ers in

v
o

lv
ed

 in
 th

e g
en

era
tio

n
 o

f k
n

o
w

led
g
e a

s a
 co

llectiv
e, 

co
m

p
lex

 a
n

d
 p

a
th

 d
ep

en
d

en
t p

ro
cess.  
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S
p

ecifically
 th

e S
ta

te ca
n

 sp
ecia

lize in
 th

e d
irect su

p
p

ly
 o

f k
n

o
w

led
g

e, b
y

 m
ea

n
s o

f U
n

iv
ersity

 a
n

d
 P

u
b

lic 

resea
rch

 cen
ters, 

o
n

ly
 
w

h
en

 
it h

as 
h

ig
h
 
lev

els 
o
f fu

n
g

eab
ility

, 
th

at 
is, 

k
n

o
w

led
g

e 
w

ith
 a 

w
id

e 
sco

p
e 

o
f 

ap
p

licatio
n

s in
 a b

ro
ad

 array
 o

f activ
ities an

d
 h

ig
h

 lev
els o

f in
crem

en
tal en

rich
m

en
t.  

 S
eco

n
d

 th
e S

ta
te ca

n
 fa

v
o

r th
e a

ctiv
ity

 o
f in

terfa
ce b

o
d

ies th
a

t h
a

v
e th

e sp
ecific m

issio
n

 to
 in

crea
se th

e 
d

issem
in

a
tio

n
 
o

f 
scien

tific 
k

n
o

w
led

g
e 

an
d

 
its 

co
m

m
u

n
icatio

n
 
to

 
p
o

ten
tial 

u
sers. 

T
h

is 
ro

le 
is 

esp
ecially

 

im
p

o
rtan

t w
h

en
 co

d
ified

 k
n
o

w
led

g
e g

en
erated

 in
 scien

tific b
o

d
ies can

 feed
 th

e g
en

eratio
n

 o
f tech

n
o

lo
g

ical 

k
n

o
w

led
g

e b
y
 m

ean
s o

f reco
m

b
in

atio
n

 w
ith

in
 firm

s.  

 T
h

e a
n

n
o

u
n

cem
en

t o
f im

p
o

rta
n

t, lo
n

g
-term

 p
ro

g
ra

m
s o

f scien
tific a

n
d

 tech
n

o
lo

g
ica

l resea
rch

 w
h

ere a
 

b
ro

a
d

 a
rra

y
 o

f p
u

b
lic a

g
en

cies is in
v

o
lv

ed
 is a

 th
ird

 m
a

jo
r lin

e o
f a

ctiv
ity

. H
ere cred

ib
le a

n
n

o
u

n
cem

en
ts 

ca
n

 fa
v

o
r th

e a
lig

n
m

en
t o

f th
e resea

rch
 a

ctiv
ities o

f a
 m

y
ria

d
 o

f firm
s a

n
d

 h
en

ce th
e em

erg
en

ce o
f 

co
m

p
lem

en
ta

rity
 a

n
d

 in
tero

p
era

b
ility

.  

 F
in

a
lly

, th
e S

ta
te ca

n
 fa

v
o

r th
e red

u
ctio

n
 o

f th
e ex

clu
siv

ity
 a

sso
cia

ted
 w

ith
 in

tellectu
a

l p
ro

p
erty

 rig
h

ts 

esp
ecia

lly
 w

h
en

 k
n

o
w

led
g

e cu
m

u
la

b
ility

 m
a

tters a
n

d
 h

en
ce th

e ch
a

n
ces to

 g
en

era
te n

ew
 tech

n
o

lo
g

ica
l 

k
n

o
w

led
g

e 
d

ep
en

d
 

h
ea

v
ily

 
u

p
o
n

 
th

e 
a

ccess 
co

n
d

itio
n

 
to

 
p

re-ex
istin

g
 

k
n

o
w

led
g

e. 
T

h
e 

p
u

b
lic 

im
p

lem
en

tatio
n

 o
f th

e access co
n

d
itio

n
s to

 su
ch

 k
n

o
w

led
g

e, v
iew

ed
 as an

 essen
tial facility

, is k
ey

 to
 ach

iev
in

g
 

d
y
n

am
ic efficien

cy
 in

 th
e g

en
eratio

n
 o

f n
ew

 k
n

o
w

led
g

e.  

 T
h

e im
p

lica
tio

n
s o

f th
e n

o
tio

n
 o

f k
n

o
w

led
g

e a
s a

 p
a
th

 d
ep

en
d

en
t, co

m
p

lex
 a

n
d

 co
llectiv

e p
ro

cess p
a

v
e 

th
e w

a
y

 to
 a

 b
ra

n
d

 n
ew

 a
p

p
ro

a
ch

 to
 p

u
b

lic resea
rch

 p
o

licy
, w

ell d
istin

ct fro
m

 th
e ro

le o
f g

en
era

lized
 

su
p

p
lier o

f k
n

o
w

led
g

e a
s a

 p
u

b
lic g

o
o

d
 a

n
d

 th
e ro

le o
f en

fo
rcem

en
t o

f ex
clu

siv
e in

tellectu
a

l p
ro

p
erty

 

rig
h

ts a
sso

cia
ted

 w
ith

 th
e n

o
tio

n
 o

f k
n

o
w

led
g

e a
s a

 q
u

a
si-p

riv
a

te g
o

o
d

. 
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 5
. C

O
N

C
L

U
S

IO
N

  

 M
a

jo
r ch

a
n

g
es h

a
v

e o
ccu

rred
 in

 th
e eco

n
o

m
ic u

n
d

ersta
n

d
in

g
 o

f k
n

o
w

led
g

e in
 th

e seco
n

d
 p

a
rt o

f th
e X

X
 

cen
tu

ry
. K

n
o

w
led

g
e h

a
s first b

een
 reg

a
rd

ed
 a

s a
 ty

p
ica

l p
u

b
lic g

o
o

d
 th

at m
ark

ets an
d

 p
ro

fitseek
in

g
 ag

en
ts 

co
u

ld
 n

o
t p

ro
d

u
ce in

 th
e ap

p
ro

p
riate q

u
an

tities an
d

 w
ith

 th
e ap

p
ro

p
riate ch

aracteristics. T
h

ese th
eo

retica
l 

in
g

red
ien

ts p
a

v
ed

 th
e w

a
y

, th
ro

u
g

h
 th

e 6
0

s a
n

d
 7

0
s, to

 th
e b

u
ild

- u
p

 o
f th

e in
fra

stru
ctu

re fo
r th

e p
u

b
lic 

p
ro

v
isio

n
 o

f k
n

o
w

led
g

e.  

 C
o

n
sen

su
s o

n
 th

e an
aly

sis o
f th

e p
u
b

lic g
o

o
d

 ch
aracter o

f k
n

o
w

led
g

e h
as first b

een
 co

n
trasted

 an
d

 ev
en

tu
ally

 

su
b

stitu
ted

 
b

y
 

th
e 

n
ew

 
arg

u
m

en
t 

ab
o

u
t 

th
e 

q
u

a
si-p

riv
a

te 
n

a
tu

re 
o

f 
tech

n
o

lo
g

ica
l 

k
n

o
w

led
g

e. 
T

h
e 

p
riv

atizatio
n

 o
f th

e k
n

o
w

led
g

e co
m

m
o

n
s an

d
 th

e n
ew

 relia
n

ce o
n

 th
e m

a
rk

ets fo
r k

n
o

w
led

g
e, a

s a
 p

riv
a

te 

g
o

o
d

, em
erg

es a
s th

e seco
n

d
 m

o
d

el o
f g

o
v

ern
a

n
ce, sin

ce th
e ea

rly
 8

o
s a

n
d

 th
ro

u
g

h
 th

e 9
0

s. In
tellectu

al 

p
ro

p
erty

 rig
h

ts an
d

 th
e n

ew
 o

rg
a

n
iza

tio
n

 o
f fin

a
n

cia
l m

a
rk

ets b
ased

 o
n

 th
e d

irect access o
f n

ew
 h

ig
h

-tech
 

co
m

p
an

ies to
 th

e sto
ck

 ex
ch

an
g

e b
eco

m
e im

p
o

rtan
t to

o
ls fo

r th
e g

o
v

ern
an

ce o
f tech

n
o

lo
g

ical k
n

o
w

led
g

e.  

 T
h

e id
en

tifica
tio

n
 o

f th
e cen

tra
l ro

le o
f ex

tern
a

l k
n

o
w

led
g

e in
 th

e p
ro

d
u

ctio
n

 o
f n

ew
 k

n
o
w

led
g

e m
a

rk
s 

th
e th

ird
 step

. T
h

e ‘re-d
isco

v
ery

’ o
f th

e k
n

o
w

led
g

e trad
e-o

ff, to
w

ard
s th

e en
d

 o
f th

e cen
tu

ry
, stressed

 th
e k

ey
 

ro
le o

f its d
issem

in
a

tio
n

 a
n

d
 h

ig
h

lig
h

ted
 th

e lim
ita

tio
n

s o
f in

tellectu
a

l p
ro

p
erty

 rig
h

ts. E
v

en
tu

ally
 a v

iew
 

o
f k

n
o

w
led

g
e as co

llectiv
e an

d
 p

ath
 d

ep
en

d
en

t co
m

p
lex

 p
ro

cess h
as em

erg
ed

: it is b
ased

 u
p

o
n

 a
 d

eep
er 

a
n

a
ly

sis o
f th

e in
tera

ctio
n

 o
f th

e g
en

era
tio

n
 a

n
d

 d
istrib

u
tio

n
 o

f k
n

o
w

led
g

e, th
e a

p
p

recia
tio

n
 o

f th
e ro

le o
f 

th
e v

a
riety

 o
f lea

rn
in

g
 a

n
d

 crea
tiv

e a
g

en
ts, th

e u
n

d
ersta

n
d

in
g

 o
f th

eir co
m

p
lem

en
ta

rity
 a

n
d

 sy
stem

ic 
in

terd
ep

en
d

en
ce, in

 a co
n

tex
t w

h
ere p

rices d
o

 n
o

t an
d

 can
n

o
t co

n
v

ey
 all th

e relev
an

t in
fo

rm
atio

n
. T

h
is th

ird
 

a
p

p
ro

a
ch

 h
a

s m
a

d
e p

o
ssib

le to
 g

ra
sp

 th
e relev

a
n

ce o
f p

a
th

 d
ep

en
d

en
ce a

n
d

 d
y

n
a

m
ic co

o
rd

in
a

tio
n

 w
ith

in
 

co
m

p
lex

 sy
stem

 d
y

n
a

m
ics.  
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T
h

e a
p

p
recia

tio
n

 o
f th

e 
d

ifferen
t fo

rm
s a

n
d

 ch
a

ra
cteristics o

f 
k

n
o

w
led

g
e 

m
a

k
es it 

p
o

ssib
le 

a 
clo

ser 

an
aly

sis o
f th

e ro
le o

f k
n

o
w

led
g

e in
teractio

n
s an

d
 tran

sactio
n

s as asp
ects o

f a b
ro

ad
er g

o
v

ern
an

ce p
ro

b
lem

 

w
h

ich
 

in
clu

d
es 

stra
teg

ic 
b

eh
a

v
io

r 
a

t 
th

e 
firm

 
lev

el, 
th

e 
ev

o
lu

tio
n

 
o

f 
sp

ecific 
in

stitu
tio

n
 

a
n

d
 

p
o

licy
 

in
terv

en
tio

n
s. T

h
is d

eb
a

te h
a

s im
p

o
rta

n
t co

n
seq

u
en

ces o
n

 th
e a

n
a

ly
sis, th

e d
esig

n
 an

d
 th

e im
p

le
m

en
tatio

n
 

an
d

 o
f th

e in
stitu

tio
n

al arch
itectu

res b
est su

ited
 to

 fav
o

r th
e g

en
eratio

n
 an

d
 d

istrib
u

tio
n

 o
f k

n
o

w
led

g
e. 
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B
E

IJ
IN

G
 F

O
R

U
M
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0
1
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“

R
eco

n
cilin

g
 T

ra
d

itio
n

 a
n

d
 M

o
d

ern
ity

: th
e ro

le o
f u

n
iv

ersities”
 

(K
ey

n
o

te S
p
eech

, N
o
v

em
b

er 4
th, 2

0
1
1

) 

 
S

ir C
o
lin

 L
u

ca
s 

V
ice-C

h
an

cello
r E

m
eritu

s 

O
x

fo
rd

 U
n
iv

ersity
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g
m
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T

h
e th

em
e u

n
d
erly

in
g
 m

u
ch

 o
f th

e d
iscu

ssio
n
 at th

is y
ear’s F

o
ru

m
 w

ill b
e th

e ten
sio

n
 b

etw
een

 “m
o
d
ern

izatio
n
” an

d
 “trad

itio
n
” in

 th
e 

d
ev

elo
p
m

en
t o

f th
e m

o
d
ern

 w
o
rld

 o
v

er th
e last tw

o
 h

u
n
d
red

 y
ears. T

h
is ten

sio
n
 is still p

resen
t in

 o
u
r co

n
tem

p
o
rary

 w
o

rld
. It is a firm

 fact o
f m

o
d
ern

 

h
isto

ry
 as m

an
y
 elem

en
ts o

f th
e ch

an
g
es d

u
rin

g
 th

o
se cen

tu
ries m

a
y
 b

e th
o
u
g
h
t to

 ex
p
ress th

is co
n
flict o

f o
p
p
o
sites. F

u
rth

erm
o
re, th

ese term
s are a 

d
iscu

rsiv
e to

o
l w

h
ich

 h
as b

een
 an

d
 still is u

sed
 to

 g
iv

e v
alu

e (p
o
sitiv

e o
r n

eg
ativ

e) to
 th

e o
p
p
o
sin

g
 p

h
en

o
m

en
a. T

h
e p

ro
sp

ectu
s fo

r th
is m

eetin
g
 o

f 

th
e F

o
ru

m
 h

as u
rg

ed
 u

s to
 reb

alan
ce o

u
r u

n
d

erstan
d
in

g
 o

f m
o
d
ern

ity
 an

d
 trad

itio
n
 w

ith
 a v

iew
 to

 p
rep

arin
g
 “T

h
e H

arm
o
n

y
 o

f C
iv

ilizatio
n
s”. 

  
It is n

o
t m

y
 p

u
rp

o
se h

ere to
 su

m
m

arize th
e arg

u
m

en
ts an

d
 d

eb
ates o

f th
eo

rists an
d
 acad

em
ics sin

ce, at least, th
e tim

e o
f M

ax
 W

eb
er an

d
 h

is 

d
iscu

ssio
n
 o

f th
e sig

n
ifican

ce o
f an

 o
p
p
o
sitio

n
 b

etw
een

 trad
itio

n
al au

th
o
rity

 an
d
 m

o
d

ern
 ratio

n
al-leg

al au
th

o
rity

. T
h

e p
an

els at th
is F

o
ru

m
 w

ill 

p
ro

v
id

e ex
am

p
les an

d
 an

aly
sis. M

y
 o

b
jectiv

e is to
 arg

u
e fo

r th
e p

aram
o
u

n
t im

p
o
rtan

ce o
f u

n
iv

ersities aro
u
n
d
 th

e w
o
rld

 in
 th

e task
 o

f red
u

cin
g
 th

e 

ten
sio

n
s b

etw
een

 “m
o
d
ern

izatio
n
” an

d
 “trad

itio
n
”. B

efo
re I g

et to
 a clo

ser ex
am

in
atio

n
 o

f th
e ro

le o
f u

n
iv

ersities in
 th

is, h
o
w

ev
er, I n

eed
 to

 p
ro

v
id

e 

so
m

e co
n
tex

tu
al o

b
serv

atio
n
s. 

  
F

irst, it w
o
u
ld

 b
e ab

su
rd

 to
 im

ag
in

e th
at o

n
e co

u
ld

 ex
tin

g
u
ish

 th
e ten

sio
n
 b

etw
een

 th
e h

isto
ric an

d
 so

cio
-eco

n
o
m

ic fo
rces th

at th
ese tw

o
 

term
s are tak

en
 to

 rep
resen

t. T
h
e p

ro
sp

ectu
s fo

r th
is F

o
ru

m
 d

o
es n

o
t su

g
g
est su

ch
 an

 o
u
tco

m
e. In

d
eed

, so
cio

lo
g
ists rem

in
d
 u

s th
at ev

ery
 so

cial 

o
rg

an
isatio

n
 is sim

u
ltan

eo
u
sly

 a field
 o

f co
m

p
etitio

n
 an

d
 co

-o
p
eratio

n
. T

h
is id

ea is scalab
le to

 th
e relatio

n
sh

ip
s w

ith
in

 g
lo

b
al h

u
m

an
 so

ciety
. 

In
d

eed
, a g

reat d
eal o

f th
e d

y
n

am
ism

 o
f so

cieties is d
riv

en
 b

y
 co

m
p
etitio

n
, w

h
ile a g

reat d
eal o

f th
eir su

ccess in
 co

n
v

ertin
g
 co

m
p
etitio

n
’s am

b
itio

n
s 

in
to

 stab
le p

ro
g
ress d

eriv
es fro

m
 p

eo
p
le’s cap

acity
 to

 co
-o

p
erate. T

h
e issu

e b
efo

re u
s is, th

erefo
re, essen

tially
 o

n
e o

f h
o
w

 to
 m

itig
ate th

e n
eg

ativ
e 

co
n
seq

u
en

ces o
f a co

m
p
etitio

n
 w

h
ich

 th
is F

o
ru

m
 h

as ch
o
sen

 to
 lab

el as “m
o

d
ern

isatio
n
” ag

ain
st “trad

itio
n
”.  

  
M

y
 seco

n
d

 o
b
serv

atio
n
 is th

at th
ese w

o
rd

s “m
o
d

ern
isatio

n
”, “trad

itio
n
” an

d
, in

d
eed

, “h
arm

o
n

y
” rep

resen
t each

 a clu
ster o

f m
ean

in
g
. T

h
e 

d
ifferen

ce b
etw

een
 th

em
 is g

en
erally

 clear to
 u

s. N
o
n
eth

eless, each
 w

o
rd

 refers to
 a co

m
p
lex

 p
h
en

o
m

en
o
n
 w

h
o
se im

p
licatio

n
, in

 th
e case o

f th
e first 

tw
o
 at least, h

as co
m

m
o
n
ly

 b
een

 b
iased

 to
w

ard
s o

n
e p

articu
lar in

terp
retatio

n
 b

y
 th

e u
ses to

 w
h
ich

 th
e term

 h
as b

een
 p

u
t. In

 sh
o
rt, a stro

n
g
 elem

en
t 
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o
f assu

m
ed

 v
alu

e h
as b

een
 ad

d
ed

 to
 th

e d
efin

itio
n
. T

h
u
s, in

 th
e o

p
p
o
sitio

n
 b

etw
een

 m
o
d
ern

ity
 an

d
 trad

itio
n
 each

 h
as a p

o
sitiv

e o
r n

eg
ativ

e m
ean

in
g
 

acco
rd

in
g
 to

 w
h
eth

er o
n
e w

elco
m

es o
r rejects 

it. In
 reality

, n
eith

er p
h
en

o
m

en
o
n
 can

 b
e co

m
p

letely
 d

escrib
ed

 in
 th

is w
a
y
, n

eith
er is w

h
o
lly

 

b
en

eficial o
r w

h
o
lly

 h
arm

fu
l.  

  
 T

h
is b

ias w
as th

ere fro
m

 th
e b

eg
in

n
in

g
 in

 th
e eig

h
teen

th
-cen

tu
ry

 E
u
ro

p
ean

 E
n
lig

h
ten

m
en

t. Its m
o

d
ern

ity
 ex

p
ressed

 n
o
tio

n
s o

f th
e n

atu
re o

f 

k
n
o
w

led
g
e, th

e so
cial o

rd
er an

d
 th

e leg
itim

ac
y
 o

f p
o
litical, leg

al an
d
 so

cial au
th

o
rity

 th
at w

ere fu
n
d
am

en
tally

 d
ifferen

t fro
m

 th
o
se rep

resen
ted

 b
y
 

trad
itio

n
. T

h
e E

n
lig

h
ten

m
en

t asserted
 th

e u
n
iv

ersality
 o

f tru
th

s ro
o
ted

 in
 th

e law
s o

f N
atu

re, d
isco

v
erab

le an
d
 v

erifiab
le b

y
 th

e u
se o

f h
u
m

an
 

R
easo

n
; it asserted

 th
at h

u
m

an
 so

ciety
 sh

o
u
ld

 b
e o

rg
an

ised
 o

n
 th

e b
asis o

f su
ch

 u
n
iv

ersal tru
th

s; it asserted
 th

e p
rim

ac
y
 o

f th
e in

d
iv

id
u
al in

 th
e 

p
u
rp

o
se an

d
 leg

itim
ac

y
 o

f so
cial o

rg
an

isatio
n
; an

d
 it asserted

 th
at th

e in
d
iv

id
u
al w

as p
o
ssessed

 o
f rig

h
ts w

h
ich

 w
ere also

 u
n
iv

ersal an
d

 n
atu

ral. S
u
ch

 

claim
s w

ere th
e an

tith
esis o

f a v
iew

 th
at saw

 so
cial o

rd
er ro

o
ted

 in
 cu

sto
m

, in
h
erited

 p
o
sitio

n
, lo

cal d
ifferen

ce, lo
n

g
-estab

lish
ed

 ru
les o

f co
llectiv

e 

so
lid

arity
, an

d
 a relig

io
u

s ex
p
lan

atio
n
 o

f th
e p

u
rp

o
se o

f so
ciety

 an
d
 th

e relatio
n
sh

ip
s b

etw
een

 h
u
m

an
 b

ein
g
s in

 it. T
h
e o

p
p
o

sitio
n
 b

etw
een

 th
e tw

o
 

w
as seen

 to
 b

e ab
so

lu
te. 

  
T

h
e stru

g
g
les o

f th
e F

ren
ch

 R
ev

o
lu

tio
n
 firm

ly
 attach

ed
 th

e n
o
tio

n
 o

f g
o
o
d
 an

d
 ill to

 th
e clash

. T
h
e rev

o
lu

tio
n
aries classed

 th
o

se w
h
o
 o

p
p
o
sed

 

th
eir attem

p
t to

 reo
rg

an
ise so

ciety
 o

n
 u

n
iv

ersal in
d
iv

id
u
alist p

rin
cip

les as w
ick

ed
 an

d
 u

sin
g
 trad

itio
n
 to

 u
p
h
o
ld

 a sy
stem

 fo
r th

eir selfish
 ad

v
an

tag
e. 

T
h
ese 

o
p
p
o
n
en

ts 
in

 
tu

rn
 
saw

 
th

em
 
as 

w
ick

ed
 
an

d
 
self-in

terested
 
p
ro

m
o
ters 

o
f 

p
u
rely

 
m

ech
an

ical 
p
rin

cip
les. 

E
ach

 
sid

e 
accu

sed
 
th

e 
o
th

er 
o

f 

p
ro

m
o
tin

g
 so

cial in
stab

ility
, p

o
v
erty

, d
ark

n
ess an

d
 d

eath
. 

  
T

h
is is th

e so
u
rce o

f th
e m

o
ral sen

se o
f p

ro
fo

u
n

d
 g

o
o
d
 o

r ill attach
ed

 su
b
seq

u
en

tly
 to

 “m
o
d
ern

isatio
n
” an

d
 “trad

itio
n
”, ev

en
 th

o
u
g
h
 th

ese 

term
s h

av
e b

een
 u

sed
 fo

r d
ev

elo
p
m

en
ts an

d
 o

b
jects o

f d
ifferen

t n
atu

re in
 a ch

an
g
in

g
 w

o
rld

. O
n
ly

 at m
o
m

en
ts o

f g
reat co

n
flict d

o
es th

e ab
so

lu
te 

an
tip

ath
y
 b

etw
een

 th
e term

s em
erg

e; m
o
re u

su
ally

 th
ere is a n

u
an

ced
 sen

se o
f ad

v
an

tag
es an

d
 d

isad
v
an

tag
es in

 ch
an

g
e. N

o
n
eth

eless, w
e h

av
e 

in
h
erited

 a d
eep

ly
-ro

o
ted

 p
red

isp
o
sitio

n
 to

 see m
o
d
ern

isatio
n
 in

 a p
o
sitiv

e lig
h
t. T

h
e ex

cep
tio

n
al im

p
ro

v
em

en
ts in

 th
e h

u
m

an
 co

n
d
itio

n
 (cap

ab
le

 

ev
en

tu
ally

 o
f b

ein
g
 ex

ten
d
ed

 o
n
 a g

lo
b
al b

asis), w
h
ich

 h
av

e b
een

 b
ro

u
g
h
t b

y
 scien

tific d
isco

v
ery

 an
d
 tech

n
o
lo

g
ical in

v
en

tio
n
 o

v
er th

e last tw
o
 

cen
tu

ries, h
av

e ap
p

eared
 to

 v
erify

 th
e E

n
lig

h
ten

m
en

t’s claim
 to

 u
n
iv

ersal p
rin

cip
les fo

r h
u
m

an
 as w

ell as o
th

er n
atu

ral o
rg

an
isatio

n
, d

isco
v
erab

le b
y
 

h
u
m

an
 reaso

n
. T

h
e d

am
ag

in
g
 b

y
-p

ro
d
u
cts o

f m
o
d
ern

isatio
n
 (esp

ecially
 w

h
ere it h

as b
een

 ap
p

ro
p
riated

 to
 serv

e p
u
rp

o
ses o

f p
o
w

er an
d
 ex

p
lo

itatio
n
) 

h
av

e alw
a
y
s g

en
erated

 d
issen

t an
d
 resistan

ce, b
u
t I th

in
k
 th

at th
ey

 h
av

e n
o
t, in

 w
estern

 m
in

d
s at least, d

im
in

ish
ed

 th
e p

re-d
isp

o
sitio

n
 th

at I h
av

e 

d
escrib

ed
. 

  
G

lo
b
alisatio

n
 (o

u
r co

n
tem

p
o
rary

 w
o
rd

 fo
r m

o
d
ern

isatio
n
) b

rin
g
s in

to
 n

ew
 fo

cu
s th

ese issu
es o

f m
ean

in
g
, o

f th
e b

alan
ce b

etw
een

 co
m

p
etitio

n
 

an
d
 co

-o
p
eratio

n
, an

d
 o

f th
e v

alu
e ju

d
g
em

en
t ab

o
u
t ch

an
g
e. It d

o
es so

 b
ecau

se o
f th

e co
m

p
ressio

n
 o

f th
e w

o
rld

 an
d
 its co

n
seq

u
en

ces: th
e in

ru
sh

 o
f 

elsew
h
ere in

to
 o

u
r o

w
n
 en

v
iro

n
m

en
ts, th

e tran
sfo

rm
atio

n
s o

f k
n
o
w

led
g
e, th

e ap
p
earan

ce o
f n

ew
 p

o
litical an

d
 eco

n
o
m

ic g
eo

g
rap

h
ies, an

d
 th

e 

ten
d
en

c
y
 to

 h
o
m

o
g
en

isatio
n
 in

 cu
ltu

re an
d
 in

 in
d
iv

id
u
al an

d
 co

llectiv
e id

en
tity

. R
ath

er th
an

 m
o
d

ern
isatio

n
 an

d
 trad

itio
n
, it is p

erh
ap

s easier to
 sa

y
 

th
at th

is is th
e issu

e o
f th

e relativ
e v

alu
es o

f th
e u

n
iv

ersal an
d
 o

f th
e p

articu
lar o

r lo
cal. A

 n
ew

 u
rg

en
c
y
 h

as b
een

 g
iv

en
 to

 th
e p

ro
b
lem

atic 

relatio
n
sh

ip
 b

etw
een

 u
n
iv

ersality
 an

d
 d

ifferen
ce.  
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T

h
e th

em
e o

f th
is F

o
ru

m
, th

u
s, p

o
ses a n

u
m

b
er o

f cen
tral q

u
estio

n
s. H

o
w

 d
o
 w

e u
n
d
erstan

d
 co

m
p
lex

 p
h
en

o
m

en
a?

 H
o
w

 d
o
 w

e ch
ase o

u
t 

m
y
th

 an
d
 b

ias fro
m

 o
u
r ev

alu
atio

n
 o

f th
e w

o
rld

 ab
o
u
t u

s?
 H

o
w

 d
o
 w

e m
itig

ate ab
so

lu
tes in

 claim
s to

 leg
itim

ac
y
 o

r to
 w

o
rth

? O
n
 w

h
at b

asis d
o
 w

e 

v
erify

 w
h
at is b

en
eficial an

d
 w

h
at is n

eg
ativ

e in
 th

e altern
ativ

es p
resen

t in
 o

u
r tim

e?
 H

o
w

 d
o
 w

e u
n
d
erstan

d
 th

e relatio
n
sh

ip
 b

etw
een

 th
e ch

an
g
es 

th
at accelerate th

e fu
tu

re an
d
 th

e ro
o
ted

 fo
rm

s an
d

 v
alu

es o
f th

e p
resen

t?
  

  
It is th

is th
at b

rin
g
s m

e to
 th

e ro
le o

f u
n
iv

ersities. T
h
ese q

u
estio

n
s b

elo
n
g
 to

 th
eir co

re b
u
sin

ess. U
n
iv

ersities h
av

e, I th
in

k
, th

ree b
asic 

fu
n
ctio

n
s. F

irst, th
e
y
 co

n
stitu

te n
ew

 k
n
o
w

led
g
e eith

er b
y
 research

 w
h
ich

 literally
 d

isco
v

ers n
ew

 p
h
en

o
m

en
a o

r p
ro

p
erties w

h
ich

 w
ere p

rev
io

u
sly

 

u
n
k
n
o
w

n
 o

r else b
y
 fin

d
in

g
 n

ew
 m

ean
in

g
 o

r n
ew

 co
n
ten

t o
r n

ew
 ap

p
licatio

n
s in

 ex
istin

g
 k

n
o
w

led
g
e. S

eco
n
d
, th

ey
 su

b
ject th

e k
n
o
w

led
g
e w

h
ich

 w
e 

h
av

e in
h
erited

 to
 tests w

h
ich

 id
en

tify
 its assu

m
p
tio

n
s an

d
 v

erify
 its reaso

n
ab

le so
lid

ity
. U

sin
g
 a term

 d
raw

n
 fro

m
 th

e cu
rren

t lan
g
u

ag
e o

f p
u
b
lic 

fin
an

ce, w
e m

ig
h
t call th

is “stress-testin
g
” th

e tru
th

s an
d
 certain

ties w
h
ich

 co
m

e fro
m

 o
u
r p

red
ecesso

rs, in
clu

d
in

g
 recen

t o
n
es. T

h
ird

, u
n
iv

ersities 

tran
sm

it th
is k

n
o
w

led
g
e to

 fu
tu

re g
en

eratio
n
s an

d
 to

 th
eir co

n
tem

p
o
rary

 so
ciety

. T
h

e
y
 teach

 it to
 stu

d
en

ts w
h
o
 w

ill g
o
 o

u
t in

to
 th

e w
o
rld

; th
ey

 

p
u
b
lish

 it; th
ey

 p
ro

v
id

e ad
v
ice to

 g
o
v

ern
m

en
ts an

d
 o

th
ers o

n
 th

e b
asis o

f it; th
ey

 co
n
trib

u
te to

 th
e creatio

n
 o

f n
ew

 p
ro

d
u
cts an

d
 n

ew
 en

terp
rises in

 

th
e eco

n
o
m

y
.  

 

 
T

h
at is th

e co
m

m
o
n
 p

ro
ject o

f all u
n
iv

ersities an
d
 o

f all acad
em

ics in
 th

o
se u

n
iv

ersities. A
lth

o
u
g
h
 th

e ap
p
ro

p
riate p

ro
ced

u
res an

d
 

o
b
jects d

iffer b
etw

een
 th

e scien
ces, so

cial scien
ces an

d
 h

u
m

an
ities an

d
 b

etw
een

 d
iscip

lin
es w

ith
in

 th
em

, all acad
em

ics are en
g
ag

ed
 in

 b
asically

 th
e 

sam
e p

ro
cess.  

 T
h
ey

 are u
sin

g
 th

eir facu
lties o

f reaso
n
 in

 o
rd

er to
 scru

tin
ize d

ata an
d
, freein

g
 th

em
selv

es fro
m

 p
rio

r assu
m

p
tio

n
s as far as p

o
ssib

le, to
 

estab
lish

 p
attern

s in
 th

e ev
id

en
ce an

d
 th

u
s to

 p
ro

v
id

e m
ean

in
g
. T

h
ese tests are th

em
selv

es b
ased

 u
p
o
n
 ag

reed
 p

ro
ced

u
res o

f in
v
estig

atio
n
 an

d
 

ev
id

en
ce.  

 F
o
u
r th

in
g
s are essen

tial: th
e n

eu
trality

 o
f th

e in
v
estig

ato
r; th

e ab
sen

ce o
f a p

re-d
eterm

in
ed

 o
u
tco

m
e; a tran

sp
aren

c
y
 o

f m
eth

o
d
 an

d
 ev

id
en

ce 

so
 th

at th
e co

n
clu

sio
n
s m

ay
 b

e tested
 b

y
 o

th
ers; an

d
, fin

ally
, a liv

ely
 an

d
 free d

eb
ate ab

o
u
t th

ese co
n
clu

sio
n
s an

d
 th

eir m
ean

in
g
. T

h
is is th

e essen
ce 

o
f critical en

q
u
iry

. It p
ro

v
id

es th
e g

u
aran

tee to
 so

ciety
 th

at th
e k

n
o
w

led
g
e o

ffered
 b

y
 u

n
iv

ersities is accu
rate o

r, rath
er, as clo

se to
 tru

th
 as can

 b
e 

m
an

ag
ed

 at th
e tim

e. 

  
In

d
eed

, u
n
iv

ersities are v
ery

 m
u
ch

 en
g
ag

ed
 in

 th
e so

ciety
 in

 w
h
ich

 th
ey

 fin
d

 th
em

selv
es. T

h
e
y
 co

n
trib

u
te to

w
ard

s it in
 th

e w
a
y
s th

at I 

id
en

tified
 as th

eir th
ird

 fu
n
ctio

n
. T

h
ey

 rem
ain

 rig
h
tly

 resp
o
n
siv

e to
 its n

eed
s. R

ecen
tly

, m
y
 co

lleag
u

e G
eo

ffre
y
 B

o
u
lto

n
 an

d
 I h

av
e arg

u
ed

 th
at 

g
o
v
ern

m
en

ts alm
o
st ev

ery
w

h
ere h

av
e d

ev
elo

p
ed

 a d
isto

rted
 v

iew
 o

f w
h
at u

n
iv

ersities sh
o
u
ld

 d
o
. i  I d

o
 n

o
t in

ten
d
 to

 co
v
er th

at g
ro

u
n
d
 ag

ain
 h

ere. 

M
y
 p

ro
p
o
sitio

n
 to

d
a
y
 is th

at it is to
 u

n
iv

ersities th
at w

e sh
o
u
ld

 lo
o
k
 fo

r g
u
id

an
ce w

h
en

 ch
allen

g
ed

 b
y
 th

e g
reat d

ilem
m

as o
f m

o
d
ern

ity
, su

ch
 as th

e 

o
n
e p

resen
ted

 to
 th

is F
o
ru

m
. W

e sh
o
u
ld

 d
o
 so

 b
ecau

se it is th
ere th

at w
e are m

o
st lik

ely
 to

 fin
d
 co

n
clu

sio
n
s th

at are d
eep

ly
 th

o
u

g
h
t-o

u
t, b

ased
 o

n
 

ev
id

en
ce, an

d
 d

ev
o
id

 o
f th

e tain
t o

f v
alu

e ju
d

g
em

en
t. 
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O

f co
u
rse, th

ere is o
n
e clear lim

it to
 th

e clarify
in

g
 p

o
w

er o
f u

n
iv

ersities. In
 an

 im
p
o
rtan

t sen
se k

n
o
w

led
g
e is q

u
ite u

n
stab

le, d
esp

ite th
e fact 

th
at, fo

r 
ex

am
p
le, m

an
y
 co

m
p
licated

 scien
tific 

d
isco

v
eries 

can
 b

e d
em

o
n
strated

 b
y
 
rep

etitio
n
 to

 b
e b

e
y
o
n
d
 d

o
u
b
t. T

h
e fact is th

at scien
tific 

k
n
o
w

led
g
e in

 p
articu

lar (b
u
t m

o
st o

th
er b

ran
ch

es also
) is an

 ed
ifice b

u
ilt u

p
o
n
 so

m
e b

asic assu
m

p
tio

n
s. F

ro
m

 tim
e to

 tim
e, th

ese can
 b

e rad
ically

 

su
b
v
erted

. W
e n

eed
 o

n
ly

 th
in

k
 o

f th
e recen

t ch
allen

g
e to

 th
e E

in
stein

 p
rin

cip
les o

f m
o
d
ern

 P
h

y
sics b

y
 n

eu
trin

o
s trav

ellin
g
 ap

p
aren

tly
 faster th

an
 

lig
h
t an

d
 b

y
 th

e d
isco

v
ery

 o
f “d

ark
 en

erg
y
”. S

u
ch

 u
n
certain

ty
 is ev

en
 m

o
re lik

ely
 in

 areas w
h
ere ev

id
en

ce is m
o
re en

ig
m

atic an
d
 m

easu
rem

en
t less 

su
re, su

ch
 as th

e q
u

estio
n
 p

o
sed

 to
 th

is F
o
ru

m
.  

 I said
 earlier th

at th
e issu

e b
efo

re u
s is th

e relatio
n

sh
ip

 b
etw

een
 u

n
iv

ersality
 an

d
 d

ifferen
ce. U

n
iv

ersities co
n
tain

 p
o
w

erfu
l reflectio

n
 o

n
 b

o
th

 

o
f th

ese an
d
 th

at is an
o
th

er reaso
n
 to

 v
alu

e an
d
 learn

 fro
m

 th
e w

h
o
le ran

g
e o

f th
eir activ

ity
. I h

o
p
e th

at I am
 n

o
t m

isrep
resen

tin
g
 th

e scien
ces if I sa

y
 

th
at th

ey
 are co

n
cern

ed
 w

ith
 th

e m
y
steries o

f th
e n

atu
ral an

d
 p

h
y
sical w

o
rld

 o
f w

h
ich

 w
e are p

art an
d
 th

at th
e
y
 are so

 o
n
 th

e p
rem

ise o
f th

e 

u
n
iv

ersality
 o

f p
h

y
sical p

h
en

o
m

en
a. T

h
is is reflected

 in
 th

eir q
u
est fo

r a “th
eo

ry
 o

f ev
ery

th
in

g
”.  

 T
h
e h

u
m

an
ities an

d
 so

cial scien
ces, h

o
w

ev
er, are ab

o
u
t an

o
th

er so
rt o

f co
m

p
lex

ity
 ch

aracterised
 b

y
 d

ifferen
ce. T

h
e
y
 are co

n
cern

ed
 w

ith
 

u
n
d
erstan

d
in

g
 w

h
at h

u
m

an
s as in

d
iv

id
u
als an

d
 so

cial b
ein

g
s h

av
e in

 co
m

m
o
n
 an

d
 h

o
w

 th
ey

 d
iffer. T

h
ese d

iscip
lin

es g
ath

er th
e th

in
k
in

g
, learn

in
g
, 

an
d
 ex

p
lan

atio
n
 o

f w
h
at b

in
d
s an

d
 w

h
at sep

arates h
u
m

an
 b

ein
g
s. T

h
is w

o
rk

 is d
ev

o
ted

 to
 issu

es essen
tial to

 stab
ility

, g
o
o
d
 o

rd
er, creativ

ity
 an

d
 

in
sp

iratio
n
 in

 so
ciety

.  

 T
h
e h

u
m

an
ities in

 p
articu

lar are co
n
cern

ed
 w

ith
 w

h
at it m

ean
s to

 b
e h

u
m

an
. T

h
e
y
 seek

 it in
 th

e sto
ries, th

e id
eas, th

e w
o
rd

s th
at h

elp
 u

s 

m
ak

e sen
se o

f o
u

r liv
es an

d
 th

e w
o
rld

 w
e liv

e in
 an

d
 o

f h
o
w

 w
e h

av
e created

 it an
d
 are created

 b
y
 it. T

h
ese sto

ries, w
o
rd

s an
d
 id

eas g
iv

e v
o
ice to

 

feelin
g
 an

d
 artistic sh

ap
e to

 ex
p
erien

ce, ex
p
lo

rin
g
 issu

es o
f m

o
rality

 an
d
 v

alu
e. T

h
e h

u
m

an
ities seek

 to
 u

n
d
erstan

d
 an

d
 m

ak
e accessib

le th
at 

ex
trao

rd
in

ary
 in

ten
sity

 an
d
 co

m
p
lex

ity
 o

f b
eau

ty
 b

y
 w

h
ich

 h
u
m

an
 b

ein
g
s sp

ecify
 th

em
selv

es in
 th

e m
erg

in
g
 o

f th
o
u
g
h
t, em

o
tio

n
 an

d
 ex

p
ressio

n
. 

T
h
ey

 
p
ro

v
id

e 
u
n
d

erstan
d
in

g
 
o
f 

w
h

y
 
an

d
 
h
o

w
 
w

e 
ex

p
ress 

d
ifferen

tly
 
o
u
r 

co
m

m
o
n
 
ch

aracteristics 
o
f 

h
u
m

an
ity

, 
as 

w
ell 

as 
h
o
w

 
w

e 
d
iffer 

as 

in
d
iv

id
u
als, g

ro
u
p
s an

d
 cu

ltu
res. In

 an
 im

p
o
rtan

t sen
se, all th

is is ab
o
u
t id

en
tity

 an
d
 ab

o
u
t h

o
w

 id
en

tity
 is p

ro
tected

 b
y
 cu

ltu
ral d

ifferen
ce.  

  
In

 co
n

clu
sio

n
, it m

ig
h
t h

av
e b

een
 m

o
re h

o
n
est o

f m
e to

 d
eclare at th

e b
eg

in
n
in

g
 rath

er th
an

 at th
e en

d
 o

f th
is talk

 th
at I d

o
 n

o
t k

n
o
w

 th
e 

recip
e fo

r th
e “H

arm
o
n

y
 o

f C
iv

ilizatio
n
s”. I h

av
e so

m
e o

p
in

io
n
s, b

u
t th

at is n
o
t th

e sam
e th

in
g
. W

h
at I d

o
 th

in
k
 th

at I k
n
o

w
 is th

e fo
llo

w
in

g
.  

  
F

irst, as w
ell as b

ein
g
 m

o
stly

 irrev
ersib

le, g
lo

b
alisatio

n
 b

rin
g
s im

m
en

se b
en

efits. A
t th

e sam
e tim

e, th
e rap

id
 g

ro
w

th
 o

f g
lo

b
al im

m
ed

iac
y
 

an
d
 th

e v
irtu

al p
ro

x
im

ity
 o

f o
n
ce d

istan
t p

o
p
u
latio

n
s m

ak
e co

m
p
etitio

n
 an

d
 d

estru
ctiv

e co
n
flict p

o
ten

tially
 m

o
re d

an
g
ero

u
s. 

  
S

eco
n
d
, d

ifferen
ce is n

ecessary
. It is n

ecessary
 as a co

rrectiv
e to

 th
e g

lo
b
al. It is n

ecessary
 b

ecau
se it is an

 in
tim

ate elem
en

t o
f w

h
at m

ak
es 

u
s h

u
m

an
s an

d
 it is th

u
s at th

e h
eart o

f creativ
ity

 w
ith

o
u
t w

h
ich

 th
e en

erg
y
 o

f g
lo

b
al b

en
efit w

o
u
ld

 falter. It is n
ecessary

 b
ecau

se th
e m

ain
ten

an
ce o

f 

id
en

tity
 is o

n
e o

f th
e b

ases o
f stab

le an
d
 h

ealth
y
 so

cieties. 
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T

h
ird

, it is o
f p

aram
o
u
n
t im

p
o
rtan

ce to
 d

ev
elo

p
 u

n
d
erstan

d
in

g
. W

e n
eed

 to
 u

n
d
erstan

d
 th

e n
atu

re o
f th

e d
y
n

am
ic o

f g
lo

b
alisatio

n
 an

d
 o

f th
e 

in
teractio

n
 b

etw
een

 u
n
iv

ersality
 an

d
 d

ifferen
ce. W

ith
o
u
t th

at u
n
d
erstan

d
in

g
 w

e sh
all n

o
t id

en
tify

 an
d
 b

e ab
le to

 red
u
ce d

an
g
ers th

at m
ay

 arise. W
e 

n
eed

 also
 to

 u
n
d
erstan

d
 w

h
at is v

alid
 in

 o
u
r o

w
n
 cu

ltu
res an

d
 w

h
at is sim

p
ly

 p
reju

d
ice o

r arch
aism

. F
in

ally
, w

e n
eed

 to
 u

n
d
erstan

d
 th

e m
en

talities 

an
d
 assu

m
p
tio

n
s o

f o
th

er civ
ilisatio

n
s if w

e are to
 av

o
id

 u
n
n
ecessary

 co
n

flict w
ith

 th
em

. U
n
d
erstan

d
in

g
 en

ab
les resp

ect fo
r as w

ell as realism
 ab

o
u
t 

o
th

ers w
h
ich

 are a n
ecessary

 b
asis o

f co
-o

p
eratio

n
.  

  
F

o
u
rth

, u
n
iv

ersities are cru
cial in

 all th
is. T

h
eir co

re activ
ities in

clu
d
e th

e search
 fo

r u
n
d

erstan
d

in
g
 an

d
 th

e creatio
n
 o

f ap
p
ro

p
riate an

d
 

reliab
le k

n
o
w

led
g
e. U

n
iv

ersities are th
em

selv
es p

art o
f a g

lo
b
al sy

stem
 o

f k
n
o
w

led
g
e. T

h
e
y
 b

rid
g
e cu

ltu
res th

ro
u

g
h
 tran

s-b
o

rd
er ed

u
catio

n
 an

d
 th

e 

in
tern

atio
n
al m

o
v
em

en
t o

f staff an
d
 stu

d
en

ts w
h
ich

 p
ro

m
o
te p

ractical u
n
d

erstan
d
in

g
. F

u
rth

erm
o
re, th

ey
 teach

 th
e y

o
u
n

g
 p

eo
p
le w

h
o
 w

ill co
m

e to
 

lead
 o

u
r so

cieties an
d
 sh

o
u
ld

 in
stil in

 th
em

 th
e u

n
d
erstan

d
in

g
s n

eed
ed

 h
ere. 

  
F

in
ally

, th
e h

arm
o
n

y
 o

f civ
ilisatio

n
s is n

o
t ach

iev
ed

 o
v
ern

ig
h
t. It is y

o
u
n

g
 p

eo
p
le w

h
o
 create th

e fu
tu

re b
u
t it is ed

u
catio

n
 at all lev

els w
h
ich

 

p
ro

v
id

es th
em

 w
ith

 th
e to

o
ls to

 d
o
 so

. O
n
e th

in
g
 is certain

: ig
n
o
ran

ce is th
e su

rest ro
u
te to

 p
an

ic, h
atred

, an
d
 d

ev
astatio

n
. 

 1  G
eo

ffre
y
 B

o
u
lto

n
 &

 C
o

lin
 L

u
cas, W

hat are universities for?
 (L

E
R

U
, 2

0
0

8
); tran

slated
 in

 C
hinese Science B

ulletin
 (M

arch
 2

0
1
1
). 
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h
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 W
h

a
t a

re u
n

iv
ersities fo

r?
 

G
eo

ffre
y
 B

o
u
lto

n
 an

d
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o
lin

 L
u
cas 

 G
eo

ffre
y
 B

o
u
lto

n
 F

R
S

, F
R

S
E

, is V
ice P

rin
cip

al an
d
 R

eg
iu

s P
ro

fesso
r o

f G
eo

lo
g

y
 an

d
 M

in
eralo

g
y
 in

 th
e U

n
iv

ersity
 o

f E
d
in

b
u

rg
h
. 

S
ir C

o
lin

 L
u
cas is W

ard
en

 o
f R

h
o
d
es H

o
u
se an

d
 fo

rm
er V

ice C
h
an

cello
r o

f th
e U

n
iv

ersity
 o

f O
x

fo
rd

. 

 S
ep

tem
b
er 2

0
0
8

 

 1
. “A

 U
niversity is a place …

 w
hither students com

e from
 every quarter for every kind of know

ledge; …
 a place for the com

m
unication and 

circulation of thought, by m
eans of personal intercourse. …

 It is the place to w
hich a thousand schools m

ake contributions; in w
hich the intellect 

m
ay safely range and speculate. It is a place w

here inquiry is pushed forw
ard, …

 discoveries verified and perfected, and …
 error exposed, by the 

collision of m
ind w

ith m
ind, and know

ledge w
ith know

ledge. …
 M

utual education, in a large sense of the w
ord, is one of the great and incessant 

occupations of hum
an society. …

 O
ne generation form

s another. …
 W

e m
ust consult the living m

an and listen to his living voice, …
 by fam

iliar 
intercourse …

 to adjust together the claim
s and relations of their respective subjects of investigation. T

hus is created a pure and clear atm
osphere 

of thought, w
hich the student also breathes.” S

o
 w

ro
te Jo

h
n
 H

en
ry

 N
ew

m
an

 in
 T

he Idea of a U
niversity in

 1
8
5
2
.1

  

 2
. S

o
m

e 4
0
 y

ears earlier, in
 1

8
1
0
, W

ilh
elm

 v
o
n
 H

u
m

b
o
ld

t w
ro

te a m
em

o
ran

d
u
m

2
 th

at led
 to

 th
e creatio

n
 o

f th
e U

n
iv

ersity
 o

f B
erlin

. H
e en

v
isag

ed
 a 

u
n
iv

ersity
 b

ased
 o

n
 th

ree p
rin

cip
les: u

n
ity

 o
f research

 an
d
 teach

in
g
, freed

o
m

 o
f teach

in
g
 an

d
 acad

em
ic self-g

o
v

ern
an

ce. T
h
e first w

as critical b
o
th

 

o
f research

 d
iv

o
rced

 fro
m

 teach
in

g
, u

n
d

ertak
en

 b
y
 p

riv
ate sch

o
lars o

r in
 sep

arate research
 in

stitu
tes, w

ith
o
u
t th

e stim
u
latio

n
 o

f sh
arin

g
 th

o
se 

in
v
estig

atio
n
s w

ith
 y

o
u
n

g
 m

in
d
s, an

d
 o

f h
ig

h
er ed

u
catio

n
 d

iv
o
rced

 fro
m

 o
rig

in
al en

q
u
iry

. T
h
e seco

n
d
, F

reiheit der L
ehre und des L

ernens, w
as th

at 

p
ro

fesso
rs sh

o
u
ld

 b
e free to

 teach
 in

 acco
rd

an
ce w

ith
 th

eir stu
d
io

u
sly

 an
d
 ratio

n
ally

 b
ased

 co
n
v
ictio

n
s. T

h
e th

ird
 p

rin
cip

le, o
f acad

em
ic self-

g
o
v
ern

m
en

t, o
n
ly

 im
p
licit in

 H
u
m

b
o
ld

t’s m
em

o
 b

u
t in

creasin
g
ly

 ap
p

aren
t as an

 in
teg

ral co
m

p
o
n

en
t o

f h
is v

isio
n
, w

as m
ean

t to
 p

ro
tect acad

em
ic 

w
o
rk

 fro
m

 th
e d

isto
rtio

n
s o

f g
o
v

ern
m

en
t co

n
tro

l.  

 3
. T

h
e p

ercep
tio

n
s o

f N
ew

m
an

 an
d
 H

u
m

b
o
ld

t h
av

e d
o
m

in
ated

 w
estern

 th
in

k
in

g
 ab

o
u
t th

e fu
n
ctio

n
s o

f u
n
iv

ersities. T
h
ey

 are rep
resen

ted
 to

 d
ifferen

t 

ex
ten

ts an
d
 in

 d
ifferen

t w
a
y
s in

 th
e o

b
jectiv

es an
d
 stru

ctu
res o

f th
e co

m
p
reh

en
siv

e research
 u

n
iv

ersities o
f E

u
ro

p
e. T

h
e
y
 are so

m
etim

es co
n
sid

ered
 

to
 b

e an
tith

etical, im
p
ly

in
g
 th

at th
e eth

o
s o

f sp
ecialised

 research
 is in

 ten
sio

n
 w

ith
 th

e lib
eral ed

u
catio

n
 o

f an
 in

fo
rm

ed
 an

d
 critical citizen

. T
h
at m

a
y
 

sim
p
ly

 b
e a reflectio

n
 o

f th
e o

p
en

n
ess to

 co
n
trad

ictio
n
 th

at is p
art o

f th
e g

en
iu

s o
f th

e u
n
iv

ersity
. F

o
r o

u
r p

art, w
e see th

em
 as co

m
p
lem

en
tary

 an
d

 

th
e w

estern
 co

m
p

reh
en

siv
e u

n
iv

ersity
 to

 b
e in

 m
an

y
 w

a
y
s th

e fu
sio

n
 o

f th
e tw

o
. T

h
u
s, N

ew
m

an
’s “d

isco
v
eries v

erified
 an

d
 p

erfected
 an

d
 erro

r 

ex
p
o
sed

 b
y
 th

e co
llisio

n
 o

f m
in

d
 w

ith
 m

in
d
, an

d
 k

n
o
w

led
g
e w

ith
 k

n
o
w

led
g
e” is a p

o
w

erfu
l b

asis fo
r H

u
m

b
o
ld

t’s search
 fo

r n
ew

 k
n
o
w

led
g
e th

ro
u

g
h

 

research
. E

q
u
ally

, to
 co

n
su

lt “th
e liv

in
g
 m

an
 an

d
 listen

 to
 h

is liv
in

g
 v

o
ice” em

p
h
asises th

e v
irtu

e o
f tu

itio
n
 b

y
 research

ers w
h
o
, w

ith
 first-h

an
d

 

rath
er th

an
 seco

n
d
-h

an
d
 k

n
o
w

led
g
e, are b

est ab
le to

 p
en

etrate w
ith

 th
eir stu

d
en

ts th
e co

m
p
lex

 tan
g
le in

 w
h
ich

 tru
e k

n
o
w

led
g
e o

ften
 lies.  

 



R
iccard

o
 C

ap
p
ellin

, C
o
rso

 d
i E

co
n
o
m

ia d
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icerca e d
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o
n
o
scen

za, U
n
iv

ersità d
i R

o
m

a "T
o
r V

erg
ata"

 

 
5
4

6
. If w

e m
a
y
 b

o
rro

w
 a p

h
rase fro

m
 th

e fo
u
n
d
ers o

f th
e A

m
erican

 P
h
ilo

so
p
h
ical S

o
ciety

3
, u

n
iv

ersities are co
n
cern

ed
 to

 create an
d
 tran

sm
it “u

sefu
l 

k
n
o
w

led
g
e”. In

escap
ab

ly
, th

e d
efin

itio
n
 o

f u
sefu

l k
n
o
w

led
g
e is relativ

e: it is p
artly

 w
h
at is p

ractically
 u

sefu
l; it is p

artly
 w

h
at serv

es th
e b

ro
ad

est 

p
u
rp

o
se o

f ren
d
erin

g
 th

e h
u
m

an
 co

n
d
itio

n
 an

d
 th

e w
o
rld

 w
e liv

e in
 co

h
eren

t to
 u

s; an
d
 it is also

 p
artly

 th
e p

rep
aratio

n
 o

f w
h
at w

e d
o
 n

o
t y

et k
n
o
w

 to
 

b
e u

sefu
l k

n
o
w

led
g
e.  

 8
. It is im

p
o
rtan

t to
 rem

em
b
er th

at w
h
atev

er p
o
licy

-d
riv

en
 d

em
an

d
s are p

laced
 o

n
 u

n
iv

ersities an
d
 w

h
atev

er th
e d

esire to
 m

an
d
ate p

articu
lar 

o
u
tco

m
es, th

e sp
ace o

f u
n
iv

ersity
 en

d
eav

o
u
r is essen

tially
 o

n
e w

h
ere d

isco
v
eries can

n
o
t b

e d
eterm

in
ed

 in
 ad

v
an

ce an
d
 w

h
ere th

e co
n
seq

u
en

ces o
f 

th
e en

co
u
n
ter b

etw
een

 m
in

d
s, b

etw
een

 a m
in

d
, a p

ro
b
lem

 an
d
 ev

id
en

ce, an
d
 b

etw
een

 th
e m

in
d
s o

f su
ccessiv

e d
ifferen

t g
en

eratio
n
s are p

ro
fo

u
n
d
ly

 

an
d
 m

arv
ello

u
sly

 u
n
p
red

ictab
le. T

h
e
y
 are th

e v
ery

 co
n
d
itio

n
s o

f creativ
ity

.  

 9
. 

T
h
ese 

en
d
u
rin

g
 
elem

en
ts 

o
f 

su
ccess 

ex
p
lain

 
w

h
y
, 

in
 
th

e 
w

o
rld

 
o
f 

g
lo

b
alisatio

n
, 

u
n
iv

ersities 
are 

n
o
w

 
reg

ard
ed

 
as 

cru
cial 

n
atio

n
al 

assets. 

G
o
v
ern

m
en

ts w
o
rld

w
id

e see th
em

 as v
ital so

u
rces o

f n
ew

 k
n
o

w
led

g
e an

d
 in

n
o
v
ativ

e th
in

k
in

g
, as p

ro
v
id

ers o
f sk

illed
 p

erso
n
n
el an

d
 cred

ib
le 

cred
en

tials, as co
n
trib

u
to

rs to
 in

n
o
v
atio

n
, as attracto

rs o
f in

tern
atio

n
al talen

t an
d
 b

u
sin

ess in
v
estm

en
t in

to
 a reg

io
n
, as ag

en
ts o

f so
cial ju

stice an
d
 

m
o
b
ility

, an
d
 as co

n
trib

u
to

rs to
 so

cial an
d
 cu

ltu
ral v

itality
.  

  1
0
. It is n

o
t su

rp
risin

g
 th

erefo
re th

at u
n
iv

ersities h
av

e m
o
v
ed

 fro
m

 th
e p

erip
h
ery

 to
 th

e cen
tre o

f g
o
v
ern

m
en

t ag
en

d
as. G

o
v
ern

m
en

ts aro
u
n
d
 th

e 

w
o
rld

 h
av

e in
v
ested

 h
eav

ily
 in

 u
n
iv

ersities an
d
 m

ad
e d

em
an

d
s u

p
o
n
 th

em
 ab

o
u
t o

b
jectiv

es an
d
 ev

en
 th

e p
ro

cesses u
sed

 to
 attain

 th
em

. T
h
e 

E
u
ro

p
ean

 U
n
io

n
 serv

es as an
 ex

am
p
le: it h

as p
ro

m
o
ted

 a “m
o
d
ern

isatio
n
 ag

en
d
a” fo

r u
n
iv

ersity
 refo

rm
 “as a co

re co
n
d
itio

n
 fo

r th
e su

ccess o
f th

e 

b
ro

ad
er 

L
isb

o
n
 
S

trateg
y
4
 
to

 
m

ak
e 

th
e 

E
u
ro

p
ean

 
U

n
io

n
 
“th

e 
m

o
st 

d
y
n

am
ic 

an
d
 
co

m
p
etitiv

e 
k
n
o
w

led
g
e-b

ased
 
eco

n
o
m

y
 
in

 
th

e 
w

o
rld

”5
. 

T
h
e 

E
u
ro

p
ean

 C
o
m

m
issio

n
 h

as d
efin

ed
 th

e ro
le o

f u
n

iv
ersities as to

 ex
p
lo

it th
e so

-called
 “k

n
o

w
led

g
e trian

g
le o

f research
, ed

u
catio

n
 an

d
 in

n
o
v
atio

n
”6

, 

an
d
 h

as set ab
o
u
t creatin

g
 its o

w
n
 u

n
iv

ersity
, th

e E
u
ro

p
ean

 In
stitu

te o
f In

n
o
v
atio

n
 an

d
 T

ech
n
o
lo

g
y
, to

 d
em

o
n
strate h

o
w

 th
ese o

b
jectiv

es sh
o
u
ld

 b
e 

ad
d
ressed

.  

 1
2
. T

h
is p

o
licy

 p
reo

ccu
p

atio
n
 w

ith
 th

e im
m

ed
iate ch

allen
g
es o

f a w
o

rld
 in

 tran
sitio

n
 h

as led
 to

 a g
ro

w
in

g
 ten

d
en

c
y
 to

 see u
n
iv

ersities as so
u
rces o

f 

h
ig

h
ly

 sp
ecific b

en
efits. T

h
is m

ean
s in

 p
articu

lar th
at th

ey
 are (o

r sh
o

u
ld

 b
e) so

u
rces o

f m
ark

etab
le co

m
m

o
d
ities fo

r th
eir cu

sto
m

ers, b
e th

e
y
 

stu
d
en

ts, b
u
sin

ess o
r th

e state. T
h
ere are in

ju
n
ctio

n
s to

 red
esig

n
 o

r rep
ack

ag
e an

d
 sell th

eir p
ro

d
u

cts in
 resp

o
n
se to

 sh
iftin

g
 co

n
su

m
er p

rio
rities an

d
 

to
 th

e im
m

ed
i- ate g

ratificatio
n
 o

f th
e m

ark
etp

lace.   

 1
3
. In

d
eed

, w
h

at is strik
in

g
 is th

at th
e realisatio

n
 o

f th
e im

p
o
rtan

ce o
f u

n
iv

ersities in
 th

e co
n
tex

t o
f g

lo
b
alisatio

n
 h

as b
ro

u
g
h
t g

o
v

ern
m

en
ts o

f m
o
st 

o
f th

e m
ajo

r eco
n
o
m

ies (o
th

er th
an

 th
e U

S
A

 w
h

ere o
th

er m
ech

an
ism

s o
p
erate7

) to
 seek

 to
 reg

u
late an

d
 stim

u
late u

n
iv

ersities in
 o

rd
er to

 m
ak

e th
em

 

in
stru

m
en

ts o
f so

cial an
d
 eco

n
o
m

ic p
u
b
lic p

o
licy

. B
ro

ad
ly

 sp
eak

in
g
, p

u
b
lic p

o
licy

 sees u
n
iv

ersities as v
ecto

rs o
f th

e co
n
tem

p
o
rary

 sk
illin

g
 o

f an
 

in
creasin

g
 seg

m
en

t o
f th

e p
o
p
u
latio

n
 an

d
 as p

ro
v
id

ers o
f in

n
o
v
atio

n
 th

at can
 b

e tran
slated

 in
to

 ad
v
an

tag
e in

 a fast ch
an

g
in

g
 g

lo
b

al eco
n
o
m

ic 

R
iccard

o
 C

ap
p
ellin

, C
o
rso

 d
i E

co
n
o
m

ia d
ella R

icerca e d
ella C

o
n
o
scen

za, U
n
iv

ersità d
i R

o
m

a "T
o
r V

erg
ata"

 

 
5
5

en
v
iro

n
m

en
t. T

h
is in

v
o
lv

es th
e u

se o
f reg

u
latio

n
 an

d
 in

cen
tiv

es (esp
ecially

 fin
an

cial) to
 o

b
tain

 fo
rm

s o
f b

eh
av

io
u
r in

 u
n
iv

ersities th
at p

ro
v
id

e 

o
u
tco

m
es d

efin
ed

 as d
esirab

le w
ith

in
 th

is sh
o
rt-term

 fram
e o

f referen
ce.  

 1
4
. P

u
b
lic p

o
licy

 im
p
lies th

e en
g
ag

em
en

t o
f u

n
iv

ersities in
 th

e co
n
tem

p
o
rary

 co
n
cern

s an
d
 o

b
jectiv

es o
f th

eir so
cieties. W

e reco
g
n
ise th

at as b
o
th

 

n
ecessary

 an
d
 w

elco
m

e. P
u
b
lic p

o
licy

 ack
n
o

w
led

g
es th

e p
o
ten

tial fo
r th

e creativ
ity

 o
f u

n
iv

ersities to
 b

en
efit th

e eco
n
o
m

y
. W

e reco
g
n
ise th

e v
alid

ity
 

o
f th

at p
rem

ise. H
o
w

ev
er, th

e co
n
ten

tio
n
 o

f th
is p

ap
er is th

at su
ch

 p
u
b
lic p

o
licy

 n
eed

s to
 b

e m
o
d

erated
 b

y
 a b

etter u
n
d

erstan
d
in

g
 o

f th
e b

ro
ad

er 

fu
n
ctio

n
 o

f u
n
iv

ersities. W
e b

eliev
e th

at th
e g

en
eral attitu

d
es th

at u
n
d
erlie su

ch
 g

o
v
ern

m
en

t p
o
licies are b

ased
 o

n
 so

m
e serio

u
s m

isu
n
d
erstan

d
in

g
s. 

It is cru
cial th

at th
e tru

e ro
le o

f u
n
iv

ersities in
 m

o
d
ern

 so
cieties an

d
 th

e relatio
n
sh

ip
s b

etw
een

 m
ean

s an
d
 en

d
s are u

n
d
ersto

o
d
 b

efo
re m

ech
an

ism
s to

 

p
ro

m
o
te ch

an
g
e are p

u
t in

 p
lace. In

d
eed

, th
ere is a d

an
g
er th

at th
e cu

rren
t ap

p
ro

ach
 to

 u
n
iv

ersities is u
n
d
erm

in
in

g
 th

e v
ery

 p
ro

cesses th
at are th

e 

so
u
rce o

f th
o
se b

en
efits so

 ch
erish

ed
 b

y
 g

o
v
ern

m
en

t. It m
a
y
 stau

n
ch

 th
e u

n
iv

ersities’ cap
acities to

 lo
o
k
 b

ey
o
n
d
 to

d
a
y
’s co

n
cern

s in
 o

rd
er to

 p
rep

are 

th
e th

o
u
g
h
ts an

d
 th

e id
eas th

at th
e fu

tu
re w

ill n
eed

. U
ltim

ately
, th

e
y
 w

o
u
ld

 b
e left as u

n
iv

ersities o
n
ly

 in
 n

am
e.   

 1
5
. In

creasin
g
ly

, d
iscu

ssio
n
s ab

o
u
t th

e o
rg

an
isatio

n
 o

f research
 an

d
 in

d
eed

 o
f th

e u
n
iv

ersity
 sy

stem
 acro

ss E
u

ro
p
e h

av
e b

eco
m

e d
o
m

in
ated

 b
y
 

an
aly

ses o
f th

e w
a
y
s in

 w
h
ich

 th
ey

 can
 b

est fu
lfil an

 im
m

ed
iate eco

n
o
m

ic fu
n
ctio

n
8
. B

u
t w

e sh
o
u
ld

 p
au

se to
 co

n
sid

er w
h
eth

er b
o
th

 th
e en

d
 an

d
 th

e 

m
ean

s to
 ach

iev
e it h

av
e b

een
 co

rrectly
 id

en
tified

.  

 1
8
. N

o
n
eth

eless, w
e arg

u
e th

at th
ese o

u
tco

m
es are th

e b
y
-p

ro
d
u
cts o

f a p
o

licy
 co

n
stru

cted
 o

n
 flaw

ed
 p

rem
ises. M

an
y
 g

o
v
ern

m
en

ts h
av

e ad
o
p
ted

 a 

sim
p
listic red

u
ctio

n
ism

 in
 th

eir p
ercep

tio
n
 o

f th
e co

n
n
ectio

n
 b

etw
een

 u
n
iv

ersities an
d
 g

lo
b
alisatio

n
. G

lo
b
alisatio

n
 is certain

ly
 th

e ch
ild

 o
f th

e 

b
reath

tak
in

g
 scien

tific an
d
 tech

n
o
lo

g
ical ad

v
an

ces th
at h

av
e created

 th
e d

ev
elo

p
m

en
ts in

 co
m

m
u
n
icatio

n
 w

h
o
se rap

id
ity

 an
d
 u

n
iv

ersality
 h

av
e 

asto
n
ish

ed
 th

e v
ast m

ajo
rity

 o
f p

eo
p
le w

h
o
 d

o
 n

o
t u

n
d
erstan

d
 th

e tech
n
o
lo

g
y
. W

h
eth

er g
lo

b
alisatio

n
 is th

e creatio
n
 o

f th
is tech

n
o
lo

g
y
 o

r sim
p
ly

 

an
o
th

er v
ersio

n
 o

f th
e g

lo
b
alisin

g
 ten

d
en

c
y
 o

f n
in

eteen
th

- cen
tu

ry
 im

p
erialism

s h
ard

ly
 m

atters. W
h
at p

o
licy

 m
ak

ers h
av

e seen
 is th

e p
o
w

er o
f 

tech
n
o
lo

g
ical in

n
o
v
atio

n
 an

d
 th

e th
reat o

f w
o

rld
 eco

n
o
m

ic reo
rd

erin
g
 th

at it p
o
ses. T

h
e
y
 h

av
e m

ad
e a cu

rso
ry

 co
n
n

ectio
n
 b

etw
een

 tech
n
o
lo

g
y
 an

d
 

scien
ce an

d
 th

en
 b

etw
een

 scien
ce an

d
 th

e o
b
v
io

u
s p

lace w
h
ere p

u
b
lic m

o
n
ey

 is sp
en

t o
n
 it –

 u
n
iv

ersities. It is o
n
 th

is b
asis th

at p
o
licies o

f in
v
estin

g
 

in
 u

n
iv

ersity
 scien

ce w
ith

 a p
articu

larly
 p

u
b
lic b

en
efit in

 v
iew

 h
av

e em
erg

ed
.  

 2
2
. N

o
n
eth

eless, th
e co

n
ten

tio
n
 o

f th
is p

ap
er is th

at th
e cu

rren
t em

p
h
asis o

f p
u
b
lic p

o
licy

 ab
o
u
t u

n
iv

ersities in
 E

u
ro

p
e an

d
 elsew

h
ere is far fro

m
 

cap
tu

rin
g
 th

e essen
tial reality

 o
f th

eir fu
n
ctio

n
 in

 so
ciety

. R
esearch

 u
n
iv

ersities in
 p

articu
lar m

u
st b

e w
ary

 o
f sim

p
ly

 accep
tin

g
 th

e p
rem

ises o
f th

at 

p
o
licy

 as a w
h
o
le tru

th
. T

h
ey

 m
u
st h

av
e a clear sen

se o
f th

eir o
w

n
 ab

o
u
t w

h
at th

ey
 stan

d
 fo

r an
d
 w

h
at th

eir p
u
rp

o
se is. T

h
e
y
 sh

o
u
ld

 n
o
t b

e ru
sh

ed
 b

y
 

a co
m

b
in

atio
n
 o

f in
d
u
cem

en
ts, u

rg
en

c
y
 an

d
 reg

u
latio

n
 in

to
 accep

tin
g
 an

 id
en

tity
 p

ro
ffered

 th
em

 fro
m

 th
eir am

b
ien

t w
o
rld

, b
u
t th

ey
 m

u
st en

g
ag

e 

w
ith

 
it 

to
 
d
efin

e 
a 

co
m

m
o
n
ly

 
accep

ted
 
p
u
rp

o
se. 

E
v
en

 
accep

tin
g
 
th

e 
E

u
ro

p
ean

 
C

o
m

m
issio

n
’s 

k
n
o
w

led
g
e 

trian
g
le 

o
f 

ed
u
catio

n
 
–
 
research

 
–

 

in
n
o
v
atio

n
, u

n
iv

ersities n
eed

 to
 p

ro
v
id

e th
eir o

w
n
 an

sw
ers to

 th
e q

u
estio

n
s: W

h
at so

rt o
f ed

u
catio

n
?
 W

h
at so

rt o
f research

?
 A

n
d
 h

o
w

 d
o
 u

n
iv

ersities 

co
n
trib

u
te to

 in
n
o
v
atio

n
, p

rev
io

u
sly

 b
eliev

ed
 to

 b
e th

e ex
clu

siv
e d

o
m

ain
 o

f p
riv

ate in
d
u
stry

?
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5
6

2
3
. T

h
e p

h
rase “u

sefu
l k

n
o
w

led
g
e” ten

d
s to

 im
p
ly

 th
e im

m
ed

iately
 ap

p
licab

le. B
u
t to

d
a
y
’s p

reo
ccu

p
atio

n
s are in

ev
itab

ly
 m

y
o
p
ic, o

ften
 ep

h
em

eral, 

g
iv

in
g
 little th

o
u
g
h
t fo

r to
m

o
rro

w
. T

h
e id

eas, th
o
u
g
h
ts an

d
 tech

n
o
lo

g
ies th

at to
m

o
rro

w
 w

ill n
eed

 o
r th

at w
ill fo

rg
e to

m
o
rro

w
, are h

id
 fro

m
 u

s, an
d

 

fo
resig

h
t ex

ercises h
av

e h
ad

 a lam
en

tab
le reco

rd
 o

f su
ccess in

 attem
p
tin

g
 to

 p
red

ict th
em

. Ju
st as th

e b
reath

tak
in

g
 p

ace o
f scien

tific, tech
n
o
lo

g
ical 

an
d
 so

cietal in
n
o
v
atio

n
 h

as ch
an

g
ed

 an
d
 is ch

an
g
in

g
 th

e w
a
y
 w

e liv
e, in

 an
 u

n
p
red

ictab
le w

a
y
, so

 w
ill it in

 th
e fu

tu
re. T

h
e u

n
iv

ersities in
 th

eir 

creativ
e, freeth

in
k
in

g
 m

o
d
e are a v

ital reso
u
rce fo

r th
at fu

tu
re an

d
 an

 in
su

ran
ce ag

ain
st it. T

h
e p

o
licies b

ein
g
 in

creasin
g
ly

 p
ressed

 u
p
o
n
 th

em
 

im
p
licitly

 assu
m

e a k
n
o
w

ab
le fu

tu
re o

r a static so
cietal o

r eco
n
o
m

ic fram
e. A

s D
rew

 F
au

st h
as said

, in
 h

er in
au

g
u
ral ad

d
ress as P

resid
en

t o
f 

H
arv

ard
1
0
: “A

 u
n
iv

ersity
 is n

o
t ab

o
u
t resu

lts in
 th

e n
ex

t q
u
arter; it is n

o
t ev

en
 ab

o
u
t w

h
o
 a stu

d
en

t h
as b

eco
m

e b
y
 g

rad
u
atio

n
. It is ab

o
u
t learn

in
g
 

th
at m

o
u
ld

s a lifetim
e; learn

in
g
 th

at tran
sm

its th
e h

eritag
e o

f m
illen

n
ia; learn

in
g
 th

at sh
ap

es th
e fu

tu
re”.  

 2
5
. N

o
tw

ith
stan

d
in

g
 th

ese lesso
n
s fro

m
 th

e recen
t p

ast, m
u
ch

 cu
rren

t th
in

k
in

g
 ab

o
u
t u

n
iv

ersities im
p
lies a p

red
o
m

in
an

t co
n
cern

 th
at th

e
y
 sh

o
u
ld

 

g
ear th

em
selv

es o
n
ly

 to
 im

m
ed

iate d
em

an
d
s. W

e arg
u
e th

at in
 research

, in
 teach

in
g
 an

d
 in

 learn
in

g
 it is n

o
t o

n
ly

 im
p
o
rtan

t th
at u

n
iv

ersities ad
d
ress 

an
d
 train

 fo
r cu

rren
t n

eed
s, b

u
t eq

u
ally

 im
p
o
rtan

t th
at th

ey
 d

ev
elo

p
 th

e th
in

k
in

g
 an

d
 th

e m
en

tal an
d
 co

n
cep

tu
al sk

ills an
d
 h

ab
its th

at eq
u
ip

 th
eir 

g
rad

u
ates to

 ad
ap

t to
 ch

an
g
e an

d
 ev

en
 steer it if circu

m
stan

ces p
erm

it. U
n
certain

ty
 ab

o
u
t fu

tu
re relev

an
ce in

 th
e sp

ectru
m

 o
f research

 o
r o

f cu
rricu

la 

is su
ch

 th
at a D

arw
in

ian
 ad

ap
tiv

e m
o
d

el is th
e m

o
st ap

p
ro

p
riate; w

h
ere b

o
th

 ran
g
e acro

ss th
e w

h
o
le lan

d
scap

e o
f h

u
m

an
 u

n
d
erstan

d
in

g
 an

d
 

ex
p
erien

ce, em
b
o
d
ied

 n
o

t o
n
ly

 in
 th

e n
atu

ral scien
ces an

d
 tech

n
o
lo

g
y
 b

u
t also

 in
 th

e arts, h
u
m

an
ities an

d
 so

cial scien
ces.   

 2
6
. 

T
h
e 

k
e
y
 

to
 

retain
in

g
 

th
e 

flex
ib

ility
 

to
 

ex
p
lo

it 
th

e 
u
n
ex

p
ected

 
lies 

in
 

a 
fu

n
d
am

en
tal 

u
n
d

erstan
d
in

g
 

o
f 

th
e 

n
atu

re 
o
f 

p
h
en

o
m

en
a. 

S
u
ch

 

u
n
d
erstan

d
in

g
 co

n
tin

u
o
u

sly
 resy

n
th

esis sp
ecific k

n
o
w

led
g
e in

 th
e fo

rm
 o

f g
en

eral u
n
d
erstan

d
in

g
 th

at is b
ro

ad
ly

 ap
p
licab

le, su
ch

 th
at a co

m
p
lex

 

n
arrativ

e 
in

 
o
n
e 

g
en

eratio
n
 

can
 

b
e 

rep
laced

 
b

y
 

a 
sim

p
ler 

o
n
e 

in
 

su
cceed

in
g
 

g
en

eratio
n
s. 

B
asic 

research
 

th
at 

co
m

p
resses 

an
d
 

g
en

eralises 

u
n
d
erstan

d
in

g
 in

 th
is w

ay
 in

v
ig

o
rates teach

in
g
 th

at p
ro

b
es th

e lim
its o

f u
n
d
erstan

d
in

g
. T

o
g
eth

er, th
ey

 are th
e fu

el fo
r th

e u
n
iv

ersity
 en

g
in

e. S
u
ch

 

g
en

eric 
u
n
d
erstan

d
in

g
 
also

 
rep

resen
ts 

a 
fu

n
d
am

en
tal 

“tran
sferab

le 
sk

ill” 
w

h
ich

 
can

 
b
e 

ap
p
lied

 
to

 
a 

m
u
ch

 
w

id
er 

ran
g
e 

o
f 

circu
m

stan
ces 

an
d

 

p
h
en

o
m

en
a th

an
 an

y
 catalo

g
u
e o

f sp
ecific k

n
o

w
led

g
e. It is a v

ital in
v
estm

en
t in

 th
e fu

tu
re. 

 2
7
. W

e co
n
cu

r w
ith

 th
e v

iew
 th

at u
n
iv

ersities’ fu
n
d
am

en
tal co

n
trib

u
tio

n
 to

 so
ciety

 lies in
 creatin

g
 an

d
 p

assin
g
 o

n
 “u

sefu
l k

n
o
w

led
g
e”, an

d
 en

g
ag

in
g
 

w
ith

 so
ciety

 in
 its ap

p
licatio

n
, b

u
t arg

u
e th

at th
e d

efin
itio

n
 o

f u
tility

 is o
ften

 to
o
 n

arro
w

ly
 d

raw
n
. A

s is ev
id

en
t fro

m
 th

e arg
u
m

en
t so

 far, w
e d

o
 n

o
t 

co
n
cu

r w
ith

 th
e in

creasin
g
 assu

m
p
tio

n
 th

at u
sefu

l k
n
o
w

led
g
e is o

n
ly

 th
at im

m
ed

iate k
n
o
w

led
g
e w

h
ich

 fo
rm

s th
e b

asis fo
r th

e tech
n
o
lo

g
ies an

d
 sk

ills 

b
eliev

ed
 to

 b
e cru

cial fo
r eco

n
o
m

ic su
ccess. U

sefu
l k

n
o
w

led
g
e, an

d
 th

e sk
ills th

at g
o
 w

ith
 it, are d

eriv
ativ

e fro
m

 a d
eep

er cap
ab

ility
 th

at is 

in
su

fficien
tly

 cred
ited

 b
y
 g

o
v

ern
m

en
t, an

d
 o

ften
 relin

q
u
ish

ed
 fo

r sh
allo

w
er p

ercep
tio

n
s o

f u
tility

 b
y
 th

e v
ery

 acad
em

ics w
h
o
 sh

o
u
ld

 m
o
st ch

erish
 it. 

It is a cap
ab

ility
 d

eep
ly

 em
b
ed

d
ed

 in
 th

e fu
n
d
am

en
tal ro

le th
at u

n
iv

ersities h
av

e in
 creatin

g
 n

ew
 k

n
o
w

led
g
e an

d
 tran

sm
ittin

g
 it to

 su
ccessiv

e 

g
en

eratio
n
s to

g
eth

er w
ith

 th
e k

n
o
w

led
g
e w

h
ich

 h
as b

een
 accu

m
u
lated

 b
y
 p

red
ecesso

rs an
d
 w

h
ich

 in
 each

 g
en

eratio
n
 is su

b
jected

 to
 ren

ew
ed

 tests o
f 

v
erificatio

n
.  
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5
7

2
9
. L

et u
s th

erefo
re ex

am
in

e h
o
w

 u
n
iv

ersity
 co

n
trib

u
tio

n
s to

 so
ciety

 are ach
iev

ed
 th

ro
u

g
h
 th

eir h
isto

ric ro
les in

 ed
u
catio

n
 an

d
 research

, an
d
 h

o
w

 

th
ey

 sh
o
u
ld

 b
est resp

o
n
d
 to

 cu
rren

t p
rio

rities fo
r o

u
treach

, in
 co

n
trib

u
tin

g
 to

 in
n
o
v
atio

n
, an

d
 in

 p
u
b
lic an

d
 in

tern
atio

n
al en

g
ag

em
en

t. T
h
e
y
 are b

y
 n

o
 

m
ean

s all th
e ro

les th
at u

n
iv

ersities d
o
 o

r co
u
ld

 p
lay

, b
u
t are th

e m
ajo

r p
arts o

f th
eir cu

rren
t effo

rt an
d
 th

e fo
cu

s o
f cu

rren
t d

eb
ate.  

 3
0
. T

h
ere is, o

r sh
o
u
ld

 b
e, in

 u
n
iv

ersity
 ed

u
catio

n
, a co

n
cern

 n
o
t o

n
ly

 w
ith

 w
h
at is learn

ed
, b

u
t also

 w
ith

 h
o
w

 it is learn
ed

. T
o
o
 m

u
ch

 p
ed

ag
o

g
y
 is 

co
n
cern

ed
 so

lely
 w

ith
 th

e tran
sfer o

f in
fo

rm
atio

n
. E

v
en

 an
 ed

u
catio

n
 d

irected
 to

w
ard

s im
m

ed
iate v

o
catio

n
al en

d
s is less th

an
 it co

u
ld

 b
e, an

d
 

g
rad

u
ates are left w

ith
 less p

o
ten

tial th
an

 th
e
y
 m

ig
h
t h

av
e, if it fails to

 en
g
ag

e th
e stu

d
en

t in
 g

rap
p
lin

g
 w

ith
 u

n
certain

ty
, w

ith
 d

eep
 u

n
d

erly
in

g
 issu

es 

an
d
 w

ith
 co

n
tex

t. G
en

eratio
n
 b

y
 g

en
eratio

n
 u

n
iv

ersities serv
e to

 m
ak

e stu
d
en

ts th
in

k
. T

h
e
y
 d

o
 so

 b
y
 feed

in
g
 an

d
 train

in
g
 th

eir in
stin

ct to
 u

n
d
erstan

d
 

an
d
 seek

 m
ean

in
g
. It is a p

ro
cess w

h
ereb

y
 y

o
u
n

g
 p

eo
p
le, an

d
 th

o
se o

f m
o
re m

atu
re y

ears w
h
o
 in

creasin
g
ly

 jo
in

 th
em

 as stu
d
en

ts, are tau
g
h
t to

 

q
u
estio

n
 in

terp
retatio

n
s th

at are g
iv

en
 to

 th
em

, to
 red

u
ce th

e ch
ao

s o
f in

fo
rm

atio
n
 to

 th
e o

rd
er o

f an
 an

aly
tical arg

u
m

en
t. T

h
ey

 are tau
g
h
t to

 seek
 o

u
t 

w
h
at is relev

an
t to

 th
e reso

lu
tio

n
 o

f a p
ro

b
lem

; th
e
y
 learn

 p
ro

g
ressiv

ely
 to

 id
en

tify
 p

ro
b
lem

s fo
r th

em
selv

es an
d
 to

 reso
lv

e th
em

 b
y
 ratio

n
al 

arg
u
m

en
t su

p
p
o
rted

 b
y
 ev

id
en

ce; an
d
 th

e
y
 learn

 n
o
t to

 b
e d

ism
ay

ed
 b

y
 co

m
p
lex

ity
 b

u
t to

 b
e cap

ab
le an

d
 d

arin
g
 in

 u
n
rav

ellin
g
 it. T

h
e
y
 learn

 to
 seek

 

th
e tru

e m
ean

in
g
 o

f th
in

g
s: to

 d
istin

g
u
ish

 b
etw

een
 th

e tru
e an

d
 th

e m
erely

 seem
in

g
ly

 tru
e, to

 v
erify

 fo
r th

em
selv

es w
h

at is stab
le in

 th
at v

ery
 

u
n
stab

le co
m

p
o
u
n
d
 th

at o
ften

 p
asses fo

r k
n
o
w

led
g
e. T

h
ese are d

eep
ly

 p
erso

n
al, p

riv
ate g

o
o
d
s, b

u
t th

ey
 are also

 p
u
b
lic g

o
o
d
s. T

h
ey

 are th
e q

u
alities 

w
h
ich

 ev
ery

 so
ciety

 n
eed

s in
 its citizen

s. T
h
at is ev

en
 m

o
re th

e case in
 o

u
r E

u
ro

p
ean

 so
cieties sin

ce o
u
r cu

ltu
re b

eliev
es th

at fair an
d

 o
p
en

 so
cieties, 

w
h
ich

 
can

 
reso

lv
e 

leg
itim

ate 
co

m
p
etitio

n
 

b
etw

een
 

in
d
iv

id
u
als 

an
d
 

g
ro

u
p
s 

an
d
 

h
arm

o
n
ise 

leg
itim

ate 
d
ifferen

ces, 
are 

o
n
ly

 
m

ain
tain

ed
 

b
y
 

p
articip

ato
ry

 d
em

o
crac

y
. It is u

n
iv

ersities th
at p

ro
d
u
ce th

ese citizen
s, o

r at least en
o
u

g
h
 o

f th
em

 to
 leav

en
 an

d
 lead

 so
ciety

 g
en

eratio
n
 b

y
 g

en
eratio

n
.  

 3
1
. M

o
reo

v
er, an

d
 o

n
ce ag

ain
, m

an
y
 o

f th
e q

u
alities p

rized
 b

y
 g

o
v
ern

m
en

t - en
trep

ren
eu

rsh
ip

, m
an

ag
erial cap

acity
, lead

ersh
ip

, v
isio

n
, team

w
o
rk

, 

ad
ap

tab
ility

 an
d
 th

e effectiv
e ap

p
licatio

n
 o

f sp
ecific tech

n
ical sk

ills - are n
o
t p

rim
ary

 featu
res, b

u
t are d

eriv
ed

 fro
m

 th
e m

o
re fu

n
d
am

en
tal q

u
alities 

ex
p
lo

red
 in

 th
e p

rev
io

u
s p

arag
rap

h
. It is th

ese q
u
alities th

at p
o
licy

 an
d
 u

n
iv

ersity
 m

an
ag

em
en

t sh
o
u
ld

 seek
 to

 rein
v
ig

o
rate. T

h
e m

o
re recen

tly
 

ad
v
o
cated

 fu
n
ctio

n
s o

f u
n
iv

ersities are o
n
ly

 p
art o

f a w
id

er p
ro

ject w
h
ich

 co
n
tain

s th
eir essen

ce. T
h
at cap

ab
ility

 w
h
ich

 lead
s to

 eco
n
o
m

ically
 

sig
n
ifican

t o
u
tco

m
es is d

eriv
ativ

e fro
m

 a d
eep

er creativ
ity

. It h
as b

een
 m

isg
u
id

ed
ly

 m
ad

e to
 stan

d
 as a p

ro
x

y
 fo

r u
sefu

l k
n
o

w
led

g
e; b

u
t u

n
iv

ersities 

sh
o
u
ld

 read
 th

eir fu
n

ctio
n
 m

o
re w

id
ely

 an
d
 m

o
re in

tellig
en

tly
.  

 3
6
. S

u
ccessfu

l research
, w

h
eth

er in
 th

e scien
ces, h

u
m

an
ities o

r so
cial scien

ces, d
ep

en
d
s u

p
o
n

 a cu
ltu

re an
d

 in
d
iv

id
u
al attitu

d
es th

at v
alu

e cu
rio

sity
, 

scep
ticism

, seren
d
ip

ity
, creativ

ity
 an

d
 g

en
iu

s. T
h

ey
 are v

alu
es th

at are cru
cial to

 th
e u

n
iv

ersity
 ed

u
catio

n
al p

ro
cess at its m

o
st p

ro
fo

u
n
d
, an

d
 are 

m
o
st read

ily
 acq

u
ired

 in
 an

 en
v
iro

n
m

en
t o

f free-ran
g
in

g
 sp

ecu
latio

n
 an

d
 research

 th
at is p

erm
eated

 b
y
 th

em
. T

h
eir tran

sfer in
to

 so
ciety

 b
y
 g

rad
u
ates 

w
h
o
 em

b
o
d

y
 th

em
 is an

 essen
tial co

n
trib

u
tio

n
 to

 an
 in

n
o
v
ativ

e cu
ltu

re an
d

 a sp
irit o

f in
fo

rm
ed

 civ
ic resp

o
n
sib

ility
.  

 3
7
. N

o
t o

n
ly

 d
o
es its research

 create th
e fram

e fo
r a u

n
iv

ersity
’s ed

u
catio

n
al ro

le, b
u
t u

n
iv

ersities h
av

e also
 p

ro
v
ed

 to
 b

e h
ig

h
ly

 co
st effectiv

e 

settin
g
s fo

r b
asic research

 in
 p

articu
lar. T

h
e reaso

n
s m

ay
 lie in

 th
eir n

o
n
-h

ierarch
ical n

atu
re, th

e p
erv

asiv
e p

resen
ce o

f th
e irrev

eren
t y

o
u
n

g
, w

h
o
se 

m
in

d
s are n

o
t so

 fu
ll o

f th
e m

ean
s o

f refu
tatio

n
 th

at o
rig

in
al id

eas are d
en

ied
 en

try
, an

d
 th

e h
ig

h
ly

 co
m

p
etitiv

e n
atu

re o
f m

o
st fu

n
d
in

g
 fo

r u
n
iv

ersity
 

research
, 

in
 

co
n
trast 

to
 

sp
ecialist 

research
 

in
stitu

tes, 
w

h
ere 

th
e 

p
eace 

an
d
 

q
u
iet 

to
 

fo
cu

s 
o
n

 
a 

m
issio

n
, 

u
n
d
istracted

 
b

y
 

teach
in

g
 

o
r 

o
th

er 
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5
8

resp
o
n
sib

ilities, an
d
 w

ith
 relativ

ely
 assu

red
 fu

n
d

in
g
, m

a
y
 b

e a q
u
estio

n
ab

le b
lessin

g
1
2
. B

y
 th

e sam
e to

k
en

, th
e ex

citab
le an

d
 d

y
n

am
ic n

atu
re o

f 

u
n
iv

ersities su
its th

em
 m

u
ch

 less w
ell to

 th
e p

u
rsu

it o
f lo

n
g
term

, strateg
ic research

 o
b
jectiv

es. T
h
is u

n
iv

ersity
 in

clin
atio

n
 to

w
ard

s b
asic research

, 

w
h
ich

 seek
s to

 ex
p
lo

re th
e fu

n
d

am
en

tals o
f p

h
en

o
m

en
a, also

 ch
im

es w
ell w

ith
 th

eir ed
u
catio

n
al ro

le, in
 stim

u
latin

g
 th

e flex
ib

le m
o
d
es o

f th
o
u

g
h
t 

an
d
 creativ

ity
 th

at are ad
ap

tab
le to

 a w
id

e ran
g
e o

f circu
m

stan
ces, an

d
 th

e d
eep

ly
 p

erso
n

al o
w

n
ersh

ip
 o

f th
e b

asis fo
r lifelo

n
g
 learn

in
g
.  

 3
8
. U

n
iv

ersities, p
articu

larly
 co

m
p
reh

en
siv

e u
n
iv

ersities, are u
n
iq

u
e am

o
n

g
st h

u
m

an
 in

stitu
tio

n
s in

 th
e ran

g
e o

f k
n
o
w

led
g
e th

ey
 en

co
m

p
ass. A

s a 

co
n
seq

u
en

ce, th
e
y
 h

av
e th

e p
o
ten

tial rap
id

ly
 to

 restru
ctu

re an
d

 reco
m

b
in

e th
eir sk

ills in
 n

o
v
el w

ay
s to

 ad
d

ress b
o
th

 th
e m

an
y
 tran

s-d
iscip

lin
ary

 

issu
es th

at are b
eco

m
in

g
 in

creasin
g
ly

 im
p
o
rtan

t, an
d
 also

 to
 ex

p
lo

re n
ew

, u
n
ex

p
ected

 av
en

u
es o

f u
n
d
erstan

d
in

g
. A

s th
e p

ace o
f u

n
an

ticip
ated

 

d
isco

v
ery

 an
d
 th

e u
rg

en
cy

 o
f d

em
an

d
 in

crease, th
is cap

acity
 is in

creasin
g
ly

 v
ital, alth

o
u
g
h
 u

n
iv

ersities h
av

e n
o
t ex

p
lo

ited
 it as d

ecisiv
ely

 as th
e
y
 

sh
o
u
ld

. A
lth

o
u
g
h
 m

u
ch

 h
as b

een
 m

ad
e o

f th
e n

eed
 to

 d
ev

elo
p
 an

d
 m

ain
tain

 critical m
ass in

 research
, th

e critical diversity req
u
ired

 to
 co

n
fro

n
t 

ch
allen

g
es as th

e
y
 arise o

r to
 create n

o
v
el co

m
b
in

atio
n
s o

f research
ers to

 ad
d
ress ev

o
lv

in
g
 tran

s-d
iscip

lin
ary

 d
em

an
d
s is o

ften
 m

o
re im

p
o
rtan

t. A
n
d
 

electro
n
ic n

etw
o
rk

s are n
o
 su

b
stitu

te fo
r d

iv
erse an

d
 d

y
n
am

ic co
m

m
u
n
ities o

f p
lace.  

In
n

o
v
a
tio

n
  

 3
9
. W

e referred
 earlier to

 th
e stress cu

rren
tly

 laid
 o

n
 th

e ro
le o

f u
n
iv

ersities as en
g
in

es o
f in

n
o
v
atio

n
 an

d
 eco

n
o
m

ic d
ev

elo
p
m

en
t, an

d
 th

e d
riv

e to
 

sh
ift u

n
iv

ersity
 b

eh
av

io
u

r in
 o

rd
er to

 g
iv

e p
ro

m
in

en
ce o

r p
rio

rity
 to

 th
ese issu

es. T
h
e cru

cial q
u

estio
n
 is w

h
eth

er an
d
 to

 w
h
at ex

ten
t th

is is tru
e an

d
 

ap
p
ro

p
riate. B

y
 im

p
licatio

n
, th

e E
u
ro

p
ean

 C
o
m

m
issio

n
 b

eliev
es th

at it is, g
iv

en
 th

e eq
u

ality
 o

f treatm
en

t affo
rd

ed
 to

 ed
u
catio

n
, research

 an
d
 

in
n
o
v
atio

n
 in

 th
eir so

called
 “k

n
o
w

led
g
e trian

g
le” in

 its recen
t co

m
m

u
n
icatio

n
4
, an

d
 th

e w
a
y
 in

 w
h
ich

 th
is is to

 b
e em

b
ed

d
ed

 in
 th

e E
u
ro

p
ean

 

In
stitu

te o
f In

n
o
v

atio
n
 an

d
 T

ech
n
o
lo

g
y
 (E

IT
) as a p

u
tativ

e ex
em

p
lar o

f a w
o
rld

-class u
n
iv

ersity
 fo

r th
e m

o
d
ern

 w
o
rld

. W
e h

av
e n

o
 d

o
u
b
t th

at 

u
n
iv

ersities h
av

e a fu
n
d
am

en
tal co

n
trib

u
tio

n
 to

 m
ak

e to
 th

e in
n
o
v
atio

n
 p

ro
cess, b

u
t it is im

p
o
rtan

t to
 u

n
d
erstan

d
 w

h
at th

at co
n
trib

u
tio

n
 is, an

d
 n

o
t to

 

assu
m

e, as m
an

y
 in

creasin
g
ly

 d
o
, th

at u
n
iv

ersities are d
irect d

riv
ers o

f in
n
o

v
atio

n
, an

d
 th

at th
is co

u
ld

 b
e th

eir p
rim

ary
 ratio

n
ale.  

 4
0
. U

n
iv

ersities can
 an

d
 d

o
 co

n
trib

u
te to

 th
e in

n
o

v
atio

n
 p

ro
cess, b

u
t n

o
t as its d

riv
ers. In

n
o
v
atio

n
 is d

o
m

in
an

tly
 a p

ro
cess o

f b
u
sin

ess en
g
ag

em
en

t 

w
ith

 m
ark

ets, in
 w

h
ich

 u
n
iv

ersities can
 o

n
ly

 p
la

y
 a m

in
o
r activ

e ro
le. T

h
e
y
 d

o
 h

o
w

ev
er co

n
trib

u
te to

 th
e fertility

 o
f th

e en
v
iro

n
m

en
t th

at in
n
o
v
atio

n
 

n
eed

s if it is to
 flo

u
rish

. U
n
iv

ersity
 co

m
m

ercialisatio
n
 activ

ities th
em

selv
es, th

e creatio
n
 o

f sp
in

-o
u
t an

d
 start-u

p
 co

m
p

an
ies an

d
 licen

sin
g
 o

f 

in
tellectu

al p
ro

p
erty

, d
o
 n

o
t, ev

en
 in

 th
e U

S
A

, w
h

ere u
n
iv

ersity
 co

m
m

ercialisatio
n
 is b

est d
ev

elo
p
ed

, d
irectly

 co
n
trib

u
te sig

n
ifican

tly
 to

 G
N

P
. T

h
ese 

activ
ities h

av
e a d

ifferen
t ro

le. T
h
e
y
 h

elp
 to

 create an
 en

v
iro

n
m

en
t sy

m
p

ath
etic to

 an
d
 su

p
p
o
rtiv

e o
f in

n
o
v
atio

n
, an

d
 p

articu
larly

 w
h
ere th

e
y
 are 

asso
ciated

 w
ith

 in
tern

atio
n
ally

 co
m

p
etitiv

e research
 an

d
 ex

cellen
t g

rad
u

ates, th
ey

 create a h
u
b
b

u
b
 o

f creativ
ity

 th
at attracts research

-in
ten

siv
e 

co
m

p
an

ies an
d
 in

v
estm

en
t in

to
 a reg

io
n
, an

d
 h

elp
 cataly

se in
n
o
v
atio

n
 in

 in
d
ig

en
o
u
s b

u
sin

esses. T
h

e b
ed

ro
ck

 fo
r th

is p
o
ten

tial rem
ain

s h
o
w

ev
er th

e 

u
n
iv

ersity
’s co

m
m

itm
en

t to
 ed

u
catio

n
 in

 th
e d

eep
est sen

se, an
d

 its ex
p
lo

ratio
n
 at an

d
 b

e
y
o
n
d
 th

e lim
its o

f h
u
m

an
 u

n
d

erstan
d
in

g
. A

 recen
t stu

d
y
 o

f 

th
e ro

le o
f h

ig
h

er ed
u

catio
n
 in

 m
eetin

g
 in

tern
atio

n
al b

u
sin

ess d
em

an
d
s1

3
 co

n
clu

d
es th

at it is “th
e q

u
ality

 o
f staff at all lev

els th
at is th

e m
o
st 

im
p
o
rtan

t d
eterm

in
an

t o
f b

u
sin

ess co
m

p
etitiv

en
ess”. T

o
 w

h
ich

 w
e w

o
u
ld

 reto
rt th

at th
e in

d
iv

id
u
al q

u
alities em

b
o
d
ied

 in
 u

n
iv

ersity
 g

rad
u
ates, 

d
ev

elo
p
ed

 
th

ro
u

g
h
 
th

e 
classical 

ed
u
catio

n
al 

p
ro

cesses 
su

m
m

arised
 
in

 
p
arag

rap
h
 
3
0
, 

an
d
 
leav

en
ed

 
b

y
 
ap

p
ro

p
riate 

tech
n
ical 

sk
ills, 

are 
cru

cial 

co
n
trib

u
tio

n
s fro

m
 u

n
iv

ersities.  
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5
9

  4
1
. T

h
ere is m

u
ch

 d
eb

ate ab
o
u
t “in

n
o
v
atio

n
 sy

stem
s”; h

o
w

 th
ey

 sh
o
u
ld

 b
e stru

ctu
red

 an
d
 th

e ro
le o

f u
n
iv

ersities in
 th

em
. T

h
e n

o
tio

n
 o

f a sin
g
le, 

d
u
rab

le an
d
 g

en
erically

 ap
p
licab

le in
n
o
v
atio

n
 sy

stem
 is a sed

u
ctiv

e co
n
cep

t fo
r p

o
licy

 m
ak

ers, b
u
t m

isco
n
ceiv

ed
. A

 recen
t L

E
R

U
 rep

o
rt1

4
 g

av
e 

ex
am

p
les o

f th
e g

reat d
iv

ersity
 o

f w
a
y
s in

 w
h
ich

 u
n
iv

ersities co
n
trib

u
te to

 in
n
o
v
atio

n
 p

ro
cesses, w

h
ich

 v
ary

 acco
rd

in
g
 to

 th
e n

atu
re o

f th
e reg

io
n
al 

eco
n
o
m

y
, th

e b
u
sin

ess secto
r in

v
o
lv

ed
 an

d
 th

e n
atu

re o
f th

e u
n
iv

ersity
. In

d
eed

 it is clear th
at m

u
ltip

le in
n
o
v
atio

n
 sy

stem
s o

p
erate co

n
cu

rren
tly

 in
 

th
e sam

e reg
io

n
 an

d
 th

at th
e m

o
saic o

f in
n
o
v
atio

n
 ch

an
g
es th

ro
u

g
h
 tim

e. In
n
o
v

atio
n
 sy

stem
s m

ig
h
t b

est b
e d

efin
ed

 as an
 “eco

lo
g

y
”1

5
, in

 w
h
ich

 

in
teractio

n
s b

etw
een

 d
ifferen

t acto
rs p

ro
d
u
ce em

erg
en

t b
eh

av
io

u
r th

at is h
ig

h
ly

 ad
ap

tiv
e to

 circu
m

stan
ce an

d
 o

p
p
o
rtu

n
ity

.  

 4
2
. If th

is is a g
o
o
d
 d

escrip
tio

n
 o

f reality
, it w

arn
s ag

ain
st g

en
eric g

o
v
ern

m
en

tal o
r E

u
ro

p
ean

 C
o
m

m
issio

n
 in

terv
en

tio
n
s th

at tak
e a p

rescrip
tiv

e v
iew

 

o
f in

n
o
v
atio

n
 p

ro
cesses o

r stru
ctu

res. A
 k

e
y
 p

rin
cip

le is th
at it is au

to
n
o
m

y
 o

f actio
n
 b

y
 an

 in
stitu

tio
n
 th

at is aw
are o

f reg
io

n
al p

rio
rities th

at g
iv

es 

an
 in

stitu
tio

n
 th

e g
reatest p

o
ten

tial to
 co

n
trib

u
te, n

o
t o

n
ly

 to
 m

ark
et in

n
o
v
atio

n
, b

u
t also

 to
 in

n
o
v
atio

n
 in

 cu
ltu

ral an
d
 so

cial sp
h
eres. T

h
e k

e
y
 

p
ro

cesses are th
o
se th

at stim
u
late in

teractio
n
. It is a m

atter o
f co

n
cern

 th
at th

e p
rin

cip
le o

f d
ev

elo
p
in

g
 en

ab
lin

g
 p

ro
cesses th

at can
 su

p
p
o
rt a w

id
e 

v
ariety

 o
f activ

ities is o
ften

 n
o
t reco

g
n
ised

 b
y
 fu

n
d
ers o

f research
 at n

atio
n

al an
d
 E

u
ro

p
ean

 lev
els, w

h
o
 freq

u
en

tly
 p

ro
p
o
se to

 rein
v
en

t an
d
 p

rescrib
e 

k
n
o
w

led
g
e tran

sfer stru
ctu

res at lev
els far rem

o
v
ed

 fro
m

 th
e research

 b
ase. T

h
is risk

s in
creasin

g
 th

e co
n
strain

ts o
n
 u

n
iv

ersities’ effo
rts to

 u
se 

in
tellectu

al p
ro

p
erty

 an
d
 cap

ab
ility

 creativ
ely

, an
d

, at w
o
rst, sto

p
p
in

g
 su

ccessfu
l in

itiativ
es in

 th
eir track

s1
6
.  

 4
3
. It is erro

n
eo

u
s to

 th
in

k
 o

f in
n
o
v
atio

n
, as so

m
e o

f th
ese in

terv
en

tio
n

s im
p
licitly

 d
o
, as a su

p
p
ly

-d
riv

en
 p

ro
cess, fu

elled
 b

y
 in

v
en

tio
n
s, o

ften
 

created
 

in
 

u
n
iv

ersities, 
an

d
 

p
articu

larly
 

in
 

scien
ce 

an
d
 

tech
n
o
lo

g
y
. 

A
lth

o
u
g
h
 

few
 

w
o
u
ld

 
ad

m
it 

it, 
th

is 
can

 
b
e 

th
e 

o
n
ly

 
ratio

n
ale 

fo
r 

so
m

e 

g
o
v
ern

m
en

tal p
o
licies o

f recen
t y

ears. In
 p

ractise, alth
o
u
g
h
 atten

tio
n
 m

u
st b

e g
iv

en
 to

 th
e q

u
ality

 o
f su

p
p
ly

 o
f ex

cellen
t ed

u
catio

n
, ex

cellen
t 

research
 an

d
 resp

o
n
siv

en
ess to

 b
u
sin

ess n
eed

s, th
is o

f itself is n
o
t en

o
u
g
h
. W

h
ere d

em
an

d
 is w

eak
, ex

cellen
t su

p
p
ly

 h
as rarely

 b
een

 su
fficien

t to
 

stim
u
late it. G

o
v
ern

m
en

tal in
terv

en
tio

n
 h

as o
ften

 b
een

 a p
o
w

erfu
l stim

u
lu

s fo
r d

em
an

d
, w

ith
 g

o
v
ern

m
en

t u
se o

f p
u
b
lic p

ro
cu

rem
en

t o
f research

 

p
ro

d
u
cts fro

m
 co

m
p
an

ies as a p
articu

larly
 p

o
ten

t d
ev

ice fo
r stim

u
latin

g
 th

e g
ro

w
th

 o
f k

n
o

w
led

g
e-in

ten
siv

e co
m

p
an

ies an
d
 in

creasin
g
 p

riv
ate 

in
v
estm

en
t in

 R
&

D
.1

4
 It is also

 th
e case th

at as th
e serv

ice secto
r b

eco
m

es p
re-d

o
m

in
an

t in
 d

ev
elo

p
ed

 eco
n
o
m

ies, k
n
o

w
led

g
e-in

ten
siv

e g
ro

w
th

 

d
ep

en
d
s o

n
 a m

u
ch

 w
id

er ran
g
e o

f in
sp

iratio
n
 th

an
 ju

st scien
ce an

d
 tech

n
o
lo

g
y
, an

d
 in

 w
h
ich

 th
e arts an

d
 h

u
m

an
ities are p

la
y
in

g
 an

 in
creasin

g
 

ro
le1

7
.  

 5
1
. T

h
ere is an

 im
p
licit n

o
tio

n
 th

at th
e u

n
d
erstan

d
in

g
 th

e
y
 co

n
fer is less im

p
o
rtan

t th
an

 th
at lo

o
sely

 term
ed

 “scien
ce”, alth

o
u
g
h
 n

atu
ral scien

tists 

th
em

selv
es rarely

 tak
e th

at v
iew

. R
esearch

 in
 th

e h
u
m

an
ities an

d
 so

cial scien
ces is co

n
cern

ed
 w

ith
 issu

es th
at are essen

tial to
 stab

ility
, g

o
o
d
 o

rd
er, 

creativ
ity

 an
d
 in

sp
iratio

n
 in

 so
ciety

. In
 th

ese d
iscip

lin
es are g

ath
ered

 th
e th

in
k
in

g
, learn

in
g
, an

d
 ex

p
lan

atio
n
 o

f w
h
at b

in
d
s an

d
 w

h
at sep

arates 

h
u
m

an
 b

ein
g
s. T

h
e
y
 seek

 n
o
t o

n
ly

 to
 u

n
d
erstan

d
 an

d
 m

ak
e accessib

le th
at ex

trao
rd

in
ary

 in
ten

sity
 an

d
 co

m
p
lex

ity
 o

f b
eau

ty
 b

y
 w

h
ich

 h
u
m

an
s 

sp
ecify

 th
em

selv
es in

 th
e m

erg
in

g
 o

f th
o
u

g
h
t, em

o
tio

n
 an

d
 ex

p
ressio

n
 –

 a h
ig

h
 en

o
u

g
h
 m

issio
n
 b

y
 an

y
 stan

d
ard

. M
o
re im

p
o
rtan

t fo
r o

u
r p

u
rp

o
se, 

th
ey

 p
ro

v
id

e u
n
d

erstan
d
in

g
 o

f w
h

y
 an

d
 h

o
w

 w
e ex

p
ress d

ifferen
tly

 o
u
r co

m
m

o
n
 ch

aracteristics o
f b

ein
g
, as w

ell as h
o
w

 w
e d

iffer as in
d
iv

id
u
als, 

g
ro

u
p
s an

d
 cu

ltu
res. H

isto
ry

 –
 an

d
 n

o
n

e m
o
re so

 th
an

 recen
t an

d
 co

n
tem

p
o

rary
 h

isto
ry

 –
 d

em
o
n
strates h

o
w

 su
p
rem

ely
 im

p
o
rtan

t th
e d

issem
in

atio
n
 

o
f th

at u
n
d
erstan

d
in

g
 is to

 stab
le an

d
 h

ealth
y
 so

cieties. G
lo

b
alisatio

n
, esp

ecially
 in

 its effects o
f in

stan
tly

 accessib
le w

o
rld

w
id

e in
fo

rm
atio

n
, an

d
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6
0

in
creasin

g
ly

 m
o
b
ile p

o
p
u

latio
n
s, h

as created
 p

o
litical co

m
p
lex

ity
 b

y
 b

rin
g
in

g
 o

n
ce d

istan
t cu

ltu
ral assu

m
p
tio

n
s in

to
 clo

se p
ro

x
im

ity
, an

d
 m

ak
es th

is 

an
 ev

er m
o
re p

ressin
g
 n

ecessity
. It w

o
u
ld

 b
e ab

su
rd

ly
 n

aiv
e to

 arg
u

e th
at an

 u
n
d
erstan

d
in

g
 so

ciety
 (an

o
th

er fo
rm

 o
f “k

n
o
w

led
g
e so

ciety
”) w

o
u
ld

 b
e 

d
ev

o
id

 o
f d

iv
isiv

e co
m

p
etitio

n
 an

d
 d

estru
ctiv

e co
n

flict. A
t th

e sam
e tim

e, th
o
u
g
h
, ig

n
o
ran

ce is th
e su

rest ro
u
te to

 p
an

ic, h
atred

, an
d
 d

ev
astatio

n
.  

 5
2
. R

esearch
 in

 th
e arts, h

u
m

an
ities an

d
 so

cial scien
ces is a co

re reso
u

rce an
d
 stim

u
lu

s fo
r cu

ltu
ral p

erfo
rm

an
ce, ex

h
ib

itio
n
 an

d
 m

ain
ten

an
ce o

f th
e 

h
isto

ric en
v
iro

n
m

en
t, an

d
 is in

creasin
g
ly

 em
b
ed

d
ed

 in
 th

e n
o
rm

s o
f p

o
p

u
lar cu

ltu
re. It p

ro
m

o
tes h

isto
rical u

n
d
erstan

d
in

g
 o

f o
u
r o

w
n
 an

d
 o

th
er 

cu
ltu

res, relig
io

n
s an

d
 so

cieties. It fo
sters p

u
b
lic d

eb
ate an

d
 en

g
ag

em
en

t w
ith

 th
e co

m
p
lex

ities o
f m

o
d
ern

 life, esp
ecially

 th
o
se w

h
ich

 in
v
o
lv

e 

co
n
flictin

g
 

m
o
ralities, 

trad
itio

n
s 

an
d
 

b
eliefs. 

T
h

ro
u
g
h
 

its 
h
u
m

an
e 

v
alu

es, 
it 

p
ro

v
id

es 
cru

cial 
su

p
p
o
rt 

fo
r 

civ
ic 

v
irtu

es 
an

d
 

o
p
en

, 
accessib

le 

g
o
v
ern

m
en

t, o
n
 w

h
ich

 civ
ilised

 so
ciety

 d
ep

en
d
s. Its so

cietal an
d
 h

u
m

an
e fo

cu
s ad

d
resses m

ajo
r cu

rren
t so

cial, cu
ltu

ral, eth
ical an

d
 eco

n
o
m

ic 

ch
allen

g
es, in

clu
d
in

g
 th

e im
p
act o

f scien
tific an

d
 m

ed
ical ad

v
an

ces, th
e m

an
ag

em
en

t o
f in

tern
atio

n
al relatio

n
s, d

ev
elo

p
m

en
t an

d
 secu

rity
, an

d
 th

e
 

effects 
o
f 

g
lo

b
alisatio

n
 
an

d
 
m

ig
ratio

n
. 

It 
co

n
trib

u
tes 

d
ecisiv

ely
 
to

 
to

d
ay

’s 
reco

g
n
itio

n
 
th

at 
m

o
d
ern

 
so

ciety
 
d
ep

en
d
s 

o
n
 
th

e 
w

h
o
le 

ran
g
e 

an
d

 

in
terco

n
n
ected

n
ess o

f k
n

o
w

led
g
e rath

er th
an

 o
n
 a few

 acad
em

ic d
iscip

lin
es. It m

ak
es an

 in
creasin

g
ly

 effectiv
e p

ractical co
n

trib
u
tio

n
, to

g
eth

er w
ith

 

o
th

er d
iscip

lin
es, to

 th
e creatio

n
 o

f p
u
b
lic p

o
lic

y
.  

  5
4
. W

e w
ro

te at th
e b

eg
in

n
in

g
 o

f th
is essa

y
 o

f “th
e o

p
en

n
ess to

 co
n
trad

ictio
n
 th

at is p
art o

f th
e g

en
iu

s o
f th

e u
n
iv

ersity
”. O

n
e o

f th
o
se co

n
trad

ictio
n
s 

d
eriv

es fro
m

 th
e relativ

e freed
o
m

 an
d
 au

to
n
o
m

y
 o

f acad
em

ics, an
d
 th

e lack
 o

f in
h
ib

itio
n
 o

f its stu
d
en

ts; w
h
ich

 are th
e so

u
rce b

o
th

 o
f th

e u
n
iv

ersity
’s 

g
reatest stren

g
th

 an
d
 its g

reatest w
eak

n
ess. O

n
 th

e o
n
e h

an
d

 it g
en

erates a h
u
b
b
u
b
 o

f creativ
ity

 an
d

 en
trep

ren
eu

rial in
itiativ

es th
at stim

u
late d

iv
erse 

an
d
 so

m
etim

es to
w

erin
g
 in

tellectu
al ach

iev
em

en
t. O

n
 th

e o
th

er, it can
 b

e th
e so

u
rce o

f p
ro

fo
u

n
d
 resistan

ce to
 m

an
ag

ed
 ch

an
g
e o

r th
e o

rch
estratio

n
 

o
f jo

in
t effo

rts in
 resp

o
n
se to

 ch
an

g
in

g
 so

cietal n
eed

s. A
 cen

tral d
ilem

m
a fo

r u
n
iv

ersity
 g

o
v
ern

an
ce is th

erefo
re h

o
w

 to
 retain

 th
e sen

se o
f o

w
n
ersh

ip
 

o
f th

e u
n
iv

ersity
 en

terp
rise b

y
 its m

em
b
ers, w

h
ich

 creates th
e settin

g
 fo

r th
eir creativ

ity
 to

 ran
g
e freely

, w
h
ilst im

p
lem

en
tin

g
 th

e stru
ctu

ral ch
an

g
es 

th
at are in

ev
itab

ly
 n

eed
ed

 fro
m

 tim
e to

 tim
e if a u

n
iv

ersity
 is to

 rem
ain

 a creativ
e fo

rce fo
r fu

tu
re g

en
eratio

n
s.  

 5
5
. M

an
ag

in
g
 su

ch
 a u

n
iv

ersity
 is n

o
t lik

e m
an

ag
in

g
 in

d
u
strial p

ro
d
u
ctio

n
 in

 resp
o
n
se to

 m
ark

et d
em

an
d
. T

h
ere is a co

re o
f th

e u
n
iv

ersity
 o

p
eratio

n
 

th
at req

u
ires efficien

t to
p
-d

o
w

n
 m

an
ag

em
en

t, su
ch

 as th
e fram

ew
o

rk
 fo

r teach
in

g
, th

e stru
ctu

res o
f research

 su
p
p
o

rt, tech
n
o
lo

g
y
 tran

sfer an
d

 

p
ro

fessio
n
al serv

ices. B
u
t th

e cru
cial attrib

u
te, fo

r b
o
th

 stu
d
en

ts an
d
 acad

em
ics, is a cu

ltu
re o

f in
d
iv

id
u
al freed

o
m

, creativ
ity

 an
d
 seren

d
ip

ity
. It 

p
ro

v
id

es th
e fram

e fo
r n

ew
 in

sig
h
ts an

d
 u

n
d
erstan

d
in

g
; g

iv
es free rein

 to
 th

e en
th

u
siasm

s an
d
 co

m
m

itm
en

t th
at lead

 to
 p

u
b
lic en

g
ag

em
en

t; an
d
 fo

r 

th
e sp

ace to
 create n

ew
 en

terp
rises th

at as th
e
y
 m

atu
re can

 b
e ab

so
rb

ed
 in

to
 th

e fo
rm

al o
p
eratio

n
 o

f th
e u

n
iv

ersity
, an

d
 so

 ch
an

g
e its sh

ap
e an

d
 

d
irectio

n
. A

 cu
rren

t d
an

g
er in

 m
an

y
 co

u
n
tries stem

s fro
m

 th
e fin

an
cial b

en
efits th

at co
m

e to
 a u

n
iv

ersity
 th

ro
u

g
h

 research
 fu

n
d
in

g
 m

ech
an

ism
s. 

T
h
ese can

 b
e su

ch
 p

o
w

erfu
l d

riv
ers o

f b
eh

av
io

u
r an

d
 co

rp
o
rate m

o
tiv

atio
n
 th

at to
p
-d

o
w

n
 m

ech
an

ism
s are d

riv
in

g
 so

m
e in

stitu
tio

n
s clo

se to
 

b
eco

m
in

g
 stro

n
g
ly

 m
an

ag
ed

 research
 in

stitu
tes, sq

u
eezin

g
 o

u
t d

iv
ersity

 o
f fu

n
ctio

n
 an

d
 u

n
d
erm

in
in

g
 teach

in
g
 an

d
 learn

in
g
.  

 6
2
. U

n
iv

ersities are n
o
t ju

st su
p
erm

ark
ets fo

r a v
ariety

 o
f p

u
b
lic an

d
 p

riv
ate g

o
o
d
s th

at are cu
rren

tly
 in

 d
em

an
d
, an

d
 w

h
o
se v

alu
e is d

efin
ed

 b
y
 th

eir 

p
erceiv

ed
 ag

g
reg

ate fin
an

cial v
alu

e. W
e assert th

at th
ey

 h
av

e a d
eep

er, fu
n
d
am

en
tal ro

le th
at p

erm
its th

em
 to

 ad
ap

t an
d
 resp

o
n
d
 to

 th
e ch

an
g
in

g
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6
1

v
alu

es an
d
 n

eed
s o

f su
ccessiv

e g
en

eratio
n
s, an

d
 fro

m
 w

h
ich

 th
e o

u
tp

u
ts ch

erish
ed

 b
y
 g

o
v
ern

m
en

ts are b
u
t seco

n
d
ary

 d
eriv

ativ
es. T

o
 d

efin
e th

e 

u
n
iv

ersity
 en

terp
rise b

y
 th

ese sp
ecific o

u
tp

u
ts, an

d
 to

 fu
n
d
 it o

n
ly

 th
ro

u
g
h
 m

etrics th
at m

easu
re th

em
, is to

 m
isu

n
d
erstan

d
 th

e n
atu

re o
f th

e 

en
terp

rise an
d

 its p
o
ten

tial to
 d

eliv
er so

cial b
en

efit. T
h
ese issu

es o
f fu

n
ctio

n
 an

d
 p

u
rp

o
se are im

p
o

rtan
t, an

d
 n

eed
 to

 b
e ex

p
licit. T

h
ey

 m
u
st b

e p
art 

o
f th

e fram
e fo

r th
e an

im
ated

 d
eb

ate tak
in

g
 p

lace in
 E

u
ro

p
e th

at g
en

erates h
ead

lin
es su

ch
 as “creatin

g
 an

 in
n
o
v
ativ

e E
u

ro
p
e”1

9
, “d

eliv
erin

g
 o

n
 th

e 

m
o
d
ern

isatio
n
 ag

en
d
a fo

r u
n
iv

ersities”2
0
, an

d
 “th

e fu
tu

re o
f E

u
ro

p
ean

 u
n
iv

ersities: ren
aissan

ce o
r d

eca
y
?
”2

1
.  

 6
3
. T

h
e seco

n
d
 p

o
in

t is th
at th

e in
stin

ct to
 u

n
d
erstan

d
, to

 fin
d
 m

ean
in

g
, to

 m
ap

 o
n
eself an

d
 o

n
e’s actio

n
s an

d
 th

e w
o
rld

, is essen
tially

 h
u
m

an
. In

 o
u
r 

v
iew

, th
is is o

n
e o

f th
e p

rin
cip

al d
efin

itio
n
s o

f h
u

m
an

ity
, ev

en
 if o

n
e w

ere to
 red

u
ce it sim

p
ly

 to
 p

rim
o
rd

ial an
g
st. K

n
o

w
led

g
e is a h

u
m

an
 attrib

u
te, 

q
u
ite d

istin
ct fro

m
, sa

y
, th

e to
o
l-m

ak
in

g
 sk

ills o
f th

e N
ew

 C
aled

o
n
ian

 cro
w

 o
r th

e co
m

m
u
n
icatio

n
 sk

ills o
f th

e ch
im

p
an

zee. T
h
erefo

re, th
o
se p

arts o
f 

th
e u

n
iv

ersity
 an

d
 its research

 w
h
ich

 d
eal w

ith
 th

e h
u
m

an
 b

ein
g
 as an

 in
d
iv

id
u
al o

r as a co
llectiv

ity
 (th

at is, th
e h

u
m

an
ities an

d
 th

e so
cial scien

ces) 

are as im
p
o
rtan

t as scien
ce an

d
 tech

n
o
lo

g
y
 an

d
 are as cen

tral to
 th

e w
ell-b

ein
g
 o

f so
ciety

. 
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6
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T
H
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eferen

ces 

 A
b
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p
rin

g
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A
b
ram

, S
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9
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o
st in
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rm
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n
 ag

e p
o
sitio

n
in

g
 fo
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n
o
w

led
g
e m

an
ag

em
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sw
er?
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A
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9
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o
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A
h
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b
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n
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A
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u
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g
 co

m
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utures, V
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, p
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