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T
h

e g
eo

g
ra

p
h

y
 o

f k
n

o
w

led
g

e sp
illo

v
ers. 

C
o

n
cep

tu
a
l issu

es a
n

d
 m

ea
su

rem
en

t p
ro

b
lem

s 

S
tefan

o
 B

resch
i, F

ran
cesco

 L
isso

n
i, F

ab
io

 M
o
n

to
b
b
io

  

4
5

ª R
iu

n
io

n
e S

cien
tifica A

n
n
u

ale 

A
lm

a M
ater S

tu
d

io
ru

m
 

U
n

iv
ersita’ d

i B
o

lo
g

n
a 

D
ip

artim
en

to
 d

i S
cien

ze E
co

n
o

m
ich

e 

2
2

-2
3

 o
tto

b
re 2

0
0
4
 

 T
h

e o
rig

in
al d

efin
itio

n
, an

d
 m

u
ch

 o
f th

e leg
itim

izatio
n

 o
f th

e L
K

S
 (“lo

calised
 k

n
o

w
led

g
e sp

illo
v

ers”) co
n

cep
t, 

co
m

e 
fro

m
 

M
arsh

all’s 
d

iscu
ssio

n
 
o
f 

in
tra

-in
d

u
stry

 
eco

n
o

m
ies 

o
f 

lo
ca

lisa
tio

n
. 

A
cco

rd
in

g
 
to

 
K

ru
g

m
an

’s 

(1
9

9
1

) sy
n

th
esis, w

e can
 classify

 th
em

 as:  

 1
. 

E
co

n
o

m
ies 

o
f 

sp
ecia

lisa
tio

n
. 

A
 

lo
calised

 
in

d
u

stry
 

can
 

su
p

p
o

rt 
a 

g
reater 

n
u

m
b

er 
o

f 
sp

ecialised
 

lo
cal 

su
p

p
liers o

f in
d
u

stry
-sp

ecific in
term

ed
iate in

p
u

ts an
d

 serv
ices, th

u
s o

b
tain

in
g

 a g
reater v

ariety
 at a lo

w
er co

st. 

 2
. L

a
b

o
u

r m
a

rk
et eco

n
o

m
ies. L

o
calised

 in
d

u
stries attract an

d
 create p

o
o

ls o
f w

o
rk

ers w
ith

 sim
ilar sk

ills, 

sm
o

o
th

in
g

 
th

e 
effects 

o
f 

b
u

sin
ess 

cy
cle 

(b
o

th
 
o

n
 
u
n

em
p

lo
y

m
en

t 
an

d
 
w

ag
e) 

th
ro

u
g

h
 
th

e 
effects 

o
f 

larg
e 

n
u

m
b

ers. 

 3
. K

n
o

w
led

g
e sp

illo
vers. In

fo
rm

atio
n

 ab
o

u
t n

o
v

elties flo
w

s m
o

re easily
 am

o
n

g
 ag

en
ts lo

cated
 w

ith
in

 th
e sam

e 

area, 
th

an
k

s 
to

 
so

cial 
b

o
n

d
s 

th
at 

fo
ster 

recip
ro

cal 
tru

st 
an

d
 

freq
u

en
t 

face-to
-face 

co
n

tacts. 
T

h
erefo

re, 

g
eo

g
rap

h
ical clu

sters o
ffer m

o
re in

n
o

va
tio

n
 o

p
p

o
rtu

n
ities th

an
 scattered

 lo
catio

n
s. In

n
o
v

atio
n

 d
iffu

sio
n

 is also
 

faster. 
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2

E
n

tries 1
. a

n
d

 2
. in

 th
e list a

b
o

v
e a

re o
ften

 refer
red

 to
 a

s “
p

ecu
n

ia
ry

”
 o

r “
ren

t”
 ex

tern
a

lities, a
s o

p
p

o
sed

 

to
 3

., w
h

ich
 m

o
r
e clea

rly
 rep

resen
ts “

tech
n

o
lo

g
ica

l”
 ex

tern
a

lities (S
cito

v
sk

y
, 1

9
5

4
)
1. R

en
t ex

tern
alities 

allo
w

 co
-lo

calised
 firm

s to
 access trad

ed
 in

p
u

ts an
d

 lab
o

u
r a

t a
 lo

w
er p

rice th
an

 riv
als lo

cated
 elsew

h
ere; as 

su
ch

, th
ey

 p
ass th

ro
u

g
h

 m
a

r
k

et in
tera

ctio
n

s. T
ec

h
n

o
lo

g
ica

l ex
tern

a
lities, o

n
 th

e co
n

tra
ry

, m
a

teria
lise 

th
ro

u
g

h
 n

o
n

-m
a

r
k

e
t in

tera
ctio

n
s an

d
, in

 p
rin

cip
le, are accessib

le to
 all m

e
m

b
ers o

f th
e lo

cal co
m

m
u

n
ity

. 

 In
 p

rin
cip

le, it is th
en

 p
o

ssib
le to

 d
istin

g
u

ish
 b

etw
een

 a k
n

o
w

led
g

e sp
illo

v
er (i.e. tech

n
o

lo
g

ica
l extern

a
lity) 

an
d

 a p
ecu

n
ia

ry
 ex

tern
a

lity
 (G

rilich
es, 1

9
9

2
). T

h
e fo

rm
er o

cc
u

rs w
h

en
 a

 fir
m

 d
eriv

es a
 p

ro
fit fro

m
 R

&
D

 

a
ctiv

ity
 

u
n

d
erta

k
en

 
b

y
 

o
th

er 
fir

m
s 

w
ith

o
u

t 
sh

a
rin

g
 

th
eir 

co
st. 

It 
m

ay
 

b
e 

called
 

also
 

'd
ise

m
b

o
d

ied
' 

k
n

o
w

led
g

e sp
illo

v
er. O

n
ce p

ieces o
f k

n
o

w
led

g
e are created

 th
ey

 b
eco

m
e p

art o
f th

e p
u

b
licly

 av
ailab

le sto
ck

 

o
f k

n
o

w
led

g
e an

d
 su

stain
 th

e p
ro

cesses o
f en

d
o

g
en

o
u

s g
ro

w
th

.  

 W
e 

w
ill 

see 
th

at 
th

e 
cru

cial 
issu

e 
is 

to
 
test 

w
h

eth
er 

th
ese 

k
n

o
w

led
g

e 
sp

illo
v

ers 
ex

ist 
an

d
 
w

h
ich

 
is 

th
eir 

g
eo

g
rap

h
ical ex

ten
sio

n
. 

                                                  
1 A
 fu
rth
er set o

f em
p
irical literatu

re h
as to

 d
o
 w
ith
 tw
o
 sp
ecific issu

es w
ith
in
 u
rb
a
n
 e
c
o
n
o
m
ic
s, n

am
ely th

e attem
p
ts: (i) to

 estim
ate th

e relativ
e 

im
p
o
rtan
ce o

f n
atu
ral reso

u
rce en

d
o
w
m
en
ts v

is a v
is  k

n
o
w
led
ge ex

tern
alities in

 affectin
g th

e lo
catio

n
 o
f in
d
u
stries, (ii) to

 d
istin

g
u
ish
 b
e
tw
e
e
n
 

M
a
rsh
a
llia
n
 e
x
te
rn
a
litie

s a
n
d
 m
o
re
 sp
e
c
ific
 ‘u
rb
a
n
isa
tio
n
’ e
x
te
rn
a
litie

s. K
ey co

n
trib
u
tio
n
s in
 th
is field

 h
av
e co

m
e fro

m
 G
laeser et al. (1

9
9
2
), E
lliso

n
 

an
d
 G
laeser (1

9
9
7
, 1
9
9
9
), H
ead
 et al. (1

9
9
6
), H
en
d
erso

n
 (1
9
9
9
), an

d
 B
lack
 an
d
 H
en
d
erso

n
 (1
9
9
9
). O

n
ce again

, h
o
w
ev
er, th

e ev
id
en
ce o

n
 L
K
S
s is b

y an
d
 

large o
f an
 in
d
irect k

in
d
 (so
m
etim

es b
rin
gin
g b
ack
 th
e p
ro
d
u
ctio
n
 fu
n
ctio
n
 to
o
l, as in

 H
en
d
erso

n
, 1
9
9
9
), an

d
 can

n
o
t b
e tak

en
 as d

efin
itiv
e. F
o
r ex
am
p
le, 

G
laeser et al. (1

9
9
2
; p
.1
1
5
1
) co

n
clu
d
e th

eir p
ap
er b

y ad
m
ittin

g th
at: “...o

u
r ev

id
en
ce o

n
 ex
tern

alities is in
d
irect, an

d
 m
an
y o
f o
u
r fin

d
in
gs can

 b
e ex

-
p
lain
ed
 b
y a n

eo
classical m

o
d
el in

 w
h
ich
 in
d
u
stries gro

w
 w
h
ere lab

o
r is ch

eap
 an
d
 d
em
an
d
 is h

igh
.” O

n
ce again

, th
e
 e
c
o
n
o
m
e
tric
 e
v
id
e
n
c
e
 d
o
e
s n
o
t 

n
e
c
e
ssa
rily
 su
g
g
e
st th

e
 e
x
iste
n
c
e
 o
f p
ro
p
e
rly
 d
e
fin
e
d
 “
sp
illo
v
e
rs”
, i.e

. p
u

re k
n
o
w
le
d
g
e
 e
x
te
rn
a
litie

s. 
 

R
iccard

o
 C

ap
p

ellin
, C

o
rso

 d
i E

co
n
o

m
ia R

e
g
io

n
a
le, U

n
iv

ersità d
i R

o
m

a "T
o

r V
erg

ata"
 

 
3

A
 p

ecu
n

ia
ry

 o
r r

en
t sp

illo
v

ers o
cc

u
rs w

h
en

 a
 n

ew
 o

r im
p

ro
v

ed
 in

p
u

t is so
ld

 b
u

t th
e
 p

ro
d

u
cer

 ca
n

 n
o

t 

a
p

p
ro

p
ria

te co
m

p
letely

 th
e in

c
rea

sed
 q

u
a

lity
 o

f th
e p

ro
d

u
ct. T

h
is m

ig
h

t b
e d

u
e to

 th
e m

ark
et stru

ctu
re o

f 

th
e secto

r an
d

 its d
eg

ree o
f co

m
p

etitio
n

 an
d
 im

itatio
n

. In
 th

is case so
m

e o
f th

e su
rp

lu
s is ap

p
ro

p
riated

 b
y
 th

e 

d
o

w
n

stream
 p

ro
d

u
cers. B

u
t th

is m
ech

an
ism

 p
er se d

o
es n

o
t create fu

rth
er in

n
o

v
atio

n
s an

d
 en

d
o

g
en

o
u

s g
ro

w
th

. 

F
in

ally
 

k
n

o
w

led
g
e 

sp
illo

v
ers 

d
o

 
n

o
t 

ex
ist 

if 
th

er
e 

is 
fu

ll 
a

p
p

ro
p

ria
b

ility
, 

i.e. 
th

e 
p

o
ssib

ility
 

to
 

p
rice 

d
iscrim

in
ate o

r a
n

 efficie
n

t p
ro

p
erty

 rig
h

t sy
ste

m
. 

 A
lth

o
u

g
h

 w
e can

 d
istin

g
u

ish
 th

e tw
o

 sp
illo

v
er effects o

n
 th

e th
eo

retical g
ro

u
n

d
 an

d
 d

esp
ite th

e relev
an

ce o
f th

e 

d
istin

ctio
n

 fo
r p

o
licy

 p
u

rp
o

ses, w
h

en
 it co

m
es to

 e
m

p
irical stu

d
ies, th

e d
istin

ctio
n

 b
etw

een
 p

ecu
n

ia
ry

 a
n

d
 

k
n

o
w

led
g

e ex
tern

a
lities b

eco
m

es fu
zzier. In

 p
articu

lar, stu
d

ies o
n

 R
&

D
 p

ro
d

u
ctiv

ity
 b

ased
 u

p
o

n
 G

rilich
es’ 

k
n

o
w

led
g

e p
ro

d
u

ctio
n

 fu
n

ctio
n

 (K
P

F
) m

ay
 u

n
d

erestim
ate th

e fo
rm

er, an
d

 o
v

erestim
ate th

e latter, b
ecau

se o
f 

m
easu

re
m

en
t erro

rs (G
rilich

es, 1
9

9
2

). D
esp

ite th
is, in

 try
in

g
 to

 ex
p

la
in

 w
h

y
 in

n
o

v
a

tiv
e a

ctiv
ities a

p
p

ea
r to

 

b
e stro

n
g

ly
 co

n
cen

tra
ted

 g
eo

g
ra

p
h

ica
lly

, an
d

 w
h

y
 firm

s lo
cated

 in
 certain

 areas are sy
ste

m
atically

 m
o

re 

p
ro

d
u

ctiv
e th

an
 firm

s lo
cated

 elsew
h

ere, u
sers o

f th
e K

P
F

 a
p

p
ro

a
ch

 h
a

v
e fa

r to
o

 rea
d

ily
 ca

lled
 in

 g
en

eric 

L
K

S
s a

s a
 p

la
u

sib
le ex

p
la

n
a

tio
n

. 
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 C
o

llectiv
e L

ea
rn

in
g

 a
n

d
 R

ela
tio

n
a

l C
a

p
ita

l in
 L

o
ca

l In
n

o
v

a
tio

n
 P

ro
ce

sses 

R
o

b
erta C

ap
ello

 an
d

 A
lessan

d
ra F

ag
g

ian
 

R
eg

io
n

a
l S

tu
d

ies, V
o

l. 3
9

.1
, p

p
. 7

5
–

8
7

, F
eb

ru
ary

 2
0

0
5
 

 G
eo

g
ra

p
h

ica
l a

n
d

 rela
tio

n
a

l k
n

o
w

led
g

e sp
illo

vers: sim
ila

rities a
n

d
 d

ifferen
ces 

 A
s alread

y
 n

o
ted

 ab
o

v
e, th

e co
n

cep
t o

f k
n

o
w

led
g

e sp
illo

v
ers h

as lo
n

g
 b

een
 reco

g
n

ized
 as essen

tial in
 

stu
d

y
in

g
 th

e in
n

o
v
atio

n
 p

ro
cess. M

an
y
 au

th
o

rs ad
d

ress th
e p

ro
b

lem
. A

u
d

retsch
 an

d
 V

iv
arelli (1

9
9

4
), fo

r 

in
stan

ce, try
 to

 m
easu

re th
e effect o

f k
n

o
w

led
g

e sp
illo

v
ers o

n
 in

n
o

v
atio

n
 –

 m
easu

red
 in

 term
s o

f n
ew

 p
aten

ts 

(u
sin

g
 d

ata o
n

 Italian
 firm

s) –
 an

d
 th

ey
 fin

d
 a sig

n
ifican

t effect o
f th

ese sp
illo

v
ers o

n
 sm

all- an
d

 m
ed

iu
m

-sized
 

firm
s. T

h
e d

efin
itio

n
 th

ey
 u

se o
f sp

illo
v

ers, th
o

u
g

h
, is n

o
t v

ery
 w

id
e, in

clu
d

in
g

 o
n

ly
 th

e p
h

y
sica

l p
ro

x
im

ity
 

(p
h

y
sica

l d
ista

n
ce

) to
 u

n
iv

ersities o
r resea

rch
 cen

tres. 2
 

 A
u

tan
t B

ern
ard

 (1
9

9
9

) ex
ten

d
s th

e d
efin

itio
n
 o

f sp
illo

v
ers also

 to
 in

clu
d

e th
e p

ro
x

im
ity

 o
f a

 h
ig

h
 n

u
m

b
e
r o

f 

fir
m

s b
elo

n
g

in
g

 
to

 th
e sa

m
e
 secto

r. A
g

ain
, as in

 A
u

d
retsch

 an
d

 V
iv

arelli (1
9

9
4

), h
e fin

d
s a sig

n
ifican

t 

p
o

sitiv
e relatio

n
sh

ip
 b

etw
een

 k
n
o

w
led

g
e sp

illo
v

ers –
 m

easu
red

 in
 term

s o
f R

&
D

 ex
p

en
d

itu
re an

d
 research

ers 

o
f firm

s in
 th

e lo
cal area –

 an
d

 th
e in

n
o

v
ativ

e p
erfo

rm
an

ce o
f firm

s.  

                                                  

2   
 W

h
en

 d
ealin

g
 w

ith
 k

n
o

w
led

g
e sp

illo
v
ers, w

e refer to
 Jaffe (1

9
8
9
) as a sem

in
al w

o
rk

, fo
llo

w
ed

 b
y
, am

o
n
g
 o

th
ers: A

cset a
l. (1

9
9
4
), d

ealin
g
 w

ith
 th

e 

cap
acity

 o
f larg

e v
ersu

s sm
all firm

s to
 ex

p
lo

it k
n
o
w

led
g
e sp

illo
v
ers; A

u
d
tretsch

 an
d
 F

eld
m

an
 (1

9
9
6

) an
d
 F

eld
m

an
 an

d
 A

u
d

retsch
 (1

9
9
9
), d

ealin
g
 

w
ith

 th
e im

p
o
rtan

ce o
f d

iv
ersified

 v
ersu

s sp
ecialized

 k
n
o
w

led
g
e sp

illo
vers; an

d
 A

n
selin

 et a
l. (2

0
0
0
), d

ealin
g
 w

ith
 th

e d
efin

itio
n
 o

f th
e p

h
y
sical 

d
istan

ce o
v
er w

h
ich

 k
n
o

w
led

g
e sp

illo
v
ers d

isap
p

ear. F
o
r a recen

t rev
iew

 o
n
 th

e ro
le o

f k
n
o
w

led
g
e sp

illo
v
ers o

n
 reg

io
n
al d

ev
elo

p
m

en
t, see D

e G
ro

o
t 

et a
l. (2

0
0
1
).) 
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D
esp

ite reco
g

n
izin

g
 th

at p
ro

x
im

ity
 to

 u
n

iv
ersities, research

 cen
tres an

d
 o

th
er firm

s –
 b

elo
n

g
in

g
 b

o
th

 to
 th

e 

sam
e o

r d
ifferen

t secto
rs –

 in
 th

e lo
cal area is im

p
o

rtan
t, th

e p
h

en
o

m
en

o
n

 o
f k

n
o

w
led

g
e sp

illo
v

ers is m
u

ch
 

m
o

re co
m

p
lex

. A
 h

ig
h

 co
n

cen
tratio

n
 o

f firm
s b

elo
n

g
in

g
 to

 th
e sam

e secto
r in

 an
 area is n

o
t en

o
u

g
h

 to
 ex

p
lain

 

th
e h

ig
h

 in
n

o
v

atio
n

 o
f th

e area itself. It is n
ec

essa
ry

 to
 d

efin
e w

h
ich

 ch
a

n
n

els co
n

v
ey

 th
ese k

n
o

w
led

g
e 

sp
illo

v
ers a

n
d

 a
llo

w
 th

e
m

 to
 sp

rea
d

 o
v

er th
e
 ter

rito
ry

. 

 T
h

e co
n

cep
t o

f r
e
la

tio
n

a
l sp

a
ce, first in

tro
d

u
ced

 in
 th

e m
ilieu

 th
eo

retical fram
ew

o
rk

, b
eco

m
es cru

cial in
 th

is 

resp
ect. 3R

ela
tio

n
a

l sp
a

ce is d
e
fin

ed
 a

s th
e set o

f a
ll r

e
la

tio
n

sh
ip

s –
 m

a
r
k

e
t rela

tio
n

sh
ip

s, p
o
w

er 

rela
tio

n
sh

ip
s a

n
d

 co
o

p
era

tio
n

 –
 estab

lish
ed

 b
etw

een
 firm

s, in
stitu

tio
n

s an
d

 p
eo

p
le th

at stem
 fro

m
 a

 stro
n

g
 

sen
se o

f b
elo

n
g

in
g

 an
d

 a h
ig

h
ly

 d
ev

elo
p

ed
 ca

p
a

city
 o

f co
o

p
era

tio
n

 ty
p

ical o
f cu

ltu
rally

 sim
ilar p

eo
p

le an
d

 

in
stitu

tio
n

s. T
h

e co
n

cep
t o

f relatio
n

al cap
ital h

elp
s to

 u
n

d
erlin

e th
e d

ifferen
ce b

etw
een

 th
e ap

p
ro

ach
 o

f tw
o

 

sch
o

o
ls o

f th
o

u
g
h

t m
en

tio
n

ed
 ab

o
v

e. 

 F
ig

. 1
 u

n
d

erlin
es th

e co
m

p
a

riso
n

 b
etw

een
 th

e tw
o
 a

p
p

ro
a

ch
es. O

n
 th

e o
n

e h
an

d
, if o

n
e sta

rts fro
m

 a
 

co
n

cep
t o

f p
u

re p
h

y
sica

l sp
a

ce, th
e p

reco
n

d
itio

n
 fo

r k
n

o
w

led
g

e sp
illo

v
ers is th

e p
h

y
sica

l p
ro

x
im

ity
 to

 firm
s 

o
f th

e sa
m

e sec
to

r (to
 ex

p
lo

it sp
ecializatio

n
 eco

n
o

m
ies), to

 firm
s o

f d
ifferen

t se
cto

rs (to
 ex

p
lo

it eco
n

o
m

ies 

co
m

in
g

 fro
m

 d
iv

ersificatio
n

), an
d

 to
 u

n
iv

ersities a
n

d
 resea

rch
 cen

tr
es, ty

p
ical p

laces w
h

ere k
n

o
w

led
g

e is 

p
ro

d
u

ced
. P

h
y
sical p

ro
x

im
ity

 in
creases th

e p
ro

b
a

b
ility

 o
f co

n
ta

cts b
etw

een
 th

e eco
n

o
m

ic acto
rs, th

erefo
re 

allo
w

in
g

 k
n

o
w

led
g

e to
 sp

read
 m

o
re easily

 an
d

 p
ro

d
u

ce u
sefu

l sp
illo

v
ers. 

                                                  
3 O

n
 th

e relatio
n
sh

ip
 b

etw
een

 relatio
n
al cap

ital an
d

 in
n
o
v
atio

n
, see C

am
ag

n
i (1

9
9
1
), K

eeb
le an

d
 W

ilk
in

so
n
 (1

9
9
9
, 2

0
0
0
), L

aw
so

n
 an

d
 L

o
ren

z 
(1

9
9
9
), an

d
 C

am
ag

n
i an

d
 C

ap
ello

 (2
0
0
2
). F

o
r th

e co
n
cep

t o
f o

rg
an

izatio
n
al an

d
 cu

ltu
ral p

ro
x

im
ity

, see also
 th

e F
ren

ch
 sch

o
o
l o

n
 ‘la p

ro
x

im
ite´’ 

(e.g
. R

allet, 1
9
9
3
).   
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O
n

 th
e o

th
er h

an
d

, if o
n

e ta
k

es in
to

 a
cco

u
n

t th
e c

o
n

cep
t o

f rela
tio

n
a

l sp
a

ce, th
e p

reco
n

d
itio

n
 fo

r th
e 

crea
tio

n
 o

f k
n

o
w

led
g

e sp
illo

v
ers b

eco
m

es th
e cu

ltu
ra

l p
ro

x
im

ity
 o

f a
c
to

rs, i.e. th
eir sen

se o
f b

elo
n

g
in

g
 to

 

th
e area, th

eir cap
ab

ility
 o

f in
teractin

g
 an

d
 th

e sh
a

rin
g

 o
f co

m
m

o
n

 v
a

lu
e
s. T

h
is cu

ltu
ral p

ro
x

im
ity

 is th
e b

asis 

fo
r th

e ex
isten

ce o
f rela

tio
n

a
l ca

p
ita

l, w
h

ich
 in

 tu
rn

 is fo
rm

ed
 b

y
 th

e fo
llo

w
in

g
: 

• 
E

x
p

licit co
o

p
era

tio
n

 a
m

o
n

g
 a

cto
rs. 

• 
Im

p
licit co

o
p

era
tio

n
 a

m
o

n
g

 a
cto

rs. 

• 
P

u
b

lic a
n

d
 p

riv
a

te p
a

rtn
ersh

ip
. 

 R
elatio

n
al 

cap
ital 

is 
th

erefo
re 

th
e 

‘su
b

stratu
m

’ 
o

f 
co

llectiv
e 

learn
in

g
 

ex
actly

 
lik

e 
p

h
y

sical 
sp

ace 
is 

th
e
 

n
ecessa

ry
 co

n
d

itio
n

 fo
r th

e ‘tra
d

itio
n

a
l’ k

n
o

w
led

g
e sp

illo
v

ers. It can
 b

e seen
 in

 F
ig

. 1
 th

at th
e p

arallel 

b
etw

een
 th

e tw
o

 ap
p

ro
ach

es is alm
o

st co
m

p
lete, b

u
t an

 im
p

o
rtan

t d
ifferen

ce m
u

st b
e em

p
h

asized
. In

 th
e 

in
d

u
stria

l 
a

p
p

ro
a

ch
, 

th
ere 

is 
n

o
 
clea

r 
d

efin
itio

n
 

o
f 

th
e 

ch
a

n
n

els 
th

ro
u

g
h

 
w

h
ich

 
p

h
y

sica
l 

p
ro

x
im

ity
 

m
a

te
ria

lizes in
to

 g
eo

g
ra

p
h

ica
l k

n
o

w
led

g
e sp

illo
v

ers. A
ll th

at is k
n

o
w

n
 is th

at th
e p

ro
x

im
ity

 to
 o

th
er firm

s o
r 

research
 cen

tres p
o

sitiv
ely

 in
flu

en
ces th

e p
erfo

rm
an

ce an
d

 th
e in

n
o
v

ativ
en

ess o
f a firm

, b
u

t it is n
o

t clear h
o
w

 

th
is h

ap
p

en
s. 

 E
v

ery
th

in
g

 is d
u

e
 to

 p
u

re
 p

ro
b

a
b

ilistic m
ech

a
n

ism
s. C

o
n

v
ersely

, in
 th

e reg
io

n
a

l a
p

p
ro

a
ch

, th
e ch

a
n

n
e
ls 

th
ro

u
g

h
 w

h
ich

 th
e rela

tio
n

a
l ca

p
ita

l b
eco

m
es co

lle
ctiv

e lea
rn

in
g

 are clearly
 d

efin
ed

: .  

• 
H

ig
h

 m
o

b
ility

 o
f lo

ca
l la

b
o

u
r fo

rce.  

• 
S

ta
b

le a
n

d
 fru

itfu
l rela

tio
n

sh
ip

s w
ith

 lo
ca

l cu
sto

m
ers a

n
d

 su
p

p
liers. 

• 
S

p
in

-o
ffs. 
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C
am

ag
n

i (1
9

9
5

, p
. 2

0
3

) d
efin

es co
llectiv

e lea
rn

in
g

 as th
e ‘d

y
n

a
m

ic an
d

 cu
m

u
lativ

e p
ro

cess o
f p

ro
d

u
c
tio

n
 o

f 

k
n

o
w

led
g

e, w
h

ich
 is d

u
e to

 in
tera

c
tio

n
 m

ech
a

n
ism

s ty
p

ical o
f an

 area ch
aracterised

 b
y
 a

 stro
n

g
 sen

se o
f 

b
elo

n
g

in
g

 a
n

d
 rela

tio
n

a
l sy

n
erg

ies’. T
h

e in
tern

al co
h

esio
n

 p
ro

m
o

tes th
e in

tro
d

u
ctio

n
 o

f n
ew

 p
ro

d
u

cts o
r 

p
ro

d
u

ctio
n
 tech

n
iq

u
es an

d
 red

u
ces th

e u
n

certain
ty

 lin
k

ed
 to

 in
n

o
v

atio
n

s. T
h

e sp
ace is n

o
t ju

st ‘p
h

y
sical’, it is 

so
m

eth
in

g
 m

o
re. It is a

 sp
a

ce crea
ted

 b
y

 
m

en
, b

o
th

 th
e resu

lt o
f a

n
d

 th
e p

reco
n

d
itio

n
 fo

r co
llectiv

e 

lea
rn

in
g

, an
 a

ctive
 in

p
u

t rath
er th

an
 a p

assiv
e su

rface (C
o

ffey
 an

d
 B

ailly
, 1

9
9

6
). 
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 A
n

 E
v

a
lu

a
tio

n
 o

f th
e E

ffectiv
en

ess o
f S

cien
ce P

a
rk

s 

in
 L

o
ca

l K
n

o
w

led
g

e C
rea

tio
n

: a
 T

errito
ria

l P
ersp

ectiv
e 

R
o
b

erta C
ap

ello
 an

d
 A

n
d

rea M
o
rriso

n
 

 P
A

P
E

R
 ID

: 1
4
5
 

T
o

 b
e p

resen
ted

 at 

5
th

 T
rip

le H
elix

 C
o
n

feren
ce 

T
u

rin
, 1

8
th

-2
1
st M

ay
 2

0
0

5
 

 D
esp

ite
 reco

g
n

isin
g

 th
a

t p
ro

x
im

ity
 to

 u
n

iv
ersities, r

e
sea

rch
 cen

tres a
n

d
 o

th
er fir

m
s –

 b
elo

n
g

in
g

 b
o

th
 to

 

th
e sam

e o
r d

ifferen
t secto

rs - is im
p

o
rtan

t, w
h

at em
erg

es fro
m

 a critical rev
iew

 o
f th

e literatu
re is th

at th
e
 

ex
p

la
n

a
tio

n
 fo

r th
e ex

isten
ce

 o
f k

n
o

w
led

g
e sp

illo
v

er is left to
 a

 p
u

re p
r
o

b
a

b
ility

 o
f co

n
ta

cts b
e
tw

een
 

eco
n

o
m

ic
 a

cto
rs, w

h
ich

 in
crea

ses in
 lim

ited
 g

eo
g

ra
p

h
ica

l sp
a

ce. 

 D
u

rin
g

 th
e sev

en
ties an

d
 eig

h
ties ag

g
lo

m
eratio

n
 eco

n
o

m
ies h

av
e ex

p
lain

ed
 th

e p
erfo

rm
an

ce o
f n

ew
 in

d
u

strial 

areas; territo
ry

 is in
 th

is k
in

d
 o

f lite
ra

tu
re a

n
a

ly
sed

 a
s a

n
 a

ctiv
e ele

m
e
n

t in
 eco

n
o

m
ic d

e
v

elo
p

m
en

t, b
ein

g
 

a p
ro

d
u

ctiv
e
 reso

u
rce in

 itself, a
 so

u
rce o

f a
d

v
a

n
ta

g
e
s fo

r fir
m

s.  

 In
 m

o
re recen

t tim
e, te

rrito
ry

 h
a

s b
e
en

 co
n

ceiv
ed

 a
s a

 su
p

p
o

rt to
 in

n
o

v
a

tio
n

 a
ctiv

ity
, b

ein
g

 ab
le to

 d
ecrease 

u
n

certain
ty

 an
d

 risk
s acco

m
p

an
y
in

g
 in

n
o

v
ativ

e p
ro

cesses.  

 In
 th

is v
iew

, sp
ace is a co

m
p

lex
 co

n
cep

t, w
h

ich
 re

fers n
o

t o
n

ly
 to

 g
eo

g
ra

p
h

ica
l p

ro
x

im
ity

; sp
ace is 

in
terp

reted
 in

 term
s o

f rela
tio

n
a

l p
ro

x
im

ity
, d

efin
ed

 a
s th

e a
b

ility
 o

f lo
ca

l fir
m

s, in
stitu

tio
n

s a
n

d
 p

eo
p

le to
 

p
u

t in
 p

la
ce stro

n
g

 lo
ca

l rela
tio

n
sh

ip
s –

 m
a

r
k

et rela
tio

n
sh

ip
s, p

o
w

er rela
tio

n
sh

ip
s, co

o
p

e
ra

tio
n

. 

 T
h

ese rela
tio

n
sh

ip
s, a

ltern
a

tiv
ely

 c
a

lled
 “

rela
tio

n
 ca

p
ita

l”
, la

y
 b

eh
in

d
 a

n
y

 p
ro

cess o
f co

llectiv
e lea

rn
in

g
. 
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1
0

 T
h

e ch
a

n
n

els th
r
o

u
g

h
 w

h
ich

 k
n

o
w

led
g

e d
ev

elo
p

s lo
c
a

lly
 h

av
e b

een
 en

v
isag

ed
 in

:  

 - th
e lo

ca
l la

b
o

u
r m

a
rk

et. T
h

e lo
cal lab

o
u

r m
ark

et p
lay

s an
 im

p
o

rtan
t ro

le w
ith

in
 th

e lo
cal p

ro
d

u
ctio

n
 sy

stem
, 

as th
e h

ig
h

 in
tern

a
l tu

rn
o

v
er o

f sp
e
cia

lised
 la

b
o

u
r an

d
 th

e lo
w

 ex
tern

al m
o

b
ility

 g
u

aran
tee cro

ss-fertilisatio
n

 

p
ro

cesses fo
r firm

s an
d

 p
ro

fessio
n

al u
p

g
rad

in
g

 fo
r in

d
iv

id
u

als; a
 lo

ca
l k

n
o

w
-h

o
w

 g
ro

w
s th

ro
u

g
h

 a
 co

llectiv
e 

a
n

d
 so

cia
lised

 p
ro

cess, su
b

ject, an
d

 th
is is th

e o
th

er sid
e o

f th
e co

in
, to

 risk
s o

f iso
latio

n
 an

d
 lo

ck
in

g
in

, u
n

less 

ex
tern

al en
erg

y
 is also

 cap
tu

red
 th

ro
u

g
h

 selected
 ex

tern
al co

-o
p

eratio
n

 

lin
k

ag
es; 

 - sta
b

le lin
k

a
g

es b
etw

een
 su

p
p

liers a
n

d
 cu

sto
m

ers. S
tab

le in
p

u
t-o

u
tp

u
t relatio

n
sh

ip
s g

en
erate a co

d
ified

 a
n

d
 

ta
cit tra

n
sfer o

f k
n

o
w

led
g

e b
etw

een
 su

p
p

liers a
n

d
 c

u
sto

m
e
rs, w

h
ich

 cu
m

u
lates o

v
er tim

e an
d

 d
efin

es 

p
attern

s o
f in

crem
en

tal in
n

o
v

atio
n

 w
h

ich
 feed

 a sp
ecific tech

n
o

lo
g

ical trajecto
ry

. A
lso

 in
 th

is case, th
e 

co
m

p
ariso

n
 w

ith
 th

e firm
s’ tech

n
o

lo
g

ical trajecto
ry

 is straig
h

tfo
rw

ard
. A

s A
y
d

alo
t su

g
g

ested
 (1

9
8

6
), th

e 

in
n

o
v

atio
n

 p
ro

cess in
 a territo

rial en
tity

 lik
e th

e m
ilieu

 is a
 p

ro
cess o

f “
ru

p
tu

re/filia
tio

n
”

 (b
rea

k
 a

n
d

 

co
n

tin
u

ity
): if an

 in
n

o
v

atio
n

 is a b
reak

 w
ith

 a p
reex

istin
g

 situ
atio

n
, eco

n
o
m

ic creativ
ity

 an
d

 in
n

o
v

atio
n

 

p
o

ten
tial h

av
e th

eir seed
s ex

actly
 in

 th
e lo

cal cu
m

u
lated

 k
n

o
w

led
g

e an
d

 k
n
o

w
-h

o
w

 acq
u

ired
 o

v
er tim

e; 

 - in
ten

se in
n

o
va

tive in
tera

ctio
n

s w
ith

 su
p

p
liers a

n
d

 cu
sto

m
ers a

n
d

 b
y m

ech
a

n
ism

s o
f lo

ca
l sp

in
-o

ff. 

T
h

eo
retically

, a sp
in

-o
ff is d

efin
ed

 as a n
ew

 in
d

ep
en

d
en

t firm
 fu

lfillin
g

 tw
o

 criteria (P
erh

an
k

an
g

as an
d

 

K
au

ran
en

, 1
9

9
6

; D
ah

lstran
d

 A
., 2

0
0

0
): a

) th
e sta

rt u
p

 o
f a

 n
ew

 b
u

sin
ess b

y
 a

n
 a

g
en

t p
rev

io
u

sly
 b

elo
n

g
in

g
 

to
 a

n
o

th
er lo

ca
l fir

m
, a

n
d

 b
) th

e
 d

e
riv

a
tio

n
 o

f th
e
 n

e
w

 b
u

sin
ess id

ea
 fro

m
 th

e p
rev

io
u

s e
m

p
lo

y
m

en
t o

f 

th
e fo

u
n

d
er. L

o
cal m

ilieu
x

 p
ro

v
id

e b
o

th
 th

e so
cial an

d
 th

e m
ark

et p
reco

n
d

itio
n

s fo
r th

is p
h

en
o

m
en

o
n

 to
 tak

e 

p
lace: fro

m
 th

e so
cial p

o
in

t o
f v

iew
, h

ig
h

 tru
st a

n
d

 co
m

m
o

n
 sen

se o
f b

elo
n

g
in

g
 to

 th
e
 sa

m
e
 cu

ltu
ra

l so
ciety

 

m
ak

e th
is p

ro
cess accep

tab
le6

.  
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1
1
 

C
o

llectiv
e lea

rn
in

g
 is th

e territo
ria

l co
u

n
terp

a
r
t o

f le
a

rn
in

g
 in

 a
n

 in
d

u
stria

l co
n

tex
t; it is th

o
u

g
h

t as th
e 

v
eh

icle fo
r k

n
o

w
led

g
e tran

sm
issio

n
, b

o
th

 in
 a

 te
m

p
o

ra
l a

n
d

 in
 a

 sp
a

tia
l d

im
e
n

sio
n

. In
 th

e fo
rm

er d
im

en
sio

n
, 

th
e tran

sfer o
f k

n
o
w

led
g

e is g
u

aran
teed

 b
y
 an

 ele
m

en
t o

f co
n

tin
u

ity
; in

 th
e latter b

y
 o

n
e o

f in
tera

ctio
n

 a
m

o
n

g
 

a
g

en
ts, w

h
ich

 g
u

aran
tees th

e tran
sm

issio
n

 am
o

n
g

 in
d

iv
id

u
als an

d
 firm

s an
d

 w
h

ich
 b

eco
m

es, in
 th

e case o
f th

e 

m
ilieu

, an
 ele

m
en

t fo
r th

e sp
atial tran

sfer o
f k

n
o

w
led

g
e5

. 

 L
o

ca
l m

a
r
k

e
t co

n
d

itio
n

s, lik
e sta

b
le

 in
tera

c
tio

n
s w

ith
 su

p
p

liers k
n

o
w

n
 in

 th
e p

rev
io

u
s jo

b
, a

 recep
tiv

e 

lo
ca

l d
e
m

a
n

d
 o

f p
a

rticu
la

r p
ro

d
u

c
ts d

ev
elo

p
ed

 in
 th

e p
rev

io
u

s jo
b

, an
d

 th
e p

resen
ce o

f ex
tern

a
l 

eco
n

o
m

ies, assu
re lo

catio
n

al ad
v

an
tag

es, g
u

aran
tee th

e ach
iev

em
en

t o
f p

ro
fits an

d
 th

u
s g

iv
e rise to

 ch
a

n
c
es 

fo
r su

rv
iv

a
l o

n
 th

e lo
ca

l m
a

r
k

et. 

 B
ey

o
n

d
 th

is set o
f m

a
in

ly
 in

fo
r
m

a
l, “

u
n

-tra
d

ed
”

 r
ela

tio
n

sh
ip

s - a
m

o
n

g
 cu

sto
m

ers an
d

 su
p

p
liers, a

m
o

n
g

 

p
riv

ate an
d

 p
u

b
lic acto

rs - an
d

 a
 set o

f ta
cit tra

n
sfers o

f k
n

o
w

led
g

e tak
in

g
 p

lace th
ro

u
g

h
 th

e in
d

iv
id

u
a

l 

ch
a

in
s o

f p
ro

fessio
n

a
l m

o
b

ility
 a

n
d

 in
ter

-fir
m

 im
ita

tio
n

 p
ro

cesses, a
n

o
th

er k
n

o
w

led
g

e a
cq

u
isitio

n
 

ch
a

n
n

el h
a

s b
ee

n
 u

n
d

erlin
ed

 in
 th

e litera
tu

re
.  

 M
o

re fo
r
m

a
lise

d
, m

a
in

ly
 tra

n
s-ter

r
ito

ria
l co

-o
p

era
tio

n
 a

g
ree

m
en

ts - am
o

n
g

 firm
s, a

m
o

n
g

 co
llectiv

e 

ag
en

ts, am
o

n
g

 p
u

b
lic in

stitu
tio

n
s - in

 th
e field

 o
f tec

h
n

o
lo

g
ica

l d
ev

elo
p

m
e
n

t, v
o

ca
tio

n
a

l a
n

d
 o

n
-th

e
-jo

b
 

tra
in

in
g

, in
fra

str
u

ctu
re

 a
n

d
 serv

ic
es p

ro
v

isio
n

 a
re im

p
o

rta
n

t ch
a

n
n

els to
 a

ch
iev

e n
ew

 k
n

o
w

led
g

e.  

 In
 tra

n
s-territo

ria
l n

etw
o

rk
s, p

a
rtn

ers a
re sin

g
le a

n
d

 selected
 eco

n
o

m
ic u

n
its: en

terp
rises, b

an
k

s, research
 

cen
tres, train

in
g

 in
stitu

tio
n

s, o
r lo

cal au
th

o
rities, in

 w
h

ich
 th

e lo
catio

n
 elem

en
t is, ro

u
g

h
ly

, o
n

ly
 o

n
e co

-

o
rd

in
ate am

o
n

g
 m

an
y
 serv

in
g

 to
 id

en
tify

 th
e u

n
it itself. A

t a
 first g

la
n

ce
, th

erefo
re, th

ese n
e
tw

o
rk

s o
n

ly
 lin

k
 

to
g

eth
er d

iffe
ren

t eco
n

o
m

ic a
cto

rs, w
ith

 n
o

 n
ecessa

ry
 rela

tio
n

 w
ith

 sp
a

ce.  
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1
2

B
u

t w
h

en
 th

e lo
ca

tio
n

 o
f a

 u
n

it ta
k

e
s o

n
 sig

n
ifica

n
t m

ea
n

in
g

, in
asm

u
ch

 as it rev
eals a set o

f relatio
n

s, w
h

ich
 

g
en

erate territo
rial d

ev
elo

p
m

en
t an

d
 id

en
tity

 (e.g
., A

p
p

le at C
u

p
ertin

o
, S

ilico
n

 V
alley

) an
d

 w
h

en
 th

ese 

n
etw

o
rk

 rela
tio

n
s sta

rt to
 m

u
ltip

ly
, th

ey
 d

o
 b

eco
m

e territo
ria

l. W
h

en
 carefu

lly
 o

b
serv

ed
, th

e id
e
n

tity
 o

f 

th
e lo

ca
l m

ilieu
 o

ften
 p

r
ev

a
ils o

v
er th

e id
e
n

tity
 o

f th
e
 in

d
iv

id
u

a
l p

a
rtn

e
r, stressin

g
 th

e im
p

o
rtan

ce o
f th

e 

territo
ry

: th
e strateg

ic im
p

o
rtan

ce o
f lin

k
s w

ith
 a co

m
p

an
y
 in

 S
ilico

n
 V

alley
 resid

es m
o

re in
 th

e o
p

en
in

g
 o

f a
 

“
tech

n
o

lo
g

ica
l w

in
d

o
w

”
 in

 S
ilico

n
 V

a
lley

 th
a

n
 in

 a
cc

ess to
 th

a
t sp

ecific co
m

p
a

n
y

’s k
n

o
w

-h
o
w

. 

 T
h

is seco
n

d
 k

in
d

 o
f n

etw
o

rk
s ca

n
 id

en
tify

 a
 p

ro
cess o

f “
lea

rn
in

g
 th

ro
u

g
h

 n
etw

o
rk

in
g

”
. T

h
ro

u
g

h
 stra

teg
ic

 

a
llia

n
ces, n

o
n

-eq
u

ity
 a

g
ree

m
en

ts, te
ch

n
o

lo
g

ica
l co

o
p

era
tio

n
, fir

m
s a

re a
b

le to
 ca

p
tu

re so
m

e
 o

f th
e 

n
ecessa

ry
 a

ssets fro
m

 o
u

tsid
e, o

v
er

co
m

in
g

 th
e co

sts o
f in

ter
n

a
l d

ev
elo

p
m

e
n

t. T
h

is m
o

d
el is in

 a sen
se 

in
ter

m
ed

ia
te b

e
tw

een
 in

tern
a

l a
n

d
 co

llectiv
e lea

rn
in

g
, in

 th
at it o

p
en

s th
e firm

 to
 th

e g
en

eral co
n

tex
t, b

u
t 

m
ain

tain
s it in

to
 a set o

f selected
 an

d
 targ

eted
 relatio

n
sh

ip
s. O

n
 th

e co
n

cep
t o

f “firm
s’ n

etw
o

rk
in

g
” see am

o
n

g
 

o
th

ers C
h

esn
ais, 1

9
8

9
; G

o
rd

o
n

, 1
9
9

1
. 
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1
4

  

 

P
a

g
es 9

6
-1

0
5
 

 

 6
. T

h
e lo

ca
lized

 c
h

a
ra

cter o
f co

g
n

itiv
e p

ro
cesses 

 T
h

e 
litera

tu
r
e 

o
n

 
co

g
n

itiv
e 

eco
n

o
m

ics 
h

ig
h

lig
h

ts 
a

 
th

ird
 

a
p

p
ro

a
ch

 
in

 
ex

p
la

in
in

g
 

th
e 

sp
a

tia
l 

a
g

g
lo

m
era

tio
n

 o
f in

n
o

v
a

tiv
e a

ctiv
ities, d

iffe
ren

t fro
m

 th
o

se in
d

ica
ted

 b
y

 th
e in

d
u

stria
l ec

o
n

o
m

ics a
n

d
 th

e 

reg
io

n
a

l eco
n

o
m

ics litera
tu

re. In
 fact, th

e sp
atial co

n
cen

tratio
n

 o
r d

iffu
sio

n
 o

f in
n

o
v

ativ
e activ

ities h
as a 

m
o

re fu
n

d
am

en
tal reaso

n
 th

an
 th

e ex
isten

ce o
f “lo

calizatio
n

 facto
rs” w

o
rk

in
g

 o
n

 th
e attractio

n
 o

f in
n

o
v

ativ
e 

firm
s. 

T
h

is 
rea

so
n

 
is 

ro
u

ted
 
in

 
th

e 
in

trin
sic 

sp
a

tia
l 

n
a

tu
re

 
o

f 
th

e 
p

ro
cess 

o
f 

k
n

o
w

led
g

e 
crea

tio
n

. 
In

 

p
articu

lar, o
u

r stu
d

y
 aim

s to
 co

m
e to

 a b
etter u

n
d

erstan
d

in
g

 o
f th

e p
ro

cesses o
f k

n
o

w
led

g
e g

en
eratio

n
, tran

sfer 

an
d

 ab
so

rp
tio

n
 w

ith
in

 an
d

 b
etw

een
 firm

s an
d

 o
th

er o
rg

an
isatio

n
s w

ith
in

 a reg
io

n
, b

y
 fo

cu
sin

g
 th

e
 a

tten
tio

n
 o

n
 

in
n

o
v

a
tio

n
 a

s th
e resu

lt o
f a

n
 in

te
ra

ctiv
e p

ro
cess in

v
o

lv
in

g
 th

e sh
a

rin
g

 a
n

d
 ex

ch
a

n
g

in
g

 o
f d

ifferen
t fo

r
m

s 

o
f k

n
o

w
led

g
e b

etw
een

 reg
io

n
a

l a
cto

rs. T
h

is p
ersp

ectiv
e is clearly

 im
p

o
rtan

t w
h

en
 an

aly
zin

g
 th

e relatio
n

sh
ip

s 

b
etw

een
 sm

all an
d

 m
ed

iu
m

 size firm
s in

 th
e p

ro
cess o

f in
n

o
v

atio
n

 ad
o

p
tio

n
. 

 In
 

sy
n

th
esis, 

k
n

o
w

led
g

e 
crea

tio
n

 
is 

th
e 

resu
lt 

o
f 

p
a

ttern
 

m
a

k
in

g
 

o
r 

o
f 

th
e 

cla
ssifica

tio
n

 
a

n
d

 

recla
ssifica

tio
n

 o
f ex

o
g

en
o

u
s stim

u
lu

s. T
h

u
s, th

e p
ro

cess o
f k

n
o

w
led

g
e crea

tio
n

 h
a

s a
n

 in
tera

ctiv
e a

n
d

 a
 

co
m

b
in

a
tiv

e ch
a

r
a

cter an
d

 a clo
ser g

eo
g

rap
h

ical p
ro

x
im

ity
 an

d
/o

r a g
reater co

g
n

itiv
e p

ro
x

im
ity

 facilitate th
e 

in
teractio

n
 

b
etw

een
 

v
ario

u
s 

co
m

p
lem

en
tary

 
acto

rs 
an

d
 

th
e 

co
m

b
in

atio
n

 
o

f 
co

m
p

lem
en

tary
 

p
ieces 

o
f 
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1
5

k
n

o
w

led
g

e. K
n

o
w

led
g

e ca
n

 o
n

ly
 d

e
v

elo
p

 in
 a

 lo
ca

lized
 o

r sp
ecific fra

m
ew

o
rk

 an
d

 calls fo
r a g

eo
g

rap
h

ical 

an
d

 co
g

n
itiv

e p
ro

x
im

ity
 o

f th
e v

ario
u
s acto

rs, w
h

ich
 p

articip
ate to

 an
 in

teractiv
e learn

in
g

 p
ro

cess. K
n

o
w

led
g

e 

crea
tio

n
 o

n
ly

 a
p

p
a

ren
tly

 h
a

s a
n

 a
-sp

a
tia

l ch
a

ra
cter an

d
 co

g
n

itiv
e scien

ces clarify
 o

n
 th

e b
ase o

f th
eo

retical 

co
n

sid
eratio

n
s 

th
at 

th
e 

p
ro

cess 
o
f 

k
n

o
w

led
g

e 
creatio

n
 

w
o

rk
s 

in
 

a 
lo

calized
 

fram
ew

o
rk

. 
T

h
u

s, 
th

e 

a
g

g
lo

m
era

tio
n

 o
f in

n
o

v
a

tiv
e p

ro
d

u
ctio

n
s ca

n
 b

e ex
p

la
in

ed
 o

n
 th

e b
a

se o
f th

e sp
a

tia
l o

r lo
ca

lized
 n

a
tu

r
e 

o
f th

e p
ro

cesses o
f k

n
o

w
led

g
e crea

tio
n

.  
 T

h
e an

aly
sis o

f th
e relatio

n
sh

ip
 b

etw
een

 th
e p

ro
cess o

f co
g

n
itio

n
 an

d
 sp

ace can
 b

e b
ased

 o
n

 th
e p

sy
ch

o
lo

g
ical 

th
eo

ries o
f th

o
se eco

n
o

m
ists, w

h
o

 first in
v

estig
ated

 th
e p

ro
b

lem
 o

f k
n

o
w

led
g

e creatio
n

 an
d

 w
h

o
 p

ro
v

id
ed

 

co
n

trib
u

tio
n

s w
h

ich
 h

av
e later b

een
 co

n
firm

ed
 b

y
 recen

t ad
v

an
ces in

 n
eu

ro
scien

ces, su
ch

 as n
eu

ro
b

io
lo

g
y
 an

d
 

p
sy

ch
o

lo
g

y
. A

cco
rd

in
g

 to
 co

g
n

itiv
e th

eo
ries, a b

rain
 o

p
erates, as in

 S
m

ith
’s (1

9
8

0
 [1

7
9

5
]), M

arsh
all’s (1

9
9

4
) 

an
d

 
H

ay
ek

’s 
(1

9
5

2
) 

th
eo

ries, 
b

y
 

fo
rm

in
g

 
selectiv

e 
co

n
n

ectio
n

s. 
A

cco
rd

in
g

 
to

 
A

d
a

m
 

S
m

ith
, 

it 
is 

ch
a

ra
cteristic

 
o

f 
h

u
m

a
n

 
n

a
tu

re 
to

 
b

e 
u

n
co

m
fo

rta
b

le 
w

h
en

 
u

n
a

b
le 

to
 

m
a

k
e
 

sen
se

 
o

f 
a

 
p

a
r
ticu

la
r
 

p
h

en
o

m
en

o
n

, 
esp

ecially
 

w
h

en
 

th
at 

p
h

en
o

m
en

o
n

 
is 

rep
eated

; 
p

eo
p

le 
th

erefo
re 

try
 

to
 

in
v

en
t 

‘co
n

n
ectin

g
 

p
rin

cip
les’ th

at w
ill co

llect u
n

ex
p

lain
ed

 p
h

en
o

m
en

a in
to

 categ
o

ries an
d

 p
ro

v
id

e an
 accep

tab
le ex

p
lan

atio
n

 o
f 

th
ese 

categ
o

ries. 
In

 
fact, 

A
d

am
 
S

m
ith

 
p

o
in

ted
 
to

 
th

e 
ro

le 
o

f 
th

o
se 

“sp
ecialised

 
p

h
ilo

so
p

h
ers 

an
d

 
m

en
 
o

f 

sp
ecu

latio
n

, 
w

h
o

 
are 

o
ften

 
cap

ab
le 

o
f 

co
m

b
in

in
g

 
to

g
eth

er 
th

e 
p

o
w

ers 
o

f 
th

e 
m

o
st 

d
istan

t 
an

d
 
d

issim
ilar 

o
b

jects” (S
m

ith
, 1

7
7

6
). S

atisfacto
rily

 ex
p

lan
atio

n
s are a so

u
rce o

f p
o

sitiv
e p

leasu
re, esp

ecially
 if th

e so
lu

tio
n

 is 

aesth
etically

 p
leasin

g
, an

d
 are lik

ely
 to

 b
e w

id
ely

 ad
o
p

ted
 b

y
 th

o
se en

co
u

n
terin

g
 su

ch
 p

h
en

o
m

en
a (L

o
asb

y
, 

2
0

0
3

).   

 A
cco

rd
in

g
 to

 M
a

rsh
a

ll an
d

 S
m

ith
 th

e b
rain

 w
o

rk
s b

y
 lin

k
in

g
 th

e id
ea o

f a
n

 in
itia

l im
p

re
ssio

n
 receiv

ed
 b

y
 

th
e b

o
d

y
 w

ith
 th

e
 id

ea
 o

f a
n

 a
ctio

n
 w

h
ich

 th
e b

o
d

y
 p

erfo
r
m

s in
 resp

o
n

se, an
d

 th
en

 lin
k

in
g

 th
e latter w

ith
 

th
e id

ea o
f an

 im
p

ressio
n

 th
at is in

terp
reted

 as a co
n

seq
u

en
ce o

f th
at actio

n
 (M

arsh
all 1

9
9

4
, R

affaelli  2
0
0

3
, 

S
m

ith
 1

7
9

5
, L

o
asb

y
, 2

0
0

3
). In

 fact th
e b

rain
 is a selectiv

e sy
stem

 an
d

 it w
o

rk
s n

o
t acco

rd
in

g
 to

 lo
g

ics an
d
 

m
ath

e
m

atical th
in

k
in

g
, b

u
t rath

er acco
rd

in
g

 to
 th

e reco
g

n
itio

n
 o

f co
n
fig

u
ratio

n
s. T

h
is p

attern
 m

ak
in

g
 activ

ity
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p
erfo

rm
s th

e v
ital fu

n
ctio

n
 to

 allo
w

 to
 th

e b
rain

 to
 o

rien
t itself in

 th
e su

rro
u

n
d

in
g

 sp
ace: a fu

n
ctio

n
 w

h
ich

 is 

cru
cial 

fo
r 

su
rv

iv
al 

an
d

 
h

as 
b

een
 

d
ev

elo
p

ed
 

th
ro

u
g
h

 
h

u
m

an
 

ev
o

lu
tio

n
. 

In
 

fact, 
co

g
n

itiv
e 

activ
ity

 
see

m
s 

n
ecessarily

 rep
resen

t th
e resu

lt o
f a reactio

n
 to

 th
e stim

u
lu

s co
m

in
g

 fro
m

 th
e lo

cal en
v

iro
n

m
en

t. C
o

n
n

ectio
n

s 

clearly
 im

p
ly

 a sp
atial fram

ew
o

rk
 an

d
 p

ro
x

im
ity

 en
h

an
ce co

n
n

ectio
n

s. T
h
e sp

atial d
im

en
sio

n
 o

f th
e p

ro
cess o

f 

co
g

n
itio

n
 is also

 clarified
 b

y
 th

e fact th
at th

e lo
cal en

v
iro

n
m

en
t an

d
 th

e aim
 to

 resp
o

n
d

 to
 n

ew
 n

eed
s an

d
 to

 

so
lv

e th
e p

ro
b

lem
s o

f lo
cal u

sers are th
e m

o
st im

p
o

rtan
t stim

u
lu

s to
 in

n
o

v
ate fo

r th
e firm

s. C
o

g
n

itio
n

 an
d
 

in
n

o
v

atio
n

 are related
 to

 th
e stim

u
lu

s o
f a p

ro
b

lem
 e

m
erg

in
g

 in
 a sp

ecific field
 o

r to
 th

e o
p

p
o

rtu
n

ity
 to

 satisfy
 

an
 em

erg
in

g
 d

em
an

d
 in

 a sp
ecific m

ark
et (G

allo
u

j an
d

 W
ein

stein
, 1

9
9

7
). T

h
e lo

cal en
v

iro
n

m
en

t is th
e so

u
rce 

o
f ch

allen
g

es an
d
 risk

s fo
r th

e in
d

iv
id

u
al acto

r an
d

 it is related
 to

 th
e n

atio
n

al an
d

 in
tern

atio
n

al eco
n

o
m

y
. 

F
irm

s sh
o

u
ld

 resp
o

n
d

 to
 th

e n
ew

 n
eed

s an
d

 d
em

an
d

 (as in
d

icated
 in

 th
e T

K
M

 ap
p

ro
ach

 to
 b

e illu
strated

 b
elo

w
) 

in
 lo

cal m
ark

ets an
d

 aim
 to

 so
lv

e p
ro

b
lem

s o
f lo

cal u
sers. T

h
e stren

g
th

 o
f th

e stim
u

lu
s an

d
 th

e p
o

ssib
ility

 to
 

p
erceiv

e it d
ep

en
d
s o

n
 th

e sp
atial accessib

ility
 (as in

 th
e T

K
M

 ap
p

ro
ach

). M
o

reo
v

er, co
g

n
itiv

e p
ro

x
im

ity
 an

d
 a 

lo
w

 
g

eo
g

rap
h

ical 
an

d
 

co
g

n
itiv

e 
d

istan
ce 

facilitate 
th

e 
id

en
tificatio

n
 

o
f 

w
eak

 
sig

n
als 

an
d

 
en

h
an

ce 

co
llab

o
ratio

n
s. 

 A
 seco

n
d

 k
ey

 co
n

cep
t in

 th
e p

ro
cess o

f co
g

n
itio

n
 is th

at o
f ro

u
tin

es an
d
 p

ath
 d

ep
en

d
en

ce (L
o

asb
y
, 2

0
0

1
, 2

0
0
2

). 

A
cco

rd
in

g
 to

 M
arsh

all, o
v

er tim
e th

e b
rain

 m
ay

 d
ev

elo
p

 a ran
g

e o
f clo

sely
 co

n
n

ected
 im

p
ressio

n
s an

d
 actio

n
s, 

w
h

ich
 w

e m
ig

h
t call ro

u
tin

es.  In
 fact, th

e ap
p

licatio
n

 o
f so

lu
tio

n
s o

r th
e rep

etitio
n

 o
f n

ew
 actio

n
s d

ev
elo

p
s 

n
ew

 co
n

n
ectio

n
s b

etw
een

 d
ifferen

t p
arts o

f th
e b

rain
 (M

arsh
all 1

9
2

0
, p

. 2
5

2
), w

h
ich

 g
rad

u
ally

 tak
e o

v
er th

e 

m
ain

ten
an

ce o
f th

ese activ
ities, leav

in
g

 th
e co

n
scio

u
s b

rain
 activ

ity
 free fo

r n
ew

 in
itiativ

es, in
clu

d
in

g
 th

o
se 

w
h

ich
 u

tilise th
ese n

o
w

-au
to

m
atic co

n
n

ectio
n

s. A
cco

rd
in

g
 to

 R
izzello

 (2
0

0
3

), “n
eu

ro
g
n

o
sis” in

d
icates th

at 

w
h

en
 an

 o
rg

an
ism

 faces n
ew

 in
fo

rm
atio

n
, its cap

acity
 to

 g
iv

e sig
n

ifican
ce to

 th
is in

fo
rm

atio
n

 d
ep

en
d

s o
n

 its 

p
rev

io
u

sly
 
sto

red
 
ex

p
erien

ce 
an

d
 
o

n
 
its 

n
eu

ro
g

n
o

stic 
stru

ctu
res. 

T
h

u
s, 

h
u

m
an

 
b

rain
 
an

d
 
m

in
d

 
ev

o
lv

e 
b

y
 

fo
llo

w
in

g
 a p

ath
, th

at stro
n

g
ly

 d
ep

en
d

s o
n

 p
re-ex

istin
g

 stru
ctu

res, as it ad
ap

ts to
 ex

tern
al ch

allen
g

es w
h

ile 

search
in

g
 

to
 

m
ain

tain
 

co
n

sisten
cy

 
an

d
 

in
teg

rity
. 

T
h

at 
im

p
lies 

tim
e 

irrev
ersib

ility
 

an
d

 
th

at 
ex

p
erien

ce 

m
atters.T

h
is co

n
cep

t im
p

lies th
at sp

atial an
d

 co
g

n
itiv

e p
ro

x
im

ity
 are a k

ey
 co

n
d

itio
n

 in
 o

rd
er to

 p
ro

m
o

te 
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freq
u

en
t an

d
 stro

n
g

 co
n

n
ectio

n
s b

etw
een

 d
ifferen

t acto
rs. A

ctiv
ities are m

o
stly

 stro
n

g
ly

 lin
k

ed
 o

r em
b

ed
d

ed
 in

 

th
eir lo

cal en
v

iro
n
m

en
t. F

irm
s an

d
 acto

rs resp
o

n
d
 b

y
 aim

in
g

 to
 su

rv
iv

e an
d

 to
 p

reserv
e th

e in
teg

rity
 o

f th
e lo

cal 

en
v

iro
n

m
en

t. T
h

at p
ro

cess ex
p

lain
s th

e “recep
tiv

ity
” to

 ex
tern

al stim
u

lu
s b

y
 lo

cal acto
rs (as in

 th
e T

K
M

 

ap
p

ro
ach

). In
 p

articu
lar, ex

tern
a

l stim
u

lu
s sh

o
u

ld
 b

e
 co

m
p

a
tib

le w
ith

 th
e in

tern
a

l in
te

g
rity

 o
f th

e lo
ca

l 

p
ro

d
u

ctio
n

 sy
stem

 a
n

d
 sh

o
u

ld
 lea

d
 to

 a
 g

ra
d

u
a

l p
ro

cess o
f a

d
a

p
ta

tio
n

. In
 fact, firm

s an
d

 acto
rs resp

o
n
d

 

an
d

 ad
ap

t in
 o

rd
er to

 su
rv

iv
e an

d
 to

 p
reserv

e th
e id

en
tity

 an
d

 in
teg

rity
 o

f th
e lo

cal en
v

iro
n

m
en

t facin
g

 th
e 

th
reats o

f ex
tern

al co
m

p
etitio

n
. T

h
e p

ro
cess o

f k
n

o
w

led
g

e creatio
n

 in
 a g

iv
en

 lo
catio

n
 is ch

aracterized
 b

y
 

sw
itch

in
g

 co
sts an

d
 rig

id
ities, in

ertia o
r stick

in
ess an

d
 it ev

o
lv

es acco
rd

in
g

 sp
ecific p

ath
s.  

 T
h

e 
co

n
cep

ts 
o

f 
lo

cal 
en

d
o

g
en

o
u
s 

d
ev

elo
p

m
en

t 
an

d
 

o
f 

co
m

p
lex

 
ad

ap
tiv

e 
sy

stem
s 

im
p

ly
 

so
m

e 
fo

rm
 

o
f 

im
m

o
b

ility
 o

f reso
u

rces an
d

 o
f in

tern
al in

teg
ratio

n
 an

d
 co

h
eren

ce, as it is im
p

lied
 b

y
 th

e n
eu

ro
g

n
o

sis co
n

cep
t. 

T
h

e territo
ry

 rep
resen

ts a reso
u

rce in
 eco

n
o

m
ic d

ev
elo

p
m

en
t an

d
 it is ch

aracterized
 also

 b
y
 a sp

ecific id
en

tity
 

(as in
 th

e T
K

M
 ap

p
ro

ach
), w

h
ich

 in
creases in

tern
al co

h
esio

n
 an

d
 sy

n
erg

y
, b

u
t it m

ay
 also

 d
eterm

in
e a fo

rm
 o

f 

sp
atial d

ep
en

d
en

ce, as th
e sp

ecific ch
aracteristics o

f th
e lo

cal selectio
n

 en
v

iro
n

m
en

t m
ay

 create o
b

stacles an
d
 

lead
 

to
 

lo
ck

-in
 

effects. 
F

o
r 

ex
am

p
le, 

in
 

lo
cal 

in
d

u
strial 

clu
sters 

(S
tein

er, 
1

9
9

8
) 

sp
ecialized

 
in

 
m

ed
iu

m
 

tech
n

o
lo

g
y
 secto

rs, k
n

o
w

led
g

e creatio
n

 is tig
h

tly
 related

 to
 th

e secto
ral sp

ecializatio
n

, th
e in

d
u

strial cu
ltu

re 

an
d

 k
n

o
w

-h
o

w
 ex

istin
g

 in
 th

e in
n

o
v

atio
n

 sy
stem

s to
 b

e co
n

sid
ered

. T
h

ese facto
rs m

ay
 facilitate th

e early
 

id
en

tificatio
n

 o
r th

e d
esig

n
 o

f n
ew

 p
attern

s, co
m

b
in

in
g

 p
rev

io
u

sly
 ex

istin
g
 id

eas an
d

 p
ieces o

f in
fo

rm
atio

n
 an

d
 

k
n

o
w

led
g

e. A
t th

e sam
e tim

e, h
o

w
ev

er, th
ey

 also
 co

n
strain

 th
e d

isco
v

ery
 o

f n
ew

 p
attern

 in
 th

e attem
p

t to
 

in
su

re th
e co

n
sisten

cy
 an

d
 co

m
p

atib
ility

 w
ith

 ex
istin

g
 so

lu
tio

n
s cau

sin
g

 p
ath

-d
ep

en
d

en
cy

 an
d

 in
 so

m
e cases 

“lo
ck

-in
” effects. 

 A
 

th
ird

 
co

n
cep

t 
elab

o
rated

 
b

y
 

co
g

n
itiv

e 
th

eo
ries 

is 
th

at 
o

f 
“ex

ap
tatio

n
” 

(R
izzello

, 
2

0
0

3
). 

W
h

ile 
n

ew
 

k
n

o
w

led
g

e, w
h

ich
 is co

rro
b

o
rated

 b
y
 ap

p
aren

tly
 su

ccessfu
l ap

p
licatio

n
, is co

n
so

lid
ated

 in
to

 n
ew

 ro
u

tin
es, if 

d
irected

 actio
n

 fails to
 ach

iev
e its o

b
jectiv

e, th
e reco

g
n

itio
n

 o
f failu

re lead
s eith

er to
 a m

o
d

ificatio
n

 o
f ex

istin
g
 

ro
u

tin
es 

o
r 

to
 
ex

p
erim

en
tatio

n
 
resu

ltin
g

 
in

 
n

ew
 
ro

u
tin

es. 
T

h
u

s, 
k

n
o

w
led

g
e 

th
at 

is 
alread

y
 
o

rg
an

ized
 
in

to
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ro
u

tin
es facilitates th

e creatio
n

 o
f n

ew
 k

n
o

w
led

g
e esp

ecially
 th

at w
h

ich
 b

u
ild

s o
n

 th
e o

ld
. T

h
at in

tro
d

u
ces 

im
ag

in
atio

n
 an

d
 th

e p
o

ssib
ility

 o
f trial an

d
 erro

r w
ith

in
 th

e m
in

d
, as in

 m
o

d
ern

 p
ractices o

f research
 an

d
 

d
ev

elo
p

m
en

t. P
ro

b
lem

s in
 th

e eco
n

o
m

y
 req

u
ire co

m
b

in
atio

n
s o

f ro
u

tin
es an

d
 n

o
v

elty
, an

d
 th

ese co
m

b
in

atio
n

s 

are th
em

selv
es m

o
d

ified
 b

y
 ev

o
lu

tio
n

ary
 p

ro
cesses o

f trial an
d

 erro
r. T

h
is seq

u
en

ce o
f creativ

ity
 ag

ain
st a 

b
ack

g
ro

u
n
d

 o
f ro

u
tin

es, lead
in

g
 to

 n
ew

 ro
u

tin
es w

h
ich

 p
ro

v
id

e a m
o

re ad
v

an
ced

 b
asis fo

r fu
rth

er creativ
ity

, is 

a d
ialectical p

ro
cess. E

ach
 reso

u
rce, in

stead
 o

f co
n

stitu
tin

g
 a w

ell-d
efin

ed
 in

p
u

t in
to

 o
n

e o
r m

o
re p

ro
d

u
ctio

n
 

fu
n

ctio
n

s, is a m
u

lti-sp
ecific asset, th

e p
o

ten
tial u

ses o
f w

h
ich

 h
av

e to
 b

e d
isco

v
ered

, in
v

en
ted

, o
r im

ag
in

ed
. It 

is in
d

eed
 a m

o
st im

p
o

rtan
t ch

aracteristic o
f k

n
o

w
led

g
e th

at it can
 b

e reu
sed

, b
u

t in
 a w

ay
 th

at is n
o

t sim
p

ly
 

d
ed

u
cib

le fro
m

 cu
rren

t u
ses. A

s in
d

icated
 b

y
 R

izzello
 (2

0
0

3
), ”ex

ap
tatio

n
” is th

e p
h

en
o

m
en

o
n

 th
ro

u
g

h
 w

h
ich

 

p
rev

io
u

s 
n

eu
ro

n
al 

stru
ctu

res 
b

u
ilt 

an
d

 
d

ev
elo

p
ed

 
to

 
so

lv
e 

p
ro

b
lem

s 
o

f 
in

terp
retatio

n
 

o
f 

ex
tern

al 
w

o
rld

 

effectiv
ely

 
rev

eal 
th

eir 
cap

acity
 

to
 

co
-o

p
t 

n
ew

 
co

n
fig

u
ratio

n
s 

an
d

 
fu

n
ctio

n
s 

w
h

en
 

in
d

iv
id

u
al 

faces 
n

ew
 

p
ro

b
lem

s. In
 fact, n

ew
 n

eu
ro

n
al stru

ctu
res e

m
erg

e fro
m

 o
ld

 o
n

e, in
 o

rd
er to

 g
iv

e sig
n

ifican
ce to

 th
e sen

so
rial 

d
ata. C

o
ase (1

9
9
2

) ex
p

lain
ed

 th
e firm

 as a set o
f in

co
m

p
letely

-sp
ecified

 co
n

tracts, w
h

ich
 p

ro
v

id
ed

 reso
u

rces to
 

b
e d

ep
lo

y
ed

 at so
m

e d
ate y

et to
 b

e ch
o

se an
d

 w
ith

in
 d

o
m

ain
 th

at co
u

ld
 b

e b
ro

ad
ly

 en
v

isag
ed

, th
u

s av
o

id
in

g
 th

e 

co
st an

d
 tim

e o
f m

ak
in

g
 th

e n
ecessary

 arran
g

em
en

ts at th
at d

ate. It is an
 in

v
estm

en
t in

 creatin
g

 cap
ab

ilities th
at 

p
ro

v
id

e o
p

tio
n

s. A
 C

o
asean

 firm
 is a co

m
b

in
atio

n
 o

f p
u

rp
o

se an
d

 cap
ab

ilities w
h

ich
 retain

 su
fficien

t d
eg

rees o
f 

freed
o

m
 to

 allo
w

 p
eo

p
le to

 tak
e d

ecisio
n

s th
at m

ay
 m

ak
e a d

ifferen
ce. 

 T
h

e 
co

n
cep

t 
o

f 
ex

ap
tatio

n
 
is 

tig
h

tly
 
related

 
to

 
th

at 
o

f 
creativ

ity
 
an

d
 
to

 
v

ariatio
n

s. 
In

 
fact, 

th
e 

g
ro

w
th

 
o
f 

k
n

o
w

led
g

e is alw
ay

s at th
e m

arg
in

 (L
o

asb
y
, 2

0
0

3
). T

h
e g

en
eratio

n
 o

f v
ariety

 acro
ss o

rg
an

isatio
n

s is a n
atu

ral 

co
n

seq
u

en
ce, as im

p
erfect sp

ecificatio
n

 is a co
n

d
itio

n
 o

f th
o

se ex
p

erim
en

ts at th
e m

arg
in

 o
n

 w
h

ich
 M

arsh
all 

relied
 fo

r th
e v

ariatio
n

s, th
at w

ere a ch
ief cau

se o
f p

ro
g

ress (M
arsh

all 1
9

2
0

, p
. 3

5
5

). In
 p

articu
lar, a m

o
v

e
m

en
t 

is easiest to
 ad

jacen
t states, b

u
t ty

p
ically

 th
ere are m

an
y
 states th

at are ad
jacen

t to
 each

 cu
rren

t p
o

sitio
n

, so
 th

at 

ev
en

 in
d

iv
id

u
als o

r o
rg

an
isatio

n
s w

ith
 id

en
tical cu

rren
t p

o
sitio

n
s m

ay
 d

ev
elo

p
 in

 d
ifferen

t w
ay

s. In
 p

ractice, 

in
d

iv
id

u
als an

d
 firm

s w
ill n

o
t h

av
e id

en
tical p

o
sitio

n
s, ev

en
 th

o
se w

ith
 sim

ilar ex
p

erien
ces an

d
 en

g
ag

ed
 in

 

sim
ilar b

u
sin

esses, an
d

 th
is in

creases th
e p

o
ten

tial fo
r v

ariatio
n

, as M
arsh

all n
o

ted
. M

arsh
all b

eliev
ed

 th
at th

is 

R
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 d
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1
9

p
ro

cess ten
d

ed
 to

 resu
lt in

 ev
er g

reater d
ifferen

tiatio
n

 o
f fu

n
ctio

n
, m

atch
ed

 b
y
 clo

ser co
-o

rd
in

atio
n

 (M
arsh

all 

1
9

2
0

, p
. 2

4
1

). T
h

e co
n

cep
t o

f sp
ecializatio

n
 is related

 to
 th

e d
iv

isio
n

 o
f lab

o
u

r an
d

 A
d

am
 S

m
ith

 su
g

g
ested

 th
at 

th
e m

o
st fu

n
d

am
en

tal asp
ect o

f th
e d

iv
isio

n
 o

f lab
o
u

r is th
e d

iv
isio

n
 o

f k
n

o
w

led
g

e (M
etcalfe an

d
 R

am
lo

g
an

, 

2
0

0
5

) as: ‘each
 in

d
iv

id
u

al b
eco

m
es m

o
re ex

p
ert in

 h
is o

w
n

 p
ecu

liar b
ran

ch
, m

o
re w

o
rk

 is d
o

n
e u

p
o

n
 th

e 

w
h

o
le, an

d
 th

e q
u
an

tity
 o

f scien
ce is co

n
sid

erab
ly

 in
creased

 b
y
 it’ (S

m
ith

, 1
7

7
6

). A
cco

rd
in

g
 to

 M
arsh

all an
d
 

H
ay

ek
, th

e sa
m

e stim
u

lu
s m

ay
 g

en
erate a v

ariety
 o

f resp
o

n
ses d

u
e to

 th
e d

ifferen
ces in

 in
itial p

ercep
tio

n
s an

d
 

th
e 

selectiv
e 

co
n

n
ectio

n
s 

w
h

ich
 

are 
d

u
e 

to
 

th
e 

rein
fo

rcem
en

t 
o

f 
w

h
at 

ap
p

ears 
to

 
w

o
rk

 
(L

o
asb

y
, 

2
0

0
3

). 

A
cco

rd
in

g
 to

 H
ay

ek
, an

y
 im

p
u

lse is a ‘rep
resen

tatio
n

’, w
h

ich
 is itself in

terp
reted

 in
 term

s o
f th

e relatio
n

sh
ip

s 

w
h

ich
 h

av
e alread

y
 b

een
 estab

lish
ed

 w
ith

in
 th

e b
rain

 (H
ay

ek
,1

9
5

2
). S

im
ilarly

 sp
atial d

ep
en

d
en

ce is related
 to

 

th
e fact th

at th
e sa

m
e ex

tern
a

l stim
u

lu
s m

a
y

 lea
d

 to
 d

iffer
en

t “
cr

ea
tiv

e”
 resp

o
n

ses a
cco

rd
in

g
 to

 th
e
 ca

su
a

l 

co
m

b
in

a
tio

n
 o

f th
e a

cto
rs in

v
o

lv
ed

 in
 th

e p
ro

cess o
f in

teractiv
e learn

in
g

 o
r th

e co
n

n
ectio

n
s estab

lish
ed

 w
ith

 

th
em

, as it ch
aracteristic o

f  a co
m

p
lex

, ad
ap

tiv
e sy

ste
m

 (M
etcalfe an

d
 R

am
lo

g
an

, 2
0

0
5

). 

 C
learly

 sp
ace m

atters in
 th

e p
ro

cess o
f k

n
o

w
led

g
e creatio

n
. In

n
o

v
atio

n
 req

u
ires th

e search
 an

d
 th

e in
teg

ratio
n
 

o
f co

m
p

lem
en

tary
 reso

u
rces an

d
 cap

ab
ilities an

d
 th

at is en
h

an
ced

 b
y
 th

e ex
isten

ce o
f n

etw
o

rk
 relatio

n
s w

ith
 

o
th

er lo
cal acto

rs. In
 fact, H

ay
ek

 arg
u

es th
at in

stead
 o

f d
irect co

n
n

ectio
n

s b
etw

een
 p

articu
lar stim

u
li an

d
 

p
articu

lar sen
so

ry
 q

u
alities, th

e effect th
at is p

ro
d

u
ced

 b
y
 an

y
 stim

u
lu

s d
ep

en
d

s, o
n

 th
e lo

catio
n

 o
f th

is im
p

u
lse 

in
 relatio

n
 to

 o
th

er im
p

u
lses w

ith
in

 th
e n

etw
o

rk
 o

f co
n

n
ectio

n
s (H

ay
ek

, 1
9

5
2

). In
 a sp

atial p
ersp

ectiv
e, tacit 

k
n

o
w

led
g

e ex
p

lain
s w

h
y
 clu

sters are faster in
 ad

o
p

tio
n

 in
n

o
v

atio
n

. It is p
erh

ap
s b

ecau
se o

f th
is d

o
u
b

le th
reat to

 

in
itiativ

e an
d

 v
ariety

 th
at M

arsh
all w

as so
 im

p
ressed

 w
ith

 th
e v

irtu
es o

f an
 in

d
u

strial d
istrict, w

h
ich

 seem
ed

 to
 

en
su

re th
e au

to
m

atic o
rg

an
izatio

n
 (M

arsh
all 1

9
1

9
, p

. 6
0

0
) o

f h
ig

h
ly

 sp
ecialised

 activ
ities w

h
ile facilitatin

g
 

b
o

th
 th

e g
en

eratio
n

 an
d

 th
e activ

e d
iscu

ssio
n

 o
f n

o
v

el id
eas, in

clu
d

in
g
 id

eas fo
r co

n
stru

ctin
g

 n
ew

 p
attern

s o
f 

relatio
n

sh
ip

s b
etw

een
 firm

s. T
h

e sp
atial d

im
en

sio
n

 o
f th

ese co
n

cep
ts elab

o
rated

 b
y
 th

e co
g

n
itiv

e eco
n

o
m

ics 

literatu
re is in

d
icated

 b
y
 th

e fact th
at reco

n
v

ersio
n

 o
f ex

istin
g

 cap
ab

ilities to
 n

ew
 u

ses is p
o

ssib
le o

n
ly

 w
ith

in
 a 

lim
ited

 d
o

m
ain

 an
d

 it im
p

lies g
eo

g
rap

h
ical o

r co
g

n
itiv

e p
ro

x
im

ity
, as firm

s in
itially

 lo
o

k
 fo

r th
e su

p
p

o
rt o

f 

lo
cal su

p
p

liers an
d

 fo
r th

e d
em

an
d

 o
f lo

cal cu
sto

m
ers. 
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2
0

 H
o

w
ev

er, in
v

en
tio

n
s an

d
 in

n
o

v
atio

n
s in

creasin
g

ly
 are th

e resu
lt n

o
t o

f in
d

iv
id

u
al creativ

e activ
ity

 b
u

t o
f a 

co
llectiv

e p
ro

cess o
f search

in
g

 an
d

 learn
in

g
. In

n
o

v
atio

n
 req

u
ires th

e sh
arin

g
 o

f tacit k
n

o
w

led
g

e, w
h

ich
 is m

o
re 

am
b

ig
u

o
u

s, red
u

n
d

an
t  an

d
 fu

n
g

ib
le th

an
 co

d
ified

 k
n

o
w

led
g

e, b
u

t it req
u

ires d
irect p

erso
n

al co
n

tacts. C
o

m
p

lex
 

ad
ap

tiv
e 

sy
stem

s 
(H

o
llan

d
 
2

0
0

2
) 

are 
h

ig
h

ly
 
in

n
o

v
ativ

e 
an

d
 
are 

also
 
n
ecessarily

 
lo

calized
 
in

 
g

eo
g

rap
h

ical 

sp
ace. In

 p
articu

lar, reg
io

n
al in

n
o

v
atio

n
 sy

stem
s (R

IS
) can

 b
e in

terp
reted

 as ev
o

lu
tio

n
ary

 n
etw

o
rk

s m
ad

e b
y
 

in
teractin

g
 b

rain
s, w

h
ich

 th
o

ro
u

g
h

 ex
p

licit co
llab

o
ratio

n
 o

r th
ro

u
g
h

 sp
o

n
tan

eo
u

s m
ark

et selectio
n

 g
en

erate 

sy
stem

ic in
n

o
v

atio
n

. N
etw

o
rk

 ex
tern

alities em
erg

e in
 a territo

rial fram
ew

o
rk

 an
d

 lo
cal n

etw
o

rk
s facilitate 

in
teractio

n
 an

d
 flo

w
s o

f in
fo

rm
atio

n
 an

d
 k

n
o

w
led

g
e. In

teractiv
e learn

in
g

 is th
e k

ey
 p

ro
cess in

 k
n

o
w

led
g

e 

creatio
n

 an
d

 th
e lin

k
s an

d
 th

e freq
u
en

cy
 o

f th
e co

n
tacts are co

n
strain

ed
 b

y
 sp

atial d
istan

ce. T
h

e p
ro

cess o
f 

in
teractiv

e learn
in

g
 w

ith
in

 a reg
io

n
al in

n
o
v

atio
n

 sy
stem

 lead
s n

o
t o

n
ly

 to
 im

itatio
n

, b
u

t also
 to

 an
 in

creasin
g
 

sp
ecializatio

n
 an

d
 d

ifferen
tiatio

n
 o

f th
e in

d
iv

id
u

al p
re-ex

istin
g

 firm
s in

to
 n

ew
 p

ro
d

u
ctio

n
s an

d
 to

 th
e sp

in
-o

ffs 

o
f n

ew
 firm

s. T
h

u
s, creativ

ity
 is en

h
an

ced
 an

d
 lim

ited
 b

y
 lo

cal cap
ab

ilities (as in
 th

e T
K

M
 ap

p
ro

ach
).  

 F
o

r ex
am

p
le, th

e d
ev

elo
p

m
en

t o
f th

e th
o

u
g
h

t o
f in

d
iv

id
u

al scien
tists h

as b
een

 affected
 b

y
 th

eir resp
ectiv

e lo
cal 

cu
ltu

ral en
v

iro
n

m
en

t. T
h

e v
ario

u
s sch

o
o

ls o
f th

o
u

g
h

t are o
ften

 related
 to

 sp
ecific cities o

r co
u

n
tries an

d
 n

o
t 

o
n

ly
 

to
 

an
 

h
isto

rical 
p

erio
d

. 
M

o
reo

v
er, 

learn
in

g
 

to
g

eth
er 

is 
o

ften
 

a 
ch

aracteristics 
o

f 
th

e 
p

ro
fessio

n
al 

co
m

m
u

n
ities an

d
 k

n
o

w
-h

o
w

 is o
ften

 co
llectiv

e an
d

 lo
calized

. In
 fact, th

e u
rb

an
izatio

n
 eco

n
o

m
ies an

d
 th

e 

Jaco
b

s ex
tern

alities (Jaco
b

s, 1
9

6
9

), related
 to

 th
e d

iv
ersity

 o
f m

etro
p

o
litan

 areas, o
r th

e lo
calizatio

n
 eco

n
o

m
ies, 

related
 to

 th
e sp

ecializatio
n

 o
f in

d
u
strial clu

sters, allo
w

 to
 easily

 id
en

tify
 lo

cal co
m

p
le

m
en

tary
 cap

ab
ilities in

 

th
e p

ro
cess o

f in
n
o

v
atio

n
. T

h
e co

n
cen

tratio
n

 o
f firm

s in
 larg

e m
etro

p
o

litan
 areas facilitates in

n
o
v

atio
n

, b
o

th
 

b
ecau

se th
is co

n
cen

tratio
n

 d
ecreases tran

sactio
n

 co
sts b

etw
een

 th
e acto

rs (C
ap

p
ellin

, 1
9

8
8

) an
d

 b
ecau

se th
is 

d
iv

ersity
 en

h
an

ces b
u

sin
ess o

p
p

o
rtu

n
ities an

d
 en

trep
ren

eu
rsh

ip
 cap

ab
ilities, d

u
e to

 th
e h

ig
h

 d
iv

ersity
 o

f o
rig

in
s, 

secto
rs, co

m
p

eten
cies ex

istin
g

 in
 th

ese areas an
d

 th
e easy

 access to
 a w

id
e sco

p
e o

f n
ew

 em
erg

in
g

 n
eed

s an
d
 

co
m

p
le

m
en

tary
 reso

u
rces. 
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2
1

 

T
ab

le 1
: T

h
e sp

atial/lo
calized

 d
im

en
sio

n
 o

f co
g
n
itiv

e p
ro

cesses  

(a
d
a
p
te

d
 fro

m
 th

e
 o

rig
in

a
l) 

 

C
o
m

p
o
n
en

ts o
f th

e co
g
n
itiv

e p
ro

cesses 

 

 

T
errito

rial facto
rs an

d
 p

ro
cesses 

 

1
. 

A
cco

rd
in

g
 
to

 
co

g
n
itiv

e 
th

eo
ries, 

k
n
o
w

led
g
e 

creatio
n
 is th

e resu
lt o

f p
attern

 m
ak

in
g
 o

r o
f th

e 

classificatio
n
 an

d
 reclassificatio

n
 o

f ex
o
g
en

o
u
s 

stim
u
lu

s  

1
. C

o
g
n
itio

n
 an

d
 in

n
o
v
atio

n
 are related

 to
 th

e 

stim
u
lu

s 
o
f 

a 
p
ro

b
lem

 
em

erg
in

g
 
in

 
a 

sp
ecific 

field
 o

r to
 th

e o
p
p
o
rtu

n
ity

 to
 satisfy

 an
 em

erg
in

g
 

d
em

an
d
 

in
 

a 
sp

ecific 
m

ark
et. 

S
p
atial 

an
d
 

co
g
n
itiv

e p
ro

x
im

ity
 are a k

ey
 co

n
d
itio

n
 in

 o
rd

er 

to
 

p
ro

m
o
te 

freq
u
en

t 
an

d
 

stro
n
g
 

co
n
n
ectio

n
s 

b
etw

een
 d

ifferen
t acto

rs. 

2
. 

T
h
e 

cap
acity

 
o
f 

an
 

o
rg

an
ism

 
facin

g
 

n
ew

 

in
fo

rm
atio

n
 

to
 

g
iv

e 
sig

n
ifican

ce 
to

 
th

is 

in
fo

rm
atio

n
 

d
ep

en
d
s 

o
n
 

its 
p
rev

io
u
sly

 
sto

red
 

ex
p
erien

ce 
an

d
 
o
n
 

its 
n
eu

ro
g
n
o
stic 

stru
ctu

res. 

F
irm

s an
d
 acto

rs resp
o
n
d
 an

d
 ad

ap
t in

 o
rd

er to
 

su
rv

iv
e an

d
 to

 p
reserv

e th
e id

en
tity

 an
d
 in

teg
rity

 

o
f 

th
e 

lo
cal 

en
v
iro

n
m

en
t 

facin
g
 
th

e 
th

reats 
o
f 

ex
tern

al 
co

m
p
etitio

n
. 

T
h
e 

h
u
m

an
 

b
rain

 
an

d
 

m
in

d
 ev

o
lv

e b
y
 fo

llo
w

in
g
 a p

ath
, th

at stro
n
g
ly

 

d
ep

en
d
s o

n
 th

ese n
eu

ro
g
n
o
stic stru

ctu
res. 

2
. T

h
e im

ag
e o

f th
e ex

tern
al w

o
rld

 is sh
ared

 b
y

 

th
e m

em
b
ers o

f a g
ro

u
p
 an

d
 lead

s to
 a co

m
m

o
n

 

id
en

tity
 
o
r 

cu
ltu

re. 
C

o
m

p
lex

 
ad

ap
tiv

e 
sy

stem
s 

(C
A

S
) 

are 
h
ig

h
ly

 
in

n
o
v
ativ

e 
an

d
 

are 
also

 

lo
calized

 in
 g

eo
g
rap

h
ical sp

ace. T
h
e territo

ry
 is 

ch
aracterized

 
b
y

 
a 

sp
ecific 

id
en

tity
, 

w
h
ich

 

in
creases in

tern
al co

h
esio

n
 an

d
 sy

n
erg

y
, b

u
t it 

m
ay

 also
 d

eterm
in

e o
b
stacles an

d
 lead

 to
 lo

ck
-in

 

effects.  
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2
2

3
. T

h
e sam

e stim
u
lu

s m
ay

 g
en

erate a v
ariety

 o
f 

resp
o
n
ses 

d
u
e 

to
 

th
e 

d
ifferen

ces 
in

 
in

itial 

p
ercep

tio
n
s an

d
 th

e selectiv
e co

n
n
ectio

n
s w

h
ich

 

are d
u
e to

 th
e rein

fo
rcem

en
t o

f w
h
at ap

p
ears to

 

w
o
rk

.  

3
. 

L
o
cal 

n
etw

o
rk

s 
facilitate 

in
teractio

n
 

an
d
 

flo
w

s 
o
f 

in
fo

rm
atio

n
 

an
d
 

k
n
o
w

led
g
e. 

T
h
e 

p
ro

cess o
f in

teractiv
e learn

in
g
 w

ith
in

 a reg
io

n
al 

in
n
o
v
atio

n
 

sy
stem

 
lead

s 
to

 
an

 
in

creasin
g
 

sp
ecializatio

n
 

an
d
 

d
ifferen

tiatio
n
 

o
f 

th
e 

firm
s 

in
to

 
n
ew

 
p
ro

d
u
ctio

n
s. 

T
h
u
s, 

creativ
ity

 
is 

en
h
an

ced
 an

d
 lim

ited
 b

y
 lo

cal cap
ab

ilities.  

4
. 

”E
x
ap

tatio
n
” 

is 
th

e 
p
h
en

o
m

en
o
n
 

th
ro

u
g
h
 

w
h
ich

 
p
rev

io
u
s 

n
eu

ro
n
al 

stru
ctu

res 
b
u
ilt 

an
d
 

d
ev

elo
p
ed

 to
 so

lv
e p

ro
b
lem

s o
f in

terp
retatio

n
 o

f 

ex
tern

al w
o
rld

 effectiv
ely

 rev
eal th

eir cap
acity

 

to
 

co
-o

p
t 

n
ew

 
co

n
fig

u
ratio

n
s 

an
d
 

fu
n
ctio

n
s 

w
h
en

 in
d
iv

id
u
al faces n

ew
 p

ro
b
lem

s. 

4
. 

T
h
e 

reco
n
v
ersio

n
 
o
f 

ex
istin

g
 
cap

ab
ilities 

to
 

n
ew

 
u
ses 

is 
p
o
ssib

le 
o
n
ly

 
w

ith
in

 
a 

lim
ited

 

d
o
m

ain
 an

d
 it im

p
lies g

eo
g
rap

h
ical o

r co
g
n
itiv

e 

p
ro

x
im

ity
.  

5
. O

v
er tim

e th
e b

rain
 m

ay
 d

ev
elo

p
 a ran

g
e o

f 

clo
sely

 
co

n
n
ected

 
im

p
ressio

n
s 

an
d
 

actio
n
s, 

w
h
ich

 w
e m

ig
h
t call ro

u
tin

es. F
o
llo

w
in

g
 ru

les 

an
d
 

co
d
ify

in
g
 

th
em

 
in

 
in

stitu
tio

n
s 

is 
an

 

“eco
n
o
m

ic w
ay

” to
 act su

ccessfu
lly

. 

5
. 

In
stitu

tio
n
s 

are 
lin

k
ed

 
to

 
territo

rial 

so
v
ereig

n
ty

 
an

d
 

p
o
litical 

p
articip

atio
n
 

an
d
 

to
 

lo
cal 

h
isto

ry
, 

co
m

m
o
n
 

cu
ltu

re, 
p
lace 

id
en

tity
, 

v
alu

es, n
o
rm

s, v
isio

n
s, tru

st. 

 A
 fu

rth
er k

ey
 co

n
cep

t in
 co

g
n

itiv
e th

eo
ries, w

h
en

 ap
p

lied
 to

 th
e an

aly
sis o

f th
e eco

n
o

m
y

, is th
e co

n
cep

t o
f 

in
stitu

tio
n

s. S
m

ith
’s, M

arsh
all’s an

d
 H

ay
ek

’s p
sy

ch
o

lo
g

ical sy
ste

m
s rely

 o
n

 ro
u

tin
es an

d
 in

stitu
tio

n
s w

h
ich

 

eco
n

o
m

ise o
n

 co
g

n
itio

n
. In

stitu
tio

n
s p

lay
 a k

ey
 ro

le in
 th

e p
ro

cess o
f k

n
o

w
led

g
e creatio

n
. R

u
les an

d
 o

rg
an

ic 

in
stitu

tio
n

s stan
d

ard
ize th

e w
o

rld
 an

d
 in

 so
 d

o
in

g
 th

ey
 sim

p
lify

 th
e am

b
it in

 w
h

ich
 h

u
m

an
s u

se th
eir lim

ited
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2
3

co
g

n
itiv

e cap
ab

ilities. In
 fact, ro

u
tin

es facilitate th
e co

n
n

ectio
n

s an
d

 create free tim
e to

 b
e d

ev
o

ted
 to

 th
e 

ex
p

licit th
in

k
in

g
 o

n
 in

n
o

v
atio

n
 (H

ay
ek

,1
9

5
2

). T
h

u
s, fo

llo
w

in
g

 ru
les an

d
 co

d
ify

in
g

 th
em

 in
 in

stitu
tio

n
s is an

 

“eco
n

o
m

ic 
w

ay
” 

to
 

act 
su

ccessfu
lly

. 
T

h
e 

ro
u

tin
es 

an
d

 
in

stitu
tio

n
s 

w
ith

in
 

S
m

ith
s, 

M
arsh

alls 
an

d
 

H
ay

ek
s 

p
sy

ch
o

lo
g

ical sy
stem

s allo
w

 to
 fo

cu
s atten

tio
n

 o
n

 th
e issu

es fo
r w

h
ich

 th
ey

 are in
ad

eq
u

ate at an
y
 p

articu
lar 

tim
e. A

cco
rd

in
g

 to
 L

o
asb

y
 (2

0
0

, 2
0

0
2

, 2
0

0
3

), th
e m

ain
ten

an
ce o

f stab
le b

aselin
es w

ith
in

 p
articu

lar d
o

m
ain

s is 

a p
rim

e fu
n

ctio
n

 o
f fo

rm
al o

rg
an

isatio
n

s, an
d

 th
e ap

p
ro

p
riaten

ess o
f th

e b
aselin

e is a m
ajo

r d
eterm

in
an

t o
f 

o
rg

an
isatio

n
al su

ccess o
r failu

re. O
rd

er m
ak

es ro
o

m
 fo

r creativ
ity

, w
h

ich
 is stab

ilised
 in

 a n
ew

 o
rd

er w
h

ich
 

co
m

b
in

es 
n

ew
ly

-estab
lish

ed
 

ex
p

ectatio
n

s 
an

d
 

b
eliefs 

in
to

 
a 

p
attern

ed
 

p
erfo

rm
an

ce. 
T

h
u

s, 
in

 
th

e 
b

rain
 

co
n

scio
u

s atten
tio

n
 is reserv

ed
 fo

r p
ro

b
lem

-so
lv

in
g

 o
r th

e in
tro

d
u

ctio
n

 o
f n

o
v

elty
. C

o
g

n
itiv

e p
ro

cesses in
d

icate 

an
 ev

o
lu

tio
n

ary
 seq

u
en

ce m
ad

e b
y
 v

ariety
 g

en
eratio

n
, selectio

n
, an

d
 th

e p
reserv

atio
n

 o
f selected

 v
arian

ts in
 th

e 

fo
rm

 o
f m

o
d

ified
 o

r n
o

v
el ro

u
tin

es an
d

 in
stitu

tio
n

s (L
o

asb
y
 2

0
0

3
). 

 T
h

e sp
atial d

im
en

sio
n

 o
f th

e co
n

cep
t o

f in
stitu

tio
n

s is clarified
 b

y
 th

e fact th
at co

o
rd

in
atio

n
 b

y
 in

stitu
tio

n
s is a 

n
ecessary

 p
ro

cess w
h

en
 k

n
o

w
led

g
e is sp

atially
 d

isp
ersed

 b
etw

een
 d

ifferen
t acto

rs an
d

 fo
r so

lv
in

g
 th

e p
ro

b
lem

s 

o
f in

fo
rm

atio
n

 asy
m

m
etries. M

o
reo

v
er, it is im

p
o

ssib
le to

 refer to
 in

stitu
tio

n
s w

ith
o

u
t co

n
sid

erin
g

 th
e territo

ry
, 

o
n

 w
h

ich
 th

ey
 ex

ercise th
eir p

o
w

er, th
e g

eo
g

rap
h

ical o
r secto

ral b
o

rd
ers w

ith
 resp

ect to
 o

th
er in

stitu
tio

n
s an

d
 

to
 th

e p
o

litical p
articip

atio
n

 b
y
 th

e p
eo

p
le liv

in
g

 o
r w

o
rk

in
g

 in
 a g

iv
en

 area. In
 fact, in

stitu
tio

n
s are lin

k
ed

 to
 

th
e co

n
cep

t o
f territo

rial so
v

ereig
n

ty
 an

d
 to

 th
e co

n
cep

t o
f leg

itim
acy

, w
h

ich
 im

p
lies a lo

cal co
n

stitu
en

cy
. T

h
e 

sp
atial 

d
im

en
sio

n
 
o

f 
in

stitu
tio

n
s 

is 
clearly

 
in

d
icated

 
b

y
 
th

eir 
relatio

n
s 

to
 
lo

cal 
h

isto
ry

, 
to

 
th

e 
m

e
m

o
ry

 
o
f 

cen
tu

ries o
f in

terd
ep

en
d

en
ce b

etw
een

 lo
cal acto

rs, to
 th

e ex
isten

ce o
f a co

m
m

o
n

 cu
ltu

re, to
 th

e d
istin

ctiv
e 

ch
aracteristics o

f th
e in

d
iv

id
u

al p
laces an

d
 th

e ex
isten

ce o
f a p

lace id
en

tity
, to

 co
m

m
o

n
 v

isio
n

s o
f th

e fu
tu

re, 

co
m

m
o

n
 v

alu
es, sp

ecific n
o

rm
s an

d
 ro

u
tin

es an
d

 recip
ro

cal tru
st. T

h
e p

ro
cess o

f eco
n

o
m

ic d
ev

elo
p

m
en

t in
 

sp
ecific 

reg
io

n
s 

d
ep

en
d

s 
o

n
 
th

e 
ex

isten
ce 

o
f 

“in
term

ed
iate 

in
stitu

tio
n

s” 
an

d
 
o

n
 
th

e 
lo

cal 
“so

cial 
cap

ital” 

(C
o

lem
an

, 1
9

8
8

; S
co

tt, 2
0

0
0

; M
ask

ell, 1
9

9
9

; F
erlie, 2

0
0

3
; S

o
ren

sen
, 2

0
0
3

) an
d

 th
ey

 facilitate th
e co

n
n

ectio
n
s 

an
d

 d
ecrease th

e co
g

n
itiv

e d
istan

ce b
etw

een
 th

e lo
cal acto

rs. In
 p

articu
lar, strateg

ic d
ed

icated
 o

rg
an

izatio
n
s 
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2
4

an
d

 in
stitu

tio
n

s seem
s to

 b
e req

u
ired

 fo
r th

e m
an

ag
em

en
t o

f k
n

o
w

led
g

e an
d

 in
n

o
v

atio
n

 n
etw

o
rk

s o
f S

M
E

s in
 

in
term

ed
iate tech

n
o

lo
g

y
 secto

rs w
ith

in
 a g

iv
en

 territo
ry

 (as in
 th

e T
K

M
 ap

p
ro

ach
). 

 T
h

e 
fo

cu
s 

o
n

 
th

e 
sp

ecific 
p

h
a

ses 
o

f 
th

e 
co

g
n

itiv
e 

p
ro

cess, 
h

ig
h

lig
h

ted
 

b
y

 
th

e 
co

g
n

itiv
e 

eco
n

o
m

ics 

litera
tu

re
, a

llo
w

s to
 id

en
tify

 th
eir tig

h
t co

rresp
o

n
d

e
n

ce w
ith

 sp
ecific

 territo
ria

l fa
cto

rs a
n

d
 p

ro
cess a

n
d

 

th
e ro

le
 o

f  sp
a

c
e a

n
d

 g
eo

g
ra

p
h

ic
a

l d
ista

n
ce o

n
 
th

e crea
tio

n
 o

f id
e
a

s a
n

d
 n

ew
 k

n
o

w
led

g
e (ta

b
le 5

). 
M

o
reo

v
er, th

e th
eo

retical co
n

cep
ts in

d
icated

 ab
o

v
e co

rresp
o

n
d

 to
 a larg

e ex
ten

t to
 th

e
 v

a
rio

u
s p

h
a

ses o
f th

e 

“
territo

ria
l k

n
o

w
led

g
e m

a
n

a
g

e
m

e
n

t”
 a

p
p

ro
a

ch
, to

 b
e illu

stra
ted

 la
te

r in
 th

is c
h

a
p

ter
 (C

a
p

p
ellin

 2
0

0
3

b
, 

2
0

0
7

). In
 p

articu
lar, th

e co
n

cep
t o

f co
n

n
ectio

n
s co

rresp
o

n
d

s to
 th

at o
f ex

tern
a

l stim
u

lu
s. T

h
e co

n
cep

t o
f 

n
eu

ro
g

n
o

sis co
rresp

o
n

d
s to

 th
o

se o
f recep

tiv
ity

 a
n

d
 o

f co
m

m
o

n
 id

en
tity

. T
h

e co
n

cep
ts o

f ex
ap

tatio
n

 an
d
 

v
ariatio

n
 co

rresp
o

n
d

 to
 th

e co
n

cep
ts o

f crea
tiv

ity
 an

d
 o

f in
tera

ctiv
e lea

rn
in

g
 w

ith
in

 a
 lo

ca
l n

etw
o

rk
. T

h
e 

co
n

cep
t o

f in
stitu

tio
n

s is clearly
 related

 to
 th

e co
n

cep
t o

f g
o

v
ern

a
n

ce o
f k

n
o

w
led

g
e an

d
 in

n
o
v

atio
n

 n
etw

o
rk

s. 

 T
h

u
s, th

e p
rev

io
u

s an
aly

sis h
ig

h
lig

h
ts th

at sp
a

ce is relev
a

n
t n

o
t o

n
ly

 in
 o

rd
er to

 ex
a

m
in

e th
e p

ro
cess o

f 

territo
ria

l d
iffu

sio
n

 o
f in

n
o

v
a

tio
n

 o
r to

 ex
a

m
in

e th
e im

p
a

c
t o

f in
n

o
v

a
tio

n
 o

n
 th

e stru
ctu

re o
f th

e territo
ry

 

a
n

d
 o

n
 reg

io
n

a
l d

isp
a

rities. O
n

 th
e co

n
trary

, th
e fo

cu
s o

n
 th

e lo
calized

 d
im

en
sio

n
 o

f co
g

n
itiv

e p
ro

cesses 

allo
w

s to
 h

ig
h

lig
h

t th
at sp

a
ce a

n
d

 th
e ter

rito
ry

 a
ffect th

e p
ro

c
ess o

f k
n

o
w

led
g

e crea
tio

n
. In

 fact, th
at is th

e 

fu
n

d
a

m
en

ta
l 

r
ea

so
n

 
o

f 
th

e 
sp

a
tia

l 
a

g
g

lo
m

era
tio

n
 

o
f 

in
n

o
v

a
tiv

e 
a

ctiv
ities, 

w
h

ich
 

a
re 

b
a

sed
 

o
n

 
th

e 

k
n

o
w

led
g

e crea
tio

n
 p

ro
cesses o

ccu
rrin

g
 in

 sp
ecific g

eo
g

ra
p

h
ica

l a
rea

s. T
h

e sp
ecific ch

aracteristics o
f th

ese 

areas, b
o

th
 th

e cen
tral an

d
 m

o
st d

ev
elo

p
ed

 areas an
d

 also
 th

e p
erip

h
eral an

d
 less d

ev
elo

p
ed

 area, lea
d

 to
 

d
iffer

en
t ch

a
ra

cte
ristics o

f th
e
 p

ro
c
esses o

f k
n

o
w

led
g
e crea

tio
n

 in
 th

ese in
d

iv
id

u
a

l a
rea

s a
n

d
 th

a
t a

ffects 

th
e 

in
n

o
v

a
tio

n
 
a

n
d

 
th

e 
co

m
p

e
titiv

en
ess 

o
f 

lo
ca

l 
fir

m
s. 

T
h

erefo
re, 

th
e 

relatio
n

sh
ip

s 
b
etw

een
 
th

e 
sp

ace 

eco
n

o
m

y
 an

d
 k

n
o

w
led

g
e are clarified

 n
o

t o
n

ly
 b

y
 th

e u
n

ev
en

 sp
atial d

iffu
sio

n
 o

f d
ifferen

t ty
p

es o
f k

n
o

w
led

g
e, 

su
ch

 as co
d

ified
 an

d
 tacit k

n
o

w
led

g
e, o

r an
aly

tic, sy
n

th
etic an

d
 sy

m
b

o
lic k

n
o

w
led

g
e, o

r b
y
 th

e ex
isten

ce o
f 

u
rb

an
izatio

n
 

o
r 

lo
calizatio

n
 

eco
n

o
m

ies 
ex

p
lain

in
g

 
th

e 
ag

g
lo

m
eratio

n
 

o
f 

in
n
o

v
ativ

e 
activ

ities 
in

 
sp

ecific 
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2
5

g
eo

g
rap

h
ical areas. O

n
 th

e co
n

trary
, w

h
at seem

s m
o

re relev
an

t is th
e ro

le th
at sp

ace is d
irectly

 p
lay

in
g

 o
n

 th
e 

p
ro

cess o
f co

g
n

itio
n

 o
r o

n
 th

e g
en

eratio
n

 o
f k

n
o

w
led

g
e an

d
 in

n
o

v
atio

n
. 

 In
 co

n
clu

sio
n

, it is p
o

ssib
le to

 u
n

d
e
rlin

e th
e d

iffe
ren

ce b
e
tw

een
 a

 te
m

p
o

ra
l o

r ev
o

lu
tio

n
a

ry
 p

ersp
ectiv

e
 

a
n

d
 a

 sp
a

tia
l o

r territo
ria

l p
ersp

ec
tiv

e in
 th

e a
n

a
ly

sis o
f th

e k
n

o
w

led
g

e crea
tio

n
 p

ro
cess. In

 a
 te

m
p

o
ra

l 

p
ersp

ectiv
e, in

d
iv

id
u

als classify
 n

ew
 stim

u
lu

s an
d

 asso
ciate p

attern
 o

f stim
u

lu
s to

 p
attern

s o
f resp

o
n

se o
n

 th
e 

b
a

se o
f th

e
 su

cce
ss in

 p
rev

io
u

s ex
p

erien
ce. T

h
e ex

ch
an

g
e o

f id
eas, in

fo
rm

atio
n

 an
d

 k
n

o
w

led
g

e activ
ate a 

creativ
e 

p
ro

cess 
o

f 
re-elab

o
ratio

n
 
o
f 

th
e 

o
w

n
 
k

n
o

w
led

g
e 

an
d
 
o
f 

in
creasin

g
 
sp

ecializatio
n

 
b

y
 
co

n
n

ectin
g
 

ex
istin

g
 ele

m
en

ts in
 n

ew
 w

a
y
s w

ith
in

 th
e
 m

in
d

 o
f th

e co
n

sid
e
red

 p
erso

n
. A

 sp
a

tia
l p

ersp
ectiv

e to
 th

e 

an
aly

sis 
o

f 
th

e 
in

n
o

v
atio

n
 
p

ro
cess 

in
tro

d
u

ces 
a

lso
 
th

e 
in

tera
c
tio

n
 
b

e
tw

een
 
v

a
rio

u
s 

lo
ca

l 
a

n
d

 
ex

tern
a

l 

a
cto

rs, as a n
ew

 elem
en

t w
ith

 resp
ect th

e co
m

b
in

atio
n

 o
f d

ifferen
t p

ieces o
f k

n
o

w
led

g
e w

ith
in

 an
 in

d
iv

id
u

al 

m
in

d
 o

r firm
, as in

d
icated

 b
y
 a fu

n
ctio

n
al o

r tem
p

o
ral p

ersp
ectiv

e. K
n

o
w

led
g

e creatio
n

 is th
e resu

lt n
o

t o
n

ly
 o

f 

th
e co

m
b

in
atio

n
 o

f a n
ew

 stim
u

lu
s w

ith
 th

e in
d

iv
id

u
al p

rev
io

u
s ex

p
erien

ce, b
u

t also
 o

f th
e co

m
b

in
a

tio
n

 o
f 

d
iffer

en
t co

m
p

ete
n

cies b
etw

een
 th

e v
a

rio
u

s a
cto

rs, w
h

o
 a

re in
tera

ctin
g

 in
 a

 lea
rn

in
g
 p

ro
cess o

ccu
rrin

g
 

w
ith

in
 a

 g
iv

en
 n

etw
o

rk
 o

r lo
ca

l a
re

a
. 

 T
h

a
t ex

p
la

in
s th

e d
iffere

n
t sp

a
tia

l p
a

ttern
 o

f crea
tiv

ity
 a

n
d

 th
e effect o

f lo
ck

-in
. In

 fact, in
 a

 sp
a

tia
l 

p
ersp

ectiv
e
, th

e sa
m

e stim
u

lu
s m

a
y

 d
eter

m
in

e a
 d

ifferen
t p

a
tte

rn
 o

f r
esp

o
n

se in
 ea

ch
 r

eg
io

n
a

l in
n

o
v

a
tio

n
 

sy
ste

m
 a

cco
rd

in
g

 to
 th

e d
ifferen

t fo
r
m

 o
f th

e n
etw

o
rk

 o
f lo

ca
l a

cto
rs, as th

e w
ay

 an
 in

n
o

v
atio

n
 sy

stem
 is 

resp
o

n
d

in
g

 to
 an

 ex
tern

al stim
u

lu
s d

ep
en

d
s n

o
t o

n
ly

 o
n

 th
e ex

istin
g

 in
d

iv
id

u
a

l ca
p

a
b

ilities o
f th

e a
cto

rs, 

w
h

o
 in

teract in
 th

e learn
in

g
 p

ro
cess, b

u
t a

lso
 o

n
 th

e lev
el o

f in
teg

ra
tio

n
 a

n
d

 th
e fo

r
m

s o
f th

e lin
k

s, w
h

ich
 

h
a

v
e b

een
 b

u
ilt b

etw
een

 th
e
m

. N
o

t o
n

ly
 th

e p
lu

rality
 o

f th
e in

d
iv

id
u

als allo
w

s a p
lu

rality
 o

f resp
o

n
ses, as an

 

in
d

iv
id

u
al co

m
b

in
es th

e stim
u

lu
s w

ith
 its o

w
n

 ex
p

erien
ces, b

u
t also

 th
e stim

u
lu

s to
 a

n
 in

d
iv

id
u

a
l a

cto
r m

a
y

 

b
e co

m
b

in
ed

 w
ith

 th
e d

iffe
ren

t co
m

p
le

m
en

ta
ry

 co
m

p
e
ten

cies o
f th

e
 v

a
rio

u
s a

cto
rs, w

h
o

 a
re d

irectly
 o

r 

in
d

irectly
 

lin
k

ed
 

to
 

h
im

. 
T

h
a

t 
le

a
d

s 
to

 
d

iffere
n

ce
s 

in
 

th
e 

p
a

ttern
 

o
f 

in
n

o
v

a
tio

n
 

w
ith

in
 

d
iv

ersifie
d

 

co
m

m
u

n
ities o

r sy
ste

m
s o

f S
M

E
s. 
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2
6

 T
h

e in
crea

sin
g

 in
teg

ra
tio

n
 w

ith
in

 a
 reg

io
n

a
l in

n
o
v

a
tio

n
 sy

ste
m

 is lea
d

in
g

 to
 a

n
 in

crea
sin

g
 sp

ecia
liza

tio
n

 

o
f th

e
 v

a
rio

u
s lo

ca
l a

cto
rs. In

 p
articu

lar, th
e k

n
o

w
led

g
e w

h
ich

 is sh
ared

 b
etw

een
 th

e v
ario

u
s acto

rs u
su

ally
 

h
as a d

ifferen
t m

ean
in

g
 fo

r th
e d

o
n

o
r an

d
 th

e receiv
er, as is sig

n
ifican

ce d
ep

en
d

s o
n

 its co
m

b
in

atio
n

 w
ith

 th
eir 

resp
ectiv

e sp
ecific in

tern
al cap

ab
ilities. T

h
is in

crea
sed

 k
n

o
w

led
g

e is lea
d

in
g

 th
e
m

 to
 sp

e
c
ia

lize
 in

 o
rd

e
r to

 

p
erfo

r
m

 a
 sp

ecific o
r ra

th
er

 u
n

iq
u

e fu
n

c
tio

n
 w

ith
in

 a
n

 in
n

o
v

a
tio

n
 n

etw
o

rk
. T

h
u

s, th
e p

ro
cesses o

f th
e 

in
teractio

n
 
b

etw
een

 
reg

io
n

al 
acto

rs 
an

d
 
o
f 

th
e 

co
m

b
in

atio
n

 
o
f 

d
ifferen

t 
p

ieces 
o

f 
k

n
o

w
led

g
e, 

sp
ecific 

o
f 

d
ifferen

t 
scien

tific 
o

r 
p

ro
d
u

ctio
n

 
field

s 
are 

related
 
to

 
th

e 
p

ro
cess 

o
f 

a
d

a
p

ta
tio

n
, 

g
rea

ter 
sp

ecia
liza

tio
n

, 

selectio
n

 
a

n
d

 
g

r
ea

ter 
in

teg
ra

tio
n

 
o

f 
th

e 
a

cto
rs 

w
ith

in
 

a
 

k
n

o
w

led
g
e 

a
n

d
 

in
n

o
v

a
tio

n
 

n
etw

o
rk

. 
T

h
ese 

p
ro

cesses in
 a lo

cal p
ro

d
u

ctio
n

 sy
stem

 o
f S

M
E

s o
ccu

r in
 a rath

er in
fo

rm
al o

r au
to

m
atic w

ay
, rath

er th
an

 b
ein

g
 

p
lan

n
ed

 b
y
 a su

p
erio

r co
o

rd
in

atin
g

 au
th

o
rity

, su
ch

 as w
ith

in
 an

 in
d

iv
id

u
al larg

e firm
. 

 M
o

reo
v

er, co
g

n
itiv

e th
eo

ries ex
p

la
in

 th
a

t th
e
 b

u
ild

in
g

 o
f m

en
ta

l fra
m

ew
o

rk
s, co

n
n

ectio
n

s o
r ro

u
tin

es in
 

o
u

r 
m

in
d

 
is 

lea
d

in
g

 
to

 
lin

k
 
in

 
a

 
a

u
to

m
a

tic 
w

a
y

 
p

a
ttern

 
o

f 
stim

u
lu

s w
ith

 
p

a
ttern

 
o

f 
resp

o
n

ses. T
h

is 

co
m

b
in

atio
n

 o
f th

e ex
tern

al stim
u

lu
s w

ith
 th

e p
rev

io
u

s in
d

iv
id

u
al k

n
o

w
led

g
e is lea

d
in

g
 to

 th
e p

h
en

o
m

en
o

n
 o

f 

“
p

a
th

 d
ep

en
d

en
c
e”

. S
im

ilarly
, in

 a
 sp

a
tia

l p
ersp

ectiv
e, th

e su
c
cess in

 so
lv

in
g

 p
rev

io
u

s p
ro

b
le

m
s is lea

d
in

g
 

to
 stren

g
th

en
 th

e p
a

rticu
la

r lin
k

s b
etw

een
 so

m
e
 sp

ec
ific a

cto
rs a

n
d

 to
 crea

te so
ft in

fra
stru

ctu
res, su

ch
 a

s 

ro
u

tin
es, 

n
o

r
m

s, 
in

ter
m

ed
ia

te 
in

stitu
tio

n
s, 

tru
st, 

co
m

m
o

n
 

id
en

tity
 

a
n

d
 

sen
se 

o
f 

p
la

ce 
b

elo
n

g
in

g
, 

fa
cilita

tin
g

 th
e fu

tu
re in

tera
ctio

n
s b

etw
een

 th
ese sa

m
e a

c
to

rs. In
 o

th
er w

o
rd

s, th
e ex

tern
al stim

u
lu

s m
ay

 

lead
 to

 co
m

b
in

e th
e in

d
iv

id
u

al co
m

p
eten

cies o
f an

 acto
r w

ith
 th

e co
m

p
eten

cies o
f o

th
er selected

 acto
rs in

 th
e 

sam
e lo

cal co
m

m
u

n
ity

 an
d

 th
a

t m
a

y
 lea

d
 to

 “
em

b
ed

d
ed

n
ess”

 o
r to

 “
sp

a
tia

l d
ep

en
d

en
ce

”
. In

 a
 fu

n
ctio

n
a
l 

p
ersp

ectiv
e
, a

 lo
c
k

-in
 e

ffec
t m

a
y

 b
e th

e
 resu

lt o
f th

e
 la

ck
 o

f ca
p

a
b

ility
 b

y
 a

n
 a

cto
r to

 p
erceiv

e an
d

 to
 ad

ap
t 

to
 a n

ew
 stim

u
lu

s, w
h

ich
 is to

o
 d

ifferen
t fro

m
 h

is in
d

iv
id

u
al cap

ab
ilities. H

o
w

ev
er,  in

 a
 sp

a
tia

l p
ersp

ec
tiv

e, a
 

lo
ck

-in
 effect m

a
y

 a
lso

 b
e th

e resu
lt o

f th
e ex

clu
sio

n
 o

f so
m

e ex
tern

a
l a

cto
rs, w

h
o

 ap
p

ear to
o

 d
ifferen

t, an
d
 

a to
o

 stro
n

g
 in

tern
al h

o
m

o
g

en
eity

 w
ith

in
 a lo

cal in
n
o

v
atio

n
 sy

stem
 m

ay
 h

in
d

er th
e recep

tiv
ity

 to
 d

iv
ersity

 an
d

 

th
e in

teractio
n

 w
ith

 ex
tern

al acto
rs. T

h
u

s, w
e m

a
y

 co
n

clu
d

e th
a

t th
e tim

e a
n

d
 th

e sp
a

ce d
im

en
sio

n
s a

re
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2
7

b
o

th
 

relev
a

n
t 

in
 

th
e 

p
ro

cess 
o

f 
in

n
o

v
a

tio
n

. 
W

h
ile 

th
e 

“
ev

o
lu

tiv
e 

a
p

p
ro

a
ch

”
 

cla
rifies 

th
e 

“
p

a
th

 

d
ep

en
d

en
t”

 
ch

a
r
a

cter 
o

f 
th

e 
in

n
o

v
a

tio
n

 
p

ro
cess, 

a
 

“
n

etw
o

rk
 

a
p

p
ro

a
ch

”
 

cla
rifies 

th
e 

“
sp

a
tia

lly
 

e
m

b
ed

d
ed

”
 ch

a
ra

cter o
f th

e in
n

o
v

a
tio

n
 p

ro
cess, a

s th
is la

tter
 d

ep
e
n

d
s o

n
 th

e
 in

tera
c
tio

n
 b

etw
een

 v
a

rio
u

s 

lo
ca

l a
cto

rs w
ith

in
 a

 co
llectiv

e lea
r
n

in
g

 p
ro

cess. 
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P

A
G

E
S

 1
6
1

-1
7
2
 

  

 
P

A
G

E
S

 1
7
2

-1
7
4
 

 

 
P

A
G

E
S

 1
7
4

-1
7
6
 

  

 
P

A
G

E
S
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7
6
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7
8
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3
0

  
P

A
G

E
S

 1
6
1

-1
7
2
 

 K
E

Y
 P

O
IN

T
S

 
  “T

errito
rial K

n
o

w
led

g
e M

an
ag

em
en

t” (T
K

M
) is an

 o
p

eratio
n

al fram
ew

o
rk

, w
h
ich

 aim
s to

 o
rg

an
ize th

e co
g
n
itiv

e relatio
n
sh

ip
s 

b
etw

een
 th

e firm
s in

 th
e p

ro
cess o

f in
n
o
v
atio

n
 w

ith
in

 a lo
cal n

etw
o

rk
 o

f clu
ster (C

ap
p

ellin
, 2

0
0
3
b

, 2
0
0

7
; H

arm
aak

o
rp

i an
d
 

M
elk

as, 2
0

0
5

; W
in

k
, 2

0
0
3

). T
K

M
 sh

all serv
e to

 facilitate th
e flo

w
s o

f tacit an
d

 co
d

ified
 k

n
o

w
led

g
e.  

 T
h

erefo
re, T

K
M

 rep
resen

ts a n
ew

 ap
p

ro
ach

 to
 th

e lo
cal in

n
o

v
atio

n
 p

o
licies. 

 M
o

re 
g

en
erally

, 
T

K
M

 
aim

s 
to

 
facilitate 

th
e 

p
ro

cess 
o

f 
in

teractiv
e 

learn
in

g
 

th
ro

u
g
h

 
th

e 
g
o

v
ern

an
ce 

o
f 

th
e 

co
g
n

itiv
e 

relatio
n

sh
ip

s in
 a n

etw
o

rk
 o

f lo
cal acto

rs. 

 T
h

e m
o

d
els o

f k
n
o

w
led

g
e m

an
ag

em
en

t are n
o
t cap

ab
le to

 id
en

tify
 n

eith
er h

o
w

 th
e n

ew
 k

n
o

w
led

g
e is b

ein
g

 created
 n

o
r h

o
w

 

fro
m

 th
is k

n
o

w
led

g
e v

alu
e m

ay
 b

e created
. T

h
u
s, T

errito
rial K

n
o

w
led

g
e M

an
ag

em
en

t fo
llo

w
s a co

g
n
itiv

e rath
er th

an
 an

 

acco
u
n

tin
g

 ap
p

ro
ach

 an
d

 its aim
 is to

 ex
p

lain
 th

e k
ey

 facto
rs lead

in
g

 to
 th

e creatio
n

 o
f k

n
o

w
led

g
e an

d
 h

o
w

 th
e firm

s m
ay

 

create v
alu

e fro
m

 k
n

o
w

led
g

e th
ro

u
g
h

 in
n

o
v

atio
n

. 

 T
h

e fram
ew

o
rk

 o
f T

K
M

 is rath
er g

en
eral an

d
 it can

 b
e ap

p
lied

 to
 d

ifferen
t ty

p
es o

f n
etw

o
rk

s an
d

 d
ifferen

t ty
p

es o
f k

n
o

w
led

g
e 

flo
w

s 
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3
1

In
 p

articu
lar, T

K
M

 aim
s to

: 

a) 
p

ro
m

o
te th

e creatio
n

 o
f th

e “territo
rial k

n
o
w

led
g

e cap
ital” (T

K
C

);  

b
) tex

tract th
e v

alu
e o

f territo
rial k

n
o

w
led

g
e cap

ital th
ro

u
g
h

 th
e en

h
an

cem
en

t o
f in

n
o

v
atio

n
; 

c) 
g

u
id

e th
e creatio

n
 o

f n
ew

 fo
rm

al an
d

 in
fo

rm
al in

stitu
tio

n
s, in

frastru
ctu

res, n
o
rm

s, ru
les an

d
 ro

u
tin

es; 

d
) p

ro
v
id

e a q
u

an
titativ

e acco
u
n

tin
g

 fram
ew

o
rk

 to
 m

easu
re th

e lo
cal stren

g
th

s an
d
 w

eak
n
esses in

 th
e p

ersp
ectiv

e o
f th

e 

k
n
o

w
led

g
e eco

n
o

m
y
. 

 

 
 

R
ecep

tiv
ity

 
Id

en
tity

 

A
cce

ssib
ility

 

In
n
o

v
a
tio

n
, 

co
m

p
etitiv

e
n
e
ss, 

g
ro

w
th

 

C
reativ

ity
 

T
H

E
 P

R
O

C
E

S
S

 O
F

 IN
T

E
R

A
C

T
IO

N
 

T
H

E
 P

R
O

C
E

S
S

 O
F

 C
O

M
B

IN
A

T
IO

N
 

G
o

v
ern

a
n
ce

 
E

x
tern

al stim
u

lu
s 

F
ig

u
re 1

0
: T

errito
ria

l K
n

o
w

led
g
e M

a
n

a
g
em

en
t a

s a
 fra

m
ew

o
rk

 

fo
r th

e g
o
v
ern

a
n

ce o
f reg

io
n

a
l k

n
o
w

led
g
e n

etw
o
rk

s  
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3
2

T
h

e ap
p

ro
ach

 o
f T

errito
rial K

n
o

w
led

g
e M

an
ag

em
en

t is b
ased

 o
n

 th
e co

n
cep

ts o
f co

g
n

itiv
e eco

n
o

m
ics, su

ch
 as th

e co
n

cep
ts o

f 

n
etw

o
rk

in
g

 an
d

 in
teg

ratio
n

, in
teractiv

e learn
in

g
 an

d
 k

n
o

w
led

g
e creatio

n
. T

h
is ap

p
ro

ach
 h

ig
h
lig

h
ts (C

ap
p
ellin

, 2
0
0
7

) th
at th

ere 

are six
 d

im
en

sio
n

s o
r d

riv
ers, w

h
ich

 rep
resen

t k
ey

 n
ecessary

 co
n
d
itio

n
s fo

r th
e d

ev
elo

p
m

en
t o

f in
teractiv

e learn
in

g
 p

ro
cesses 

w
ith

in
 a n

etw
o

rk
 an

d
 th

e creatio
n

 o
f n

ew
 tacit an

d
 co

d
ified

 k
n
o

w
led

g
e: 

• 
ex

tern
al stim

u
lu

s, 

• 
accessib

ility
, 

• 
recep

tiv
ity

, 

• 
id

en
tity

, 

• 
creativ

ity
, 

• 
g

o
v

ern
an

ce. 

 T
h

ese six
 facto

rs allo
w

 to
 fo

cu
s th

e v
ario

u
s p

o
licy

 in
stru

m
en

ts fo
r th

e g
o
v

ern
an

ce o
f th

e learn
in

g
 n

etw
o

rk
s in

 a reg
io

n
al 

in
n
o

v
atio

n
 sy

stem
 o

n
 a lim

ited
 n

u
m

b
er o

f d
im

en
sio

n
s, w

h
ich

 are tig
h

tly
 related

 to
 th

e facto
rs o

f th
e p

ro
cesses o

f k
n

o
w

led
g
e 

creatio
n

 acco
rd

in
g

 to
 th

e literatu
re in

 co
g

n
itiv

e eco
n

o
m

ics.  

 W
h

ile th
ese th

ree facto
rs: ex

tern
al stim

u
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 b
e tran

sferred
 (N

o
n
ak

a an
d
 K

o
n
n
o
, 1

9
9
8
; H

o
w

ells, 2
0
0
2
; W

in
k
, 2

0
0
3
; 

C
ap

p
ellin

, 2
0
0
3
b
, 2

0
0
4
a, C

ap
p
ellin

 an
d

 W
in

k
, 2

0
0
9
). A

s th
e p

ro
cess o

f k
n

o
w

led
g
e creatio

n
 h

as an
 in

teractiv
e an

d
 a co

m
b
in

ativ
e ch

aracter, a
 clo

se
r 

g
eo

g
ra

p
h

ica
l 

p
ro

x
im

ity
 

a
n

d
/o

r 
a
 

g
rea

ter
 

co
g

n
itiv

e 
p

ro
x
im

ity
 

fa
cilita

te 
th

e 
in

tera
ctio

n
s 

b
etw

een
 

v
ario

u
s 

co
m

p
lem

en
tary

 
acto

rs 
an

d
 

th
e 

co
m

b
in

atio
n
 o

f co
m

p
lem

en
tary

 p
ieces o

f k
n
o
w

led
g
e. 

 K
n
o
w

led
g
e w

h
ich

 w
e n

o
w

 h
av

e o
n
 th

e p
ro

cesses o
f th

e h
u
m

an
 m

in
d
 an

d
 b

rain
 acco

rd
in

g
 to

 a scien
tific in

terd
iscip

lin
ary

 p
ersp

ectiv
e h

elp
s in

 

ex
p
lain

in
g
 th

e relatio
n
sh

ip
s b

etw
een

 eco
n
o
m

ic an
d
 so

cial acto
rs in

 th
e p

ro
cesses o

f in
n
o
v
atio

n
. T

h
e m

in
d
 is a p

ro
cess an

d
 n

o
t an

 o
rg

an
ism

. W
e a

re 

n
etw

o
rk

s in
 co

n
n

ex
io

n
 w

ith
 a

 w
o
rld

 o
f n

etw
o
rk

s (C
astells, 2

0
0
9
). T

h
e m

in
d

 p
ro

ceed
s b

y
 n

etw
o
rk

in
g
 p

a
ttern

s, w
h
ich

 are sto
red

 in
 o

u
r b

rain
, 

w
ith

 m
o
d

els o
f o

u
r sen

so
ria

l ex
p

erien
ce, w

h
ich

 w
e d

eriv
e fro

m
 th

e co
n
tact estab

lish
ed

 w
ith

 o
u
r p

ast, p
resen

t an
d
 also

 fu
tu

re ex
p
erien

ce, as 

in
d
icated

 b
y
 o

u
r fo

reca
sts o

f th
e co

n
seq

u
en

ces o
f g

iv
en

 sig
n

a
ls. (D

am
asio

, 1
9
9
9
).  

 K
n
o
w

led
g
e scien

ces sh
o
w

 th
at im

p
ro

v
em

en
ts in

 th
e h

u
m

an
 k

n
o
w

led
g
e b

ase 
are p

o
ssib

le o
n
ly

 w
h
en

 
o
u

tsid
e stim

u
li 

rea
ch

 th
e in

d
iv

id
u

a
l’s 

co
g
n

itiv
e sy

stem
 a

n
d

 th
ey

 a
re in

teg
ra

ted
 a

n
d

 p
ro

cessed
 w

ith
in

 th
is la

tter. In
 fact, th

e m
o
d
els o

f n
eu

ral n
etw

o
rk

s in
d
icate th

at th
e creatio

n
 o

f 

k
n
o
w

led
g
e is th

e resu
lt o

f an
 ad

ap
tiv

e learn
in

g
 o

r search
in

g
 p

ro
cess, w

h
ich

 lead
s to

 n
ew

 sy
n

a
p

tic co
n

n
ectio

n
s o

f v
a
rio

u
s n

o
d

es. F
irst, th

e jo
in

t 

im
p
u
lses o

r sig
n
als co

m
in

g
 fro

m
 o

th
er firm

s o
r acto

rs sh
o
u

ld
 o

v
erco

m
e a

 certa
in

 th
resh

o
ld

 o
f in

ten
sity

: a co
n
d
itio

n
 facilitated

 b
y
 th

e ex
isten

ce o
f 

co
m

m
o
n

 sta
n

d
a
rd

s o
f co

m
m

u
n

ica
tio

n
 a

n
d

 ro
u

tin
es.  

 A
n

y
 n

ew
 stim

u
lu

s fro
m

 o
u
tsid

e o
f th

e co
g
n
itiv

e sy
stem

 is th
en

 an
aly

z
ed

 to
 d

eterm
in

e w
h
eth

er it fits in
to

 th
e a

lrea
d

y
 ex

istin
g
 co

g
n

itiv
e sy

ste
m

, 

ca
teg

o
ries, ex

p
erien

c
es, a

n
d

 cu
ltu

ra
l v

a
lu

es. In
 th

e p
o
sitiv

e case, an
 in

teractiv
e p

ro
cess b

eg
in

s, lead
in

g
 to

 th
e sea

rch
 fo

r co
n

sisten
cy

 a
n

d
 

co
m

p
a
tib

ility
. O

n
 th

e o
th

er h
an

d
, if th

e stim
u
lu

s is n
o
t co

m
p
atib

le w
ith

 th
e in

d
iv

id
u
al co

g
n
itiv

e sy
stem

, it is rejected
.  
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3
9

In
 p

articu
lar, a

 co
g
n

itiv
e b

lo
ck

a
d

e o
r lo

ck
-in

 effect m
a
y
 b

e d
eter

m
in

ed
 b

y
 a

 to
o
 lo

w
 a

ccessib
ility

 o
r b

y
 a

 to
o
 lo

w
 recep

tiv
ity

. T
h
e accessib

ility
 

is affected
 b

y
 th

e ex
isten

ce o
f in

frastru
ctu

res an
d
 in

stitu
tio

n
s th

at m
ay

 d
ecrease th

e d
istan

ce b
etw

een
 an

y
 tw

o
 n

o
d
es. O

n
 th

e o
th

er h
an

d
, th

e 

recep
tiv

ity
 is m

a
in

ly
 rela

ted
 to

 th
e sco

p
e o

f th
e d

iv
ersified

 k
n

o
w

led
g
e a

v
a
ila

b
le to

 th
e a

cto
r o

r th
e firm

 co
n
sid

ered
 b

ecau
se th

at allo
w

s it to
 

id
en

tify
 u

sefu
l fo

rm
s o

f co
m

p
lem

en
tarity

 in
 th

e relatio
n
s w

ith
 o

th
er acto

rs o
r firm

s.  

 T
h
u
s, th

e ex
tern

a
l stim

u
lu

s sh
o
u

ld
 b

e co
m

p
a
tib

le w
ith

 th
e in

tern
a
l in

teg
rity

 o
r “

n
eu

ro
g
n

o
sis”

 (R
izzello

, 2
0
0
3
) o

f th
e lo

cal p
ro

d
u

ctio
n
 sy

stem
 

an
d
 th

a
t lea

d
s to

 a
 g

ra
d

u
a
l p

ro
cess o

f a
d

a
p

ta
tio

n
. In

 fact, th
e a

im
 to

 p
reserv

e th
e p

erso
n

a
l id

en
tity

 in
 th

e ca
se o

f a
n

 in
d

iv
id

u
a
l a

cto
r an

d
 also

 

to
 en

su
re th

e su
rv

iv
a
l o

f th
e o

rg
a
n

iza
tio

n
 o

r th
e lo

ca
l eco

n
o

m
y
 facin

g
 ex

tern
al co

m
p
etitio

n
 m

ay
 rep

resen
t a

 p
o
w

erfu
l ch

a
llen

g
e lea

d
in

g
 to

 

in
n

o
v
a
tio

n
.  

 In
 fact, th

e co
m

p
atib

ility
 w

ith
 o

th
er acto

rs an
d

 th
e su

ccess in
 th

e ad
ap

tatio
n
 lead

s to
 th

e creatio
n
 o

f n
ew

 co
n
n
ectio

n
s o

r to
 th

e rein
fo

rce
m

en
t o

f 

ex
istin

g
 co

n
n

ectio
n

s th
ro

u
g
h

 th
e d

ev
elo

p
m

en
t o

f a
p

p
ro

p
ria

te ro
u

tin
es a

n
d

 in
stitu

tio
n

s (H
ay

ek
, 1

9
3
7
; N

elso
n
 an

d
 W

in
ter, 1

9
8
2
), w

h
ich

 a
llo

w
s 

th
e sa

v
in

g
 o

f th
e lim

ite
d

 co
g
n

itiv
e ca

p
a
city

 o
f in

d
iv

id
u

a
ls an

d
 o

rg
an

izatio
n
s an

d
 facilitates th

e p
ro

cess o
f recip

ro
cal in

teg
ratio

n
 (L

o
asb

y
, 2

0
0
3
). 

W
h
en

 th
e sam

e circu
it is rep

eated
ly

 activ
ated

, th
e
 sy

n
a
p

ses o
f th

e n
eu

ro
n

s in
 th

e circu
it b

eco
m

e stro
n

g
er, till th

e circu
it b

eco
m

es p
e
r
m

a
n

en
t. 

T
h

e co
n

scio
u

sn
ess o

f o
n

eself, w
h

ich
 w

e m
a
y

 ca
ll p

erso
n

a
l id

en
tity

, em
erg

es fro
m

 th
e n

eed
 to

 in
teg

rate th
e larg

est n
u

m
b
er o

f m
en

ta
l p

a
tte

rn
s 

co
m

in
g
 fro

m
 th

e
 p

ercep
tio

n
 w

ith
 th

e p
a
ttern

s sto
red

 in
 th

e m
em

o
ry

. N
ew

ly
-crea

ted
 k

n
o
w

led
g
e m

u
st b

e g
ra

d
u

a
lly

 co
n

so
lid

a
ted

 in
to

 ro
u

tin
es 

in
 o

rd
er to

 p
erm

it fu
rth

er c
rea

tiv
ity

 (L
o
asb

y
, 2

0
0
7
). 

 O
n
 th

e o
th

er h
an

d
, o

u
r b

ra
in

 th
ro

u
g
h

 th
e m

irro
r n

eu
ro

n
s (R

izzo
latti an

d
 C

raig
h

ero
, 2

0
0
4

) 
is ca

p
a
b

le to
 rep

resen
t th

e a
ctio

n
s o

f o
th

er 

in
d

iv
id

u
a
ls, w

h
en

 a p
erso

n
 sees an

o
th

er p
erso

n
 ex

p
erien

cin
g
 an

 em
o
tio

n
. T

h
a
t a

ctiv
a
tes th

e p
ro

cesses o
f im

ita
tio

n
, id

en
tifica

tio
n

 o
r refu

sa
l, 

em
p

a
th

y
 a

n
d

 tru
st a

n
d

 it is th
e b

a
sic m

ech
a
n

ism
 lea

d
in

g
 to

 co
o
p

era
tio

n
 b

etw
een

 h
u

m
a
n

s. W
e m

ay
 also

 say
 th

at th
e id

en
tity

 o
f h

im
self is 

tra
n

sfo
rm

ed
 in

to
 a

 sen
se o

f co
m

m
o
n

 b
elo

n
g
in

g
 o

r to
 a

 co
llectiv

e id
en

tity
.  

 C
rea

tiv
ity

 is b
a
sed

 o
n

 th
e in

teg
ra

tio
n

 o
f v

a
rio

u
s a

b
stra

ct lo
g
ica

l co
n

cep
ts a

n
d

 o
f v

a
rio

u
s eco

n
o
m

ic a
cto

rs w
ith

 d
ifferen

t a
n

d
 co

m
p

le
m

en
ta

ry
 

k
n

o
w

led
g
e a

n
d

 co
m

p
eten

cies. L
earn

in
g
 is th

e p
ro

cess w
h
ereb

y
 p

rev
io

u
s ex

istin
g
 k

n
o
w

led
g
e is selected

 an
d
 is v

iew
ed

 in
 a n

ew
 p

ersp
ectiv

e an
d
 

ex
istin

g
 k

n
o
w

led
g
e m

a
y
 b

e reco
n
v

erted
 to

 satisfy
 n

ew
 em

erg
in

g
 n

eed
s.  

 T
h

a
t a

lso
 lea

d
s to

 a
 p

r
o
cess o

f d
ifferen

tia
tio

n
 b

etw
een

 th
e k

n
o
w

led
g
e n

o
d

es, en
h

a
n

cin
g
 co

m
p

lem
en

ta
rity

 a
n

d
 co

o
p

era
tio

n
. T

h
e d

ifferen
ces 

b
etw

een
 th

e v
ario

u
s acto

rs an
d
 firm

s in
 a k

n
o
w

led
g
e eco

n
o
m

y
 an

d
 th

eir in
terd

iscip
lin

ary
 in

teg
ratio

n
 are p

art o
f an

 ev
o
lu

tio
n
ary

 p
ro

cess, as th
e 

d
ifferen

t tech
n
ical co

m
p
eten

cies are n
o
t static b

u
t rath

er in
 co

n
tin

u
o
u
s ev

o
lu

tio
n
. 
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4
0

T
h

is m
o
d

el o
f co

g
n

itio
n

 b
a
sed

 o
n

 in
tera

ctiv
e lea

rn
in

g
 is clea

rly
 in

co
m

p
a
tib

le w
ith

 th
e co

m
p

etitiv
e o

r free m
a

rk
et a

p
p

ro
a
ch

 o
f sta

n
d

a
rd

 

eco
n

o
m

ics. F
irst, as 

th
eo

ries o
f ra

tio
n

a
l 

ch
o
ice 

eq
u

ilib
riu

m
 co

n
sid

er k
n

o
w

led
g
e a

s ex
o
g
en

o
u

s, th
ey

 assu
m

e th
at co

g
n
itio

n
 d

o
es n

o
t h

av
e 

o
p
p
o
rtu

n
ity

 co
sts an

d
 th

ey
 d

o
 n

o
t p

ro
v
id

e an
 eco

n
o
m

ic in
terp

retatio
n
 o

f its o
rig

in
. S

eco
n
d
 b

ecau
se th

e co
g
n

itiv
e m

o
d

el is b
a
sed

 o
n

 th
e h

u
m

a
n

 

ca
p

a
b

ility
 o

f p
a
ttern

 m
a
k

in
g
 an

d
 o

n
 th

e a
ssu

m
p

tio
n

 o
f th

e fra
g

m
en

ted
 n

a
tu

re o
f th

e k
n

o
w

led
g
e d

istrib
u

tio
n

 a
n

d
 o

n
 selected

 co
n

n
ectio

n
s 

b
etw

een
 a lim

ited
 n

u
m

b
er o

f acto
rs an

d
 th

a
t co

n
tra

sts w
ith

 th
e p

erfect d
iffu

sio
n

 o
f in

fo
rm

a
tio

n
, w

h
ich

 ch
aracterizes th

e h
y
p

o
th

esis o
f ra

tio
n

a
l 

ex
p

ecta
tio

n
s. T

h
ird

 b
ecau

se, in
 th

e m
o
d
el o

f in
teractiv

e learn
in

g
, th

e rela
tio

n
sh

ip
s b

etw
een

 th
e v

a
rio

u
s eco

n
o
m

ic a
cto

rs a
re n

o
t b

a
sed

 o
n

 

co
m

p
etitio

n
 a

n
d

 ex
clu

sio
n

, b
u
t o

n
 th

e id
en

tifica
tio

n
 o

f co
m

m
o
n

 a
im

s, co
m

p
lem

en
ta

rity
 a

n
d

 co
o

p
era

tio
n

. 

 O
n
 th

e o
th

er h
an

d
, th

is m
o
d

el o
f co

g
n

itio
n

 is a
lso

 in
co

m
p

a
tib

le w
ith

 a
 h

iera
rch

ica
l p

la
n

n
in

g
 a

p
p

ro
a
ch

, b
ased

 o
n
 to

p
 d

o
w

n
 d

ecisio
n
s, sin

ce 

k
n

o
w

led
g
e is n

o
t a

 p
u

b
lic g

o
o
d

 to
 b

e p
ro

d
u

ced
 b

y
 p

u
b
lic research

 in
stitu

tio
n
s, b

u
t it is th

e resu
lt o

f th
e in

tera
ctio

n
 b

etw
een

 v
a
rio

u
s p

riv
a
te, 

co
llectiv

e a
n

d
 p

u
b

lic a
cto

rs. T
h
e co

g
n
itiv

e m
o
d
el d

o
es n

o
t aim

 to
 in

d
ica

te “
w

h
a
t to

 d
o
”
 o

r to
 “

p
ick

 th
e w

in
n

ers”
, b

u
t it ra

th
er a

im
s to

 in
d

ica
te

 

“
h

o
w

 to
 d

o
”
 an

d
 to

 en
h

a
n

ce th
e v

a
rio

u
s fa

cto
rs a

n
d

 p
h

a
ses, w

h
ich

 h
a
v
e b

een
 id

en
tified

 in
 th

e p
ro

cess o
f co

g
n

itio
n

 o
r k

n
o
w

led
g
e crea

tio
n

 an
d
 

in
n
o
v
atio

n
. T

h
erefo

re, th
ere is a

n
 iso

m
o

rp
h

ism
 b

etw
een

 th
e p

a
ttern

s o
f co

g
n

itio
n

 a
n

d
 th

e m
o

d
els o

f reg
u

la
tio

n
 o

f th
e relatio

n
sh

ip
s b

etw
een

 

eco
n
o
m

ic acto
rs an

d
 w

e m
ay

 state th
at b

o
th

 th
e p

ro
cess o

f crea
tio

n
 o

f n
ew

 k
n

o
w

led
g
e a

n
d

 th
e rela

tio
n

sh
ip

s o
f co

o
p

era
tio

n
, o

r o
f p

o
w

er o
r o

f 

co
m

p
etitio

n
 b

etw
een

 eco
n
o
m

ic ag
en

ts a
re a

ll b
a
sed

 o
n

 th
e n

eu
ra

l n
etw

o
rk

s o
f o

u
r b

ra
in

. 

 

 
 O

n
 th

e b
asis o

f th
ese p

rin
cip

les, th
e m

o
d
el o

f “
territo

ria
l k

n
o
w

led
g
e m

a
n

a
g
em

en
t”

 (T
K

M
) id

en
tifies a

 lo
g
ica

l a
n

d
 tem

p
o
ra

l seq
u

en
ce b

etw
een

 

six
 p

h
a
ses a

n
d

 fa
cto

rs in
 th

e p
ro

cess o
f in

tera
ctiv

e lea
rn

in
g
 a

n
d

 o
f in

n
o
v
a
tio

n
 (C

ap
p
ellin

 2
0
0
3
b
 an

d
 2

0
0
7
; C

ap
p
ellin

 an
d
 W

in
k
 2

0
0
9
): ex

tern
al 

stim
u
lu

s, accessib
ility

, recep
tiv

ity
, id

en
tity

, creativ
ity

 an
d
 g

o
v
ern

an
ce, as in

d
icated

 in
 fig

u
re 1

. W
h
ile th

ese co
n

cep
ts h

a
v
e in

d
iv

id
u

a
lly

 b
een

 

ex
ten

siv
ely

 
d

escrib
ed

 
in

 
th

e 
eco

n
o

m
ic 

litera
tu

re, 
th

ey
 
h

a
v
e 

n
o
t 

b
een

 
lin

k
ed

 
b

efo
re 

b
etw

een
 
th

em
 
in

 
a
 
co

h
eren

t 
m

o
d

el, 
b

a
sed

 
o
n

 
th

e
 

co
m

b
in

atio
n
 

in
teractio

n
 

creativ
ity

 

F
ig

u
re 1

: T
h
e p

ro
cess o

f in
teractiv

e learn
in

g
 an

d
 in

n
o
v
atio

n
 

 

id
en

tity
 

g
o
v
ern

an
ce 

recep
tiv

ity
 

accessib
ility

 

in
n
o
v
atio

n
 

cap
ab

ilities 

ex
ten

al stim
u
lu

s 
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4
1

litera
tu

re o
n

 co
g
n

itiv
e scien

ces. In
 fact, th

e ex
tern

al “stim
u
lu

s” in
d
u
ced

 b
y
 th

e o
p
p
o
rtu

n
ities o

f th
e d

em
an

d
 o

r th
e p

ressu
re o

f co
m

p
etitio

n
 o

r th
e 

ch
an

g
e in

 tech
n
o
lo

g
ies (K

lin
e an

d
 R

o
sen

b
erg

, 1
9

8
6
; F

ag
erb

erg
, 2

0
0
5
) d

eterm
in

es a ten
sio

n
 lead

in
g
 to

 th
e search

 fo
r a so

lu
tio

n
 o

f th
e p

ro
b
lem

s o
f 

th
e 

firm
s. 

T
h
is 

search
in

g
 
p
ro

cess 
is 

facilitated
 
b

y
 
a 

lo
w

er 
g
eo

g
rap

h
ical 

an
d
/o

r 
in

stitu
tio

n
al 

d
istan

ce 
o
r 

an
 
h
ig

h
er 

“accessib
ility

” 
to

 
p
o
ten

tial 

co
m

p
lem

en
tary

 p
artn

ers (K
arlsso

n
, 1

9
9
7
; H

o
w

ells, 2
0
0
2
; B

o
sch

m
a, 2

0
0
5
; S

im
m

ie, 2
0
0
5
; T

o
rre an

d
 R

allet, 2
0
0
5
). It also

 req
u
ires a lo

w
 co

g
n
itiv

e 

d
istan

ce o
r an

 ap
p
ro

p
riate “recep

tiv
ity

” (C
o
h
en

 an
d
 L

ev
in

th
al, 1

9
9
0
; A

n
to

n
elli, 2

0
0
5
) o

r ab
so

rp
tio

n
 cap

acity
 o

f th
ese latter.  

 T
h
e creatio

n
 an

d
 stren

g
th

en
in

g
 o

f a co
m

m
o
n
 “id

en
tity

”, m
ad

e b
y
 co

m
m

o
n
 v

alu
es, a sen

se o
f co

m
m

o
n
 b

elo
n
g
in

g
, tru

st relatio
sh

ip
s an

d
 so

cial o
r 

relatio
n
al 

cap
ital 

(C
ap

ello
, 

1
9
9
9
; 

C
rev

o
isier 

an
d
 
C

am
ag

n
i, 

2
0
0
0
; 

N
o
o
teb

o
o
m

, 
2
0
0
2
; 

C
ap

ello
 
an

d
 
F

ag
g
ian

, 
2
0
0
5
), 

is 
th

e 
p
rereq

u
isite 

fo
r 

th
e 

co
o
p
eratio

n
 b

etw
een

 firm
s an

d
 th

e search
 fo

r jo
in

t so
lu

tio
n
s. T

h
ese n

ew
 so

lu
tio

n
s are th

e resu
lt o

f  “creativ
ity

” (F
lo

rid
a, 1

9
9
5
; C

ap
p
ellin

, 2
0
0
3
a; 

W
in

k
, 2

0
0
7
) o

r o
f th

e cap
ab

ility
 to

 o
rig

in
ally

 co
m

b
in

e d
ifferen

t an
d

 co
m

p
lem

en
tary

 p
ieces o

f k
n

o
w

led
g
e an

d
 to

 in
teract in

 th
e co

llectiv
e learn

in
g
 

p
ro

cess b
etw

een
 th

e v
ario

u
s lo

cal acto
rs (M

o
rg

an
, 1

9
9
7
; M

aillat an
d
 K

eb
ir, 1

9
9
9
; G

een
h
u
izen

 an
d

 N
ijk

am
p
, 2

0
0
6
). T

h
en

, th
ese n

ew
 id

eas can
 b

e 

tran
slated

 in
to

 eco
n
o
m

ic in
n
o
v
atio

n
s o

n
ly

 w
h
en

 ap
p
ro

p
riate o

rg
an

izatio
n
s an

d
 in

stitu
tio

n
s, o

r th
e “g

o
v
ern

an
ce” (P

o
w

ell, 1
9
9
0
; C

o
o
k
e an

d
 M

o
rg

an
, 

1
9
9
8
), p

ro
m

o
tes th

e co
m

m
itm

en
t o

f ap
p
ro

p
riate real reso

u
rces an

d
 o

f fin
an

cial fu
n
d
s an

d
 th

e in
teg

ratio
n
 o

f th
e n

ew
 id

eas w
ith

 co
m

p
lem

en
tary

 

p
ro

d
u
ctio

n
 cap

ab
ilities.  

 F
o
r ex

am
p
le, th

is m
o
d

el in
d

ica
tes th

a
t th

e co
o
p

era
tio

n
 b

etw
een

 tw
o
 firm

s a
n

d
 th

e d
ev

elo
p

m
en

t o
f a

 p
ro

cess o
f in

tera
ctiv

e lea
rn

in
g
 b

etw
een

 

th
em

 req
u
ire an

 ex
tern

al facto
r o

r p
ro

b
lem

, w
h
ich

 stim
u
lates th

em
 to

 th
e ch

an
g
e. S

eco
n
d
, th

e firm
s sh

o
u
ld

 b
e clo

se each
 o

th
er an

d
 b

e cap
ab

le to
 

o
v
erco

m
e ex

tern
al o

b
stacles, su

ch
 as g

eo
g
rap

h
ic d

istan
ce an

d
 also

 d
ifferen

ces in
 th

e lan
g
u
ag

e an
d
 th

e in
stitu

tio
n
al en

v
iro

n
m

en
t o

f th
e resp

ectiv
e 

reg
io

n
 o

r co
u
n
try

. T
h
ird

, each
 firm

 sh
o
u
ld

 b
e recep

tiv
e an

d
 cap

ab
le to

 u
n
d
erstan

d
 th

e n
eed

s o
f h

is p
o

ten
tial p

artn
er. F

o
u
rth

, th
e firm

s sh
o
u
ld

 id
en

tify
 

co
m

m
o
n
 m

ed
iu

m
 o

r lo
n
g
 term

s aim
s an

d
 th

ey
 sh

o
u
ld

 d
ev

elo
p
 a relatio

n
sh

ip
 o

f tru
st an

d
 o

f co
m

m
o
n
 b

elo
n
g
in

g
, su

ch
 as in

 a reg
io

n
al co

m
m

u
n
ity

 o
r 

in
 ad

 h
o
c g

ro
u
p
s an

d
 jo

in
t v

en
tu

res. F
ifth

, th
e firm

s sh
o
u
ld

 in
v
est an

d
 co

m
b
in

e th
e resp

ectiv
e k

n
o

w
led

g
e reso

u
rces an

d
 cap

ab
ilities th

ro
u
g
h
 a tig

h
t 

in
teractio

n
 

aim
in

g
 

to
 

th
e 

d
isco

v
ery

 
o

f 
in

n
o
v
ativ

e 
so

lu
tio

n
s 

o
f 

th
e 

co
n

sid
ered

 
p
ro

b
lem

s. 
F

in
ally

, 
th

e 
firm

s 
sh

o
u
ld

 
n
eg

o
tiate 

an
d
 

ag
ree 

an
 

o
rg

an
izatio

n
al o

r co
n
tractu

al m
ech

an
ism

, id
en

tify
 p

recise o
b
jectiv

es, d
efin

e p
o
lic

y
 in

stru
m

en
ts an

d
 d

ev
o
te fin

an
cial reso

u
rces in

 o
rd

er to
 p

u
t id

eas 

in
to

 p
ractice. 

 T
h
u
s, 

th
e 

stim
u
lu

s 
to

 
ch

an
g
e 

an
d
 

in
n
o
v
atio

n
 

w
ith

in
 

firm
s 

is 
n
o
t 

o
n
ly

 
d
eterm

in
ed

 
b

y
 

th
e 

p
ressu

re 
o
f 

co
m

p
etitio

n
, 

th
e 

n
eed

 
to

 
in

crea
se 

p
ro

d
u

ctiv
ity

 a
n

d
 red

u
ce co

sts, o
r th

e
 o

p
p

o
rtu

n
ity

 cr
ea

ted
 b

y
 th

e su
p

p
ly

 o
f m

o
d

ern
 tech

n
o
lo

g
ies a

n
d

 th
e u

se o
f m

o
d

ern
 eq

u
ip

m
en

ts. O
n

 th
e 

co
n
trary

, esp
ecially

 fo
r S

M
E

s in
 m

ed
iu

m
 tech

n
o
lo

g
y
 secto

rs an
d
 also

 fo
r S

M
E

s in
 serv

ice secto
rs th

e m
o
st im

p
o
rtan

t facto
r is rep

resen
ted

 b
y
 th

e
 

id
en

tifica
tio

n
 o

f n
ew

 m
a

rk
ets, th

e a
im

 to
 a

d
a
p

t to
 ch

a
n

g
es in

 th
e d

em
a
n

d
 a

n
d

 th
e o

p
p

o
rtu

n
ity

 to
 sa

tisfy
 n

ew
 u

sers n
eed

s. T
h

e d
esired

 

o
u
tco

m
es are n

o
t ju

st th
e in

crease o
f p

ro
d
u
ctiv

ity
 in

d
icato

rs, o
ften

 in
terp

reted
 as a d

isjo
in

t resu
lt, b

u
t rath

er th
e sp

eed
 o

f a
 co

n
tin

u
o
u

s p
ro

cess o
f 

in
n

o
v
a
tio

n
, w

h
ere each

 ch
an

g
e is th

e ev
o
lu

tio
n
 o

f p
rev

io
u
s ch

an
g
es. E

n
trep

ren
eu

rsh
ip

 a
n

d
 g

o
v
ern

a
n

ce, th
ro

u
g
h

 p
u

b
lic-p

riv
a
te p

a
r
tn

ersh
ip

, 

are req
u
ired

 to
 o

rg
an

ize th
e jo

in
t effo

rt o
f d

ifferen
t acto

rs an
d
 firm

s. T
h
e fo

cu
s sh

ifts fro
m

 stim
u

la
tin

g
 co

m
p

etitio
n

 b
etw

een
 th

e lo
ca

l a
cto

rs to
 

g
o
v
ern

a
n

ce o
r to

 p
ro

m
o
te co

n
n

ectiv
ity

 a
n

d
 itera

tiv
e p

ro
c
esses o

f recip
ro

cal ad
ap

tatio
n
 an

d
 selectio

n
 o

f th
e b

est p
ro

d
u
ctiv

e co
m

b
in

atio
n
s.  
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4
2

3
. T

h
e cu

m
u

la
tiv

e ch
a
r
a
cter o

f th
e p

ro
cess o

f k
n

o
w

led
g
e crea

tio
n

 

 T
h
e in

n
o
v
atio

n
 p

ro
cesses h

av
e a d

y
n

am
ic ch

aracter, as it is in
d
icated

 b
y
 th

e fact th
at th

e p
rev

io
u
s in

n
o
v
atio

n
 are th

e b
ase o

f th
e fo

llo
w

in
g
 

in
n
o
v
atio

n
 acco

rd
in

g
 to

 a trial an
d
 erro

r p
ro

cess o
f learn

in
g
. In

 p
articu

lar, as in
d
icated

 in
 fig

u
re 1

, th
e m

o
d
el o

f T
K

M
 h

ig
h
lig

h
ts th

e cu
m

u
lativ

e 

n
atu

re o
f th

e p
ro

cesses o
f in

teractiv
e learn

in
g
 an

d
 ad

o
p
tio

n
 o

f in
n
o
v
atio

n
, as th

e v
ario

u
s p

h
ases in

d
icated

 ab
o
v
e feed

b
ack

 o
n
 each

 o
th

er. In
 fact, 

in
n
o
v
atio

n
 en

h
an

ces a p
ro

cess o
f learn

in
g
 an

d
 it is lead

in
g
 to

 th
e d

ev
elo

p
m

en
t o

f th
e in

tern
al cap

ab
ilities o

f th
e in

d
iv

id
u
al acto

rs an
d
 th

at is 

affectin
g
 th

e fu
tu

re ev
o
lu

tio
n
 p

ath
 o

f th
e in

n
o
v
atio

n
 sy

stem
 co

n
sid

ered
. F

o
r ex

am
p
le, th

e n
ew

 k
n
o
w

led
g
e created

 an
d
 th

e ex
p
erien

ce accu
m

u
lated

 in
 

th
e p

rev
io

u
s p

erio
d
s m

ay
 lead

 to
 th

e b
u
ild

in
g
 o

f in
terfaces facilitatin

g
 th

e accessib
ility

 to
 th

e o
th

er acto
rs, to

 th
e im

p
ro

v
em

en
t o

f th
e recep

tiv
ity

 o
f 

th
e v

ario
u
s acto

rs to
 n

ew
 id

eas an
d
 o

f th
eir cap

ab
ility

 to
 u

n
d

erstan
d
 th

e em
erg

in
g
 n

eed
s o

f p
o
ten

tial u
sers, to

 th
e stren

g
th

en
in

g
 o

f th
e sen

se o
f 

co
m

m
o
n
 b

elo
n
g
in

g
, to

 th
e im

p
ro

v
em

en
t o

f cap
ab

ility
 in

 jo
in

t learn
in

g
 an

d
 in

 co
m

b
in

in
g
 p

rev
io

u
s resp

ectiv
e k

n
o
w

led
g
e an

d
 also

 to
 th

e im
p
ro

v
em

en
t 

o
f th

e o
rg

an
izatio

n
al an

d
 en

trep
ren

eu
rial cap

ab
ilities.  

 M
o
reo

v
er, th

e d
y
n
am

ic an
d
 cu

m
u
lativ

e n
atu

re o
f in

n
o
v
atio

n
 an

d
 learn

in
g
 is d

em
o
n
strated

 b
y
 th

e fact th
at th

e in
n
o
v
atio

n
 o

f a firm
 is g

o
in

g
 to

 ch
an

g
e 

th
e ex

tern
al selectio

n
 en

v
iro

n
m

en
t fo

r o
th

er firm
s an

d
 it m

a
y
 rep

resen
t th

e stim
u
lu

s to
 in

n
o
v
atio

n
 fo

r th
em

, as in
d
icated

 in
 fig

u
re 1

. In
 fact, th

e last 

in
n
o
v
ato

r m
a
y
 set so

m
e n

ew
 in

itial co
n
d
itio

n
s fo

r a n
ew

 ro
u
n
d

 o
f in

n
o
v

atio
n
 am

o
n

g
 th

e firm
s w

h
ich

 are d
o
w

n
h
ill o

r u
p
h
ill in

 th
e in

n
o
v
atio

n
 c

y
cle 

(C
ap

p
ellin

, 2
0
0
9
). E

ach
 firm

 in
 tu

rn
 u

ses th
e co

n
trib

u
tio

n
s p

rev
io

u
sly

 elab
o
rated

 b
y
 o

th
er firm

s an
d
 at th

e sam
e tim

e it m
ay

 assu
m

e th
e lead

 o
f th

e 

in
n
o
v
atio

n
 effo

rt, p
erfo

rm
in

g
 th

e ro
le o

f th
e k

e
y
 in

n
o
v
ato

r an
d
 p

ro
v
id

in
g
 an

 o
rig

in
al o

p
p
o
rtu

n
ity

 b
o
th

 fo
r th

e o
th

er fo
llo

w
er firm

s in
 th

e su
p
p
ly

 

ch
ain

, w
h
o
 w

ill co
n
tin

u
e th

e in
n
o
v
atio

n
 effo

rt, an
d

 fo
r th

e co
m

p
etito

rs, w
h
o

 w
ill im

itate an
d
 im

p
ro

v
e h

is o
rig

in
al so

lu
tio

n
s. T

h
e alm

o
st sp

o
n
tan

eo
u
s 

co
o
rd

in
atio

n
 b

etw
een

 th
e firm

s in
 an

 in
n
o
v
atio

n
 n

etw
o
rk

 allo
w

s an
 h

ig
h

 flex
ib

ility
 an

d
 to

 rap
id

ly
 ch

an
g
e th

e d
irectio

n
 o

f th
e in

n
o
v
atio

n
 effo

rt, 

reactin
g
 to

 n
ew

 o
p
p
o

rtu
n

ities o
r ch

allen
g
es. 

 In
 fact, lik

e a sch
o
o
l o

f fish
 m

o
v
es in

 a co
o
rd

in
ated

 m
an

n
er an

d
 it m

a
y
 su

d
d
en

ly
 ch

an
g
e its d

irectio
n
 an

d
 also

 its sp
eed

, m
an

y
 firm

s an
d

 acto
rs 

p
articip

ate w
ith

in
 a n

etw
o
rk

 to
 th

e p
ro

cess o
f in

n
o
v
atio

n
, p

erfo
rm

in
g
 sp

ecific task
s an

d
 in

tro
d
u
cin

g
 in

n
o
v
atio

n
 in

 th
eir resp

ectiv
e field

 o
f activ

ity
. 

T
h
ey

 
p
ro

cu
re 

in
n
o
v
ativ

e 
p
ro

d
u
cts/serv

ices 
fro

m
 

su
p
p
lier 

firm
s 

an
d
 

p
ro

v
id

e 
in

n
o
v
ativ

e 
p
ro

d
u
cts/serv

ices 
to

 
clien

t 
firm

s. 
In

p
u
ts 

so
u
rces 

are 

co
m

p
lem

en
tary

 b
etw

een
 th

em
selv

es an
d
 o

n
 th

e o
th

er h
an

d
 clien

ts o
f th

e p
ro

d
u
cts are fu

n
g
ib

le b
etw

een
 th

em
selv

es. T
h

e selectio
n
 o

f su
p
p
liers an

d
 

th
at o

f p
o
ssib

le clien
ts is related

 to
 th

eir resp
ectiv

e w
aitin

g
 an

d
 search

in
g
 tim

es an
d
 is affected

 b
y
 th

e scan
n
in

g
 co

sts an
d
 sw

itch
in

g
 co

sts (C
ap

p
ellin

, 

2
0
0
9
). 

 T
h
e sp

eed
 o

f th
e in

n
o
v

atio
n
 p

ro
cess is d

eterm
in

ed
 b

y
 th

e sp
eed

 th
ro

u
g
h
 w

h
ich

 th
e firm

 is cap
ab

le to
 o

rien
t itself an

d
 to

 select b
etw

een
 th

e p
o
ssib

le 

su
p
p
liers an

d
 b

etw
een

 th
e p

o
ssib

le clien
ts. T

h
is sp

eed
 an

d
 th

e tim
e lag

s b
etw

een
 th

e in
n
o
v
atio

n
 o

f a firm
 w

ith
 resp

ect to
 th

e in
n
o
v
atio

n
 in

 th
e o

th
er 

co
o
p
eratin

g
 firm

s, w
h
ich

 h
av

e p
rev

io
u
sly

 in
n
o
v
ated

 o
r w

h
ich

 w
ill u

se th
e resu

lts o
f its in

n
o
v
atio

n
, d

ep
en

d
s o

n
 th

e ad
ap

tiv
e an

d
 strateg

ic b
eh

av
io

u
rs 

o
f each

 firm
 an

d
 o

n
 v

ario
u
s ty

p
es o

f co
sts an

d
 facto

rs, su
ch

 as th
e ad

ju
stm

en
t o

r sw
itch

in
g
 co

sts (C
ap

p
ellin

, 1
9
8
3
b
) fro

m
 o

n
e tech

n
o
lo

g
ical so

lu
tio

n
 

to
 a n

ew
 so

lu
tio

n
 an

d
 th

e tran
sactio

n
 co

sts (W
illiam

so
n
, 1

9
8
1
), w

h
ich

 affect th
e co

o
rd

in
atio

n
 o

f a firm
 w

ith
 th

e o
th

er firm
s. In

 p
articu

lar, th
ese co

sts 

can
 b

e related
 to

 v
ario

u
s facto

rs, su
ch

 as: th
e g

eo
g
rap

h
ical d

istan
ce an

d
 th

e co
g
n
itiv

e d
istan

ce b
etw

een
 th

e p
artn

ers, th
e tran

sactio
n
 co

sts in
 th

e 
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4
3

n
eg

o
tiatio

n
 p

ro
cess, th

e recep
tiv

ity
 o

f each
 p

artn
ers, th

e m
em

o
ry

 o
f p

rev
io

u
s ex

p
erien

ce, th
e recip

ro
cal learn

in
g
 co

sts, th
e tru

st relatio
n
sh

ip
s, th

e 

risk
 o

f o
p
p
o
rtu

n
istic b

eh
av

io
u
rs b

y
 th

e p
artn

ers an
d
 b

y
 th

e asy
m

m
etry

 o
f in

fo
rm

atio
n
, th

e d
ifferen

t p
referen

ce fo
r th

e fu
tu

re an
d
 n

o
v

elty
, th

e risk
 

av
ersio

n
 an

d
 also

 th
e ex

isten
ce o

f sp
ecialized

 serv
ices an

d
 b

rid
g
in

g
 in

stitu
tio

n
s.  

 T
h
u
s, in

 a d
y
n
am

ic en
v
iro

n
m

en
t th

e creatio
n
 o

f v
alu

e an
d
 o

f n
ew

 k
n
o

w
led

g
e d

ep
en

d
s o

n
 th

e in
teg

ratio
n
 o

f th
e k

n
o
w

led
g
e acq

u
ired

 fro
m

 m
an

y
 firm

s 

an
d
 th

e sp
eed

 o
f in

n
o
v
atio

n
 d

ep
en

d
s o

n
 th

e in
teractio

n
 b

etw
een

 a p
lu

rality
 o

f acto
rs. In

n
o
v

atio
n
 req

u
ires flex

ib
le fo

rm
s o

f co
o
p
eratio

n
 b

etw
een

 

m
an

y
 d

ifferen
t p

riv
ate an

d
 p

u
b
lic, reg

io
n
al an

d
 in

tern
atio

n
al acto

rs, su
ch

 as larg
e firm

s, S
M

E
s su

p
p
liers, k

n
o
w

led
g
e in

ten
siv

e serv
ices, h

ig
h
er 

ed
u
catio

n
 an

d
 research

 in
stitu

tio
n
s, fin

an
cial in

term
ed

iaries, p
u
b
lic ad

m
in

istratio
n
 an

d
 m

an
y
 o

th
er p

artn
ers su

ch
 as p

ro
fessio

n
al asso

ciatio
n
 an

d
 

m
ed

ia. In
n
o
v
atio

n
 req

u
ires th

e co
m

b
in

atio
n
 o

f d
ifferen

t co
m

p
eten

cies w
ith

in
 a p

ro
cess o

f co
llectiv

e learn
in

g
, as firm

s m
u
st co

o
p
erate to

 in
crease 

an
d
 d

iv
ersify

 th
eir k

n
o
w

led
g
e b

ase. 

 N
etw

o
rk

s 
are 

ch
aracterized

 
b

y
 
lo

w
er 

ad
ju

stm
en

t 
o
r 

sw
itch

in
g
 
co

sts 
(C

ap
p
ellin

, 
1
9
8
3
b
) 

in
 
th

e 
ch

o
ice 

o
f 

n
ew

 
p
o
ssib

le 
p
artn

ers 
an

d
 
o
f 

n
ew

 

tech
n
o
lo

g
ical so

lu
tio

n
s an

d
 also

 im
p
ly

 less tran
sactio

n
 co

sts (W
illiam

so
n
, 1

9
8
1
; C

ap
p
ellin

, 1
9
8
8
) w

ith
 o

th
er acto

rs in
 in

ter-firm
 relatio

n
sh

ip
s th

an
 a 

co
m

p
etitiv

e m
ark

et m
ad

e b
y
 iso

lated
 p

ro
d
u
cers an

d
 u

sers. W
h
ile co

m
p
etitio

n
 (i.e. free m

ark
et) an

d
 m

o
n
o
p
o
ly

 (i.e. h
ierarch

y
) are static m

o
d
els o

f 

reg
u
latio

n
, n

etw
o
rk

s allo
w

 th
e reg

u
latio

n
 (i.e. g

o
v

ern
an

ce) o
f th

e d
y
n
am

ic p
ro

cesses o
f iterativ

e ad
ap

tatio
n
, sp

ecializatio
n
 an

d
 selectio

n
 b

o
th

 w
ith

in
 

in
d
iv

id
u
al firm

s an
d
 at th

e ag
g
reg

ate lev
el b

etw
een

 th
e d

ifferen
t firm

s.  

  4
. T

h
e ro

le o
f in

stitu
tio

n
s in

 k
n

o
w

led
g
e n

etw
o
rk

s. 

 D
u
e to

 th
eir flex

ib
ility

, n
etw

o
rk

s rep
resen

t th
e m

o
st effectiv

e fo
rm

 o
f o

rg
an

izatio
n
 to

 p
ro

m
o
te a fast sp

eed
 o

f in
n
o
v
atio

n
. In

 fact, th
e m

ajo
r 

ad
v
an

tag
e o

f th
e n

etw
o

rk
 m

o
d
el o

f o
rg

an
izatio

n
 is to

 in
su

re to
 th

e firm
s a faster access to

 a w
id

e sco
p
e o

f co
m

p
lem

en
tary

 co
m

p
eten

cies ex
istin

g
 in

 

o
th

er firm
s an

d
 to

 rem
o
v
e th

e b
arriers, w

h
ich

 are h
in

d
erin

g
 to

 o
p
erate in

to
 n

ew
 p

ro
d
u
cts, p

ro
cesses an

d
 m

ark
ets an

d
 co

u
ld

 lead
 to

 a lo
ck

-in
 

situ
atio

n
. T

h
ro

u
g
h
 n

etw
o

rk
 in

teg
ratio

n
, firm

s are cap
ab

le to
 d

ecrease th
e reso

u
rces an

d
 tim

e fo
r ad

o
p
tin

g
 an

 in
n
o
v
atio

n
, w

ith
 resp

ect to
 th

e situ
atio

n
 

w
h
ere th

e
y
 w

o
u
ld

 b
e req

u
ired

 to
 in

tern
ally

 d
ev

elo
p
 th

ese cap
ab

ilities. W
eak

 ties o
r in

d
irect lin

k
s can

 easily
 b

e tran
sfo

rm
ed

 in
to

 stro
n
g
 ties o

r d
irect 

lin
k
s (G

ran
o
v
etter, 1

9
7
3

), w
h
en

 th
e n

eed
 to

 resp
o
n
d
 to

 ex
tern

al o
p
p
o
rtu

n
ities an

d
 th

reats m
ak

e th
at n

ecessary
. W

ith
in

 n
etw

o
rk

s, firm
s can

 easily
 

ch
an

g
e th

e lev
el o

f co
o
p

eratio
n
 w

ith
 p

rev
io

u
s p

artn
ers, as im

p
licit o

r in
fo

rm
al co

n
tracts can

 m
o

re easily
 b

e ad
ap

ted
 th

an
 ex

p
licit o

r fo
rm

al co
n
tracts. 

T
h
is h

ig
h
 flex

ib
ility

 is a k
ey

 co
m

p
etitiv

e facto
r in

 a d
y
n

am
ic m

ark
et, w

h
ere in

n
o
v
atio

n
 h

as to
 b

e ad
o
p
ted

 faster th
an

 co
m

p
etito

rs. 

 In
 th

is resp
ect, in

stitu
tio

n
s p

lay
 a k

e
y
 ro

le in
 th

e p
ro

cess o
f k

n
o
w

led
g
e creatio

n
. In

 g
en

eral, ru
les, p

ro
ced

u
res, o

rg
an

izatio
n
al fo

rm
s, n

o
rm

s, ro
u
tin

es 

co
n
stitu

te th
e fo

u
n
d
atio

n
 o

f o
rg

an
izatio

n
al b

eh
av

io
u
r. R

u
les an

d
 o

rg
an

ic in
stitu

tio
n
s stan

d
ard

ize th
e w

o
rld

 an
d
 in

 so
 d

o
in

g
 th

ey
 sim

p
lify

 th
e am

b
it in

 

w
h
ich

 h
u
m

an
s u

se th
eir lim

ited
 co

g
n
itiv

e cap
ab

ilities. In
 fact, ro

u
tin

es facilitate th
e co

n
n
ectio

n
s an

d
 create free tim

e to
 b

e d
ev

o
ted

 to
 th

e ex
p
licit 

th
in

k
in

g
 o

n
 in

n
o
v
atio

n
 (H

a
y
ek

,1
9
5
2
).  
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4
4

A
cco

rd
in

g
 to

 L
o
asb

y
 (2

0
0
3
), th

e m
ain

ten
an

ce o
f stab

le b
aselin

es w
ith

in
 p

articu
lar d

o
m

ain
s is a p

rim
e fu

n
ctio

n
 o

f fo
rm

al o
rg

an
isatio

n
s, an

d
 th

e 

ap
p
ro

p
riaten

ess o
f th

e b
aselin

e is a m
ajo

r d
eterm

in
an

t o
f o

rg
an

isatio
n
al su

ccess o
r failu

re. T
h
e stab

ility
 o

f th
e n

etw
o
rk

s is in
su

red
 b

y
 th

e ex
isten

ce 

o
f ad

eq
u

ate h
ard

 an
d
 so

ft in
frastru

ctu
res rep

resen
tin

g
 a p

u
b
lic g

o
o
d

 an
d
 b

ein
g
 n

o
t o

n
ly

 created
 b

y
 th

e in
d
iv

id
u
al acto

rs th
em

selv
es b

u
t also

 b
y
 th

e 

p
u
b
lic au

th
o
rities.  

 M
o
reo

v
er co

g
n
itiv

e p
ro

cesses in
d
icate an

 ev
o
lu

tio
n
ary

 seq
u
en

ce m
ad

e b
y
 v

ariety
 g

en
eratio

n
, selectio

n
, an

d
 th

e p
reserv

atio
n

 o
f selected

 v
arian

ts in
 

th
e fo

rm
 o

f m
o
d
ified

 o
r n

o
v
el ro

u
tin

es an
d
 in

stitu
tio

n
s (L

o
asb

y
, 2

0
0
3

). T
h
e ro

le o
f in

stitu
tio

n
s is th

at to
 create n

ew
 ro

u
tin

es o
r b

aselin
e, w

h
ich

 

in
su

re th
e ad

ap
tab

ility
 o

f co
n
n
ectio

n
s b

etw
een

 acto
rs (H

a
y
ek

, 1
9
5
2
). T

h
e ex

isten
ce o

f a w
ell-d

ev
elo

p
ed

 in
stitu

tio
n
al sy

stem
, m

ad
e b

y
 v

ario
u
s 

stru
ctu

res an
d
 in

frastru
ctu

res facilitates th
e relatio

n
sh

ip
s an

d
 d

ecrease th
e tran

sactio
n
 co

sts. C
o
g
n
itiv

e th
eo

ries u
n
d
erlin

e th
at th

e creatio
n
 o

f n
ew

 

co
n
n
ectio

n
s 

o
r 

th
e 

rein
fo

rcem
en

t 
o
f 

ex
istin

g
 
co

n
n
ectio

n
s 

im
p
lies 

th
e 

co
m

p
atib

ility
 
w

ith
 
o
th

er 
acto

rs, 
th

e 
su

ccess 
in

 
th

e 
ad

ap
tatio

n
 
an

d
 
th

e 

d
ev

elo
p
m

en
t o

f ap
p

ro
p
riate ro

u
tin

es an
d
 in

stitu
tio

n
s. T

h
erefo

re, a cen
tral co

n
cern

 o
f p

o
lic

y
 sh

o
u

ld
 b

e th
e creatio

n
 o

f in
stitu

tio
n
s, w

h
ich

 m
ay

 

en
h
an

ce th
e co

n
n

ectiv
ity

 o
f k

n
o
w

led
g
e.  

 In
 p

articu
lar, a rath

er d
iv

ersified
 ty

p
o
lo

g
y
 o

f in
stitu

tio
n
s p

lay
 a lead

in
g
 ro

le in
 d

efin
in

g
 a lo

n
g
 term

 strateg
y
 o

f in
n
o
v
atio

n
 o

f m
ed

iu
m

 tech
n
o
lo

g
y
 

secto
rs w

ith
in

 th
e d

ifferen
t reg

io
n
s (C

ap
p

ellin
 an

d
 W

in
k
 2

0
0
9
). T

h
ese in

stitu
tio

n
s rep

resen
t th

e “so
cial cap

ital” o
f th

ese reg
io

n
s an

d
 p

lay
 th

e ro
le o

f 

im
m

aterial in
frastru

ctu
res, w

h
ich

 o
rg

an
ize th

e k
n
o
w

led
g
e flo

w
s b

etw
een

 v
ario

u
s firm

s. M
o
reo

v
er, in

stitu
tio

n
al so

lu
tio

n
s to

 o
v
erco

m
e lack

 o
f 

reso
u
rces b

y
 S

M
E

s are reg
io

n
ally

 sp
ecific an

d
 in

flu
en

ced
 b

y
 lo

n
g
-term

 h
isto

rical an
d
 cu

ltu
ral h

eritag
e w

ith
in

 th
e reg

io
n
. 

 R
eg

io
n
al k

n
o
w

ld
eg

e an
d

 in
n
o
v
atio

n
 n

etw
o
rk

s lead
 th

e v
ario

u
s acto

rs to
 in

v
est in

 th
e creatio

n
 o

r stren
g
th

en
in

g
 o

f so
ft an

d
 h

ard
 in

frastru
ctu

res an
d
 

ro
u
tin

es lin
k
in

g
 th

em
. T

h
at m

ak
es th

e relatio
n
sh

ip
s b

etw
een

 firm
s m

o
re in

ten
se o

r in
creases th

e sp
eed

 o
f th

e 
flo

w
s 

b
etw

een
 th

e 
firm

s. T
h
e 

cap
ab

ility
 o

f th
e in

d
iv

id
u
al firm

 to
 o

rien
t itself b

etw
een

 th
e v

ario
u
s su

p
p
liers an

d
 th

e p
o
ssib

le u
sers o

f its o
w

n
 p

ro
d
u

cts d
ep

en
d
s o

n
 th

e ex
isten

ce o
f 

in
stitu

tio
n
s an

d
 o

rg
an

izatio
n
s, w

h
ich

 stim
u
late th

e recip
ro

cal tru
st an

d
 lim

it th
e risk

 o
f u

n
fair b

eh
av

io
u
rs, an

d
 o

f sp
ecialized

 p
ro

fessio
n
al serv

ices 

(K
IB

S
), w

h
ich

 p
erfo

rm
 th

e fu
n
ctio

n
 o

f b
rid

g
in

g
 in

stitu
tio

n
s o

r o
f im

m
aterial in

frastru
ctu

res b
etw

een
 th

e v
ario

u
s firm

s. In
 fact, th

e sp
eed

 o
f d

ecisio
n
 

an
d
 co

o
rd

in
atio

n
 in

 a n
etw

o
rk

 d
ep

en
d
s to

 a larg
e ex

ten
t o

n
 th

e acto
r w

h
o
 p

erfo
rm

s th
e fu

n
ctio

n
 o

f lead
er an

d
 is cap

ab
le to

 o
rien

t th
e o

th
er acto

rs.  
 F

ro
m

 an
 in

stitu
tio

n
al p

ersp
ectiv

e, n
etw

o
rk

s are m
o
d
els o

f g
o
v

ern
an

ce o
f th

e relatio
n
sh

ip
s b

etw
een

 v
ario

u
s acto

rs, ch
aracterized

 b
y
 feed

b
ack

s in
 th

e 

flo
w

s 
o
f 

in
fo

rm
atio

n
 
an

d
 
b

y
 
in

crem
en

tal 
an

d
 
cu

m
u
lativ

e 
p
ro

cesses 
o
f 

in
teractiv

e 
learn

in
g
 
an

d
 
ev

o
lu

tio
n
. 

N
etw

o
rk

s 
are 

a 
fo

rm
 
o
f 

learn
in

g
 

o
rg

an
izatio

n
, w

h
ich

 in
su

res a g
reater o

v
erall d

y
n
am

ic efficien
c
y
.  
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4
5

5
. A

 co
m

p
a
riso

n
 b

etw
ee

n
 th

e co
g
n

itiv
e m

o
d

el a
n

d
 th

e lin
ea

r m
o
d

el o
f in

n
o
v
a
tio

n
 

 A
cco

rd
in

g
 to

 a m
eth

o
d
o
lo

g
ical p

ersp
ectiv

e, th
e co

g
n
itiv

e m
o
d
el o

f in
n
o

v
atio

n
 illu

strated
 ab

o
v
e is d

ifferen
t fro

m
 th

e lin
ear m

o
d
el o

f in
n
o
v
atio

n
, 

w
h
ich

 su
p
p
o
ses a lo

g
ical an

d
 tem

p
o
ral seq

u
en

ce b
etw

een
 b

asic research
, ap

p
lied

 research
, d

ev
elo

p
m

en
t, p

ro
d
u
ctio

n
, m

ark
etin

g
 an

d
 d

iffu
sio

n
. In

 

p
articu

lar, th
is trad

itio
n
al m

o
d
el lead

s to
 o

v
erlo

o
k
 v

ario
u
s im

p
o
rtan

t ty
p
es o

f k
n
o
w

led
g
e d

ifferen
t fro

m
 th

e an
aly

tical o
r co

d
ified

 k
n
o
w

led
g
e 

(A
sh

eim
, B

o
sch

m
a an

d
 C

o
o
k
e, 2

0
0
7
), su

ch
 as sy

n
th

etic o
r en

g
in

eerin
g
 b

ased
 k

n
o
w

led
g
e an

d
 sy

m
b
o
lic o

r creativ
ity

 b
ased

 k
n
o
w

led
g
e an

d
 also

 

m
an

ag
erial an

d
 in

stitu
tio

n
al k

n
o
w

led
g
e o

r cap
ab

ilities. F
u
rth

er lim
its o

f th
e lin

ear m
o
d
el are th

at it co
n
sid

ers o
n
ly

 th
e in

tern
al p

ro
cess o

f in
n
o
v
atio

n
 

w
ith

in
 th

e in
d
iv

id
u
al firm

 o
r th

e in
-h

o
u
se R

&
D

 activ
ity

 rath
er th

an
 th

e case o
f in

teractin
g
 firm

s an
d
 th

at it fo
cu

ses o
n
 th

e p
ro

cess o
f th

e tran
sfer o

f 

k
n
o
w

led
g
e fro

m
 research

 to
 in

n
o
v
atio

n
 rath

er th
an

 ex
p
lain

in
g
 th

e p
ro

cess o
f th

e g
en

eratio
n
 o

f k
n
o
w

led
g
e. In

 fact, w
h
ile a lin

ear ap
p
ro

ach
 aim

s to
 

p
ro

m
o
te tran

sfers o
f in

fo
rm

atio
n
 an

d
 m

o
d

ern
 tech

n
o
lo

g
y
 o

r to
 p

ro
v
id

e cu
sto

m
ized

 ex
p
ertise to

 th
e in

d
iv

id
u
al firm

s, a sy
stem

ic ap
p
ro

ach
 (L

u
n
d
v
all, 

1
9
9
2
; A

n
to

n
elli, 2

0
0
5
) fo

cu
ses o

n
 p

ro
m

o
tin

g
 k

n
o
w

led
g
e n

etw
o
rk

s an
d

 co
o
p
eratio

n
 b

etw
een

 th
e v

ario
u
s lo

cal an
d
 ex

tern
al firm

s an
d

 acto
rs in

 th
e 

reg
io

n
al in

n
o
v
atio

n
 sy

stem
s an

d
 o

n
 th

e d
ev

elo
p

m
en

t o
f th

eir in
tern

al cap
ab

ilities. T
h
is co

g
n
itiv

e m
o
d
el is also

 d
ifferen

t fro
m

 th
e “ch

ain
 lin

k
ed

 

m
o
d
el” (K

lin
e an

d
 R

o
sen

b
erg

, 1
9
8
6
), w

h
ich

 en
v
isag

es a tig
h
t relatio

n
 o

r feed
b
ack

 w
ith

in
 an

 in
d
iv

id
u
al firm

 b
etw

een
 p

ro
d
u
ctio

n
 activ

ities an
d
 th

o
se 

o
f co

m
m

ercializatio
n
 an

d
 research

. O
n

 th
e co

n
trary

, th
e co

g
n
itiv

e m
o
d
el h

ig
h
lig

h
ts th

e in
teractio

n
 b

etw
een

 d
ifferen

t firm
s an

d
 acto

rs, an
d
 it h

as a 

sy
stem

ic n
atu

re. 

 T
h
e six

 d
riv

in
g
 facto

rs o
f th

e T
errito

rial K
n
o
w

led
g
e M

an
ag

em
en

t are co
m

p
atib

le b
u
t clearly

 d
ifferen

t fro
m

 th
e fo

u
r facto

rs o
f th

e P
o

rter’s 

d
ia

m
o
n

d
 o

f co
m

p
etitiv

en
ess a

n
d

 p
ro

d
u

ctiv
ity

 in
 a

 clu
ster (P

o
rter, 1

9
9
8

; M
artin

 an
d
 S

u
n
ley

, 2
0
0

3
): firm

 stra
teg

y
 a

n
d

 riv
a
lry

 (th
e n

a
tu

re a
n

d
 

in
ten

sity
 o

f lo
ca

l co
m

p
etitio

n
); fa

cto
r in

p
u

t c
o
n

d
itio

n
s (th

e co
st a

n
d

 q
u

a
lity

 o
f in

p
u

ts); d
em

a
n

d
 co

n
d

itio
n

s (th
e so

p
h

istica
tio

n
 o

f lo
ca

l 

cu
sto

m
ers); a

n
d

 r
ela

ted
 a

n
d

 su
p

p
o
rtin

g
 in

d
u

stries (th
e lo

ca
l ex

ten
t a

n
d

 so
p

h
istica

tio
n

 o
f su

p
p

liers a
n

d
 rela

ted
 in

d
u

stries). In
 fact, th

ese fo
u
r 

facto
rs are related

 to
 th

e co
n
cep

ts o
f id

en
tity

, ex
tern

al stim
u
lu

s, an
d
 accessib

ility
 in

d
icated

 b
y
 th

e territo
rial k

n
o
w

led
g
e m

o
d
el. B

u
t, th

e
y
 seem

 to
 

in
d
icate th

e effects o
f th

e lo
ca

l b
u

sin
ess en

v
iro

n
m

en
t o

n
 th

e g
eo

g
ra

p
h

ica
l lo

ca
tio

n
 o

f firm
s in

 a
 clu

ster, rath
er th

an
 to

 co
n
sid

er ex
p
licitly

 th
e 

in
tern

a
l fa

cto
rs a

ffectin
g
 th

e 
b

eh
a
v
io

u
rs 

o
f 

firm
s a

n
d

 o
th

er 
reg

io
n

a
l 

a
n

d
 ex

tern
a
l a

cto
rs in

 th
e p

ro
cesses o

f k
n

o
w

led
g
e crea

tio
n

 a
n

d
 

in
n

o
v
a
tio

n
, su

ch
 as th

e co
n
cep

ts o
f recep

tiv
ity

, c
rea

tiv
ity

 a
n

d
 g

o
v
ern

a
n

ce. 

 F
in

ally
, th

e co
g
n
itiv

e m
o

d
el seem

s ap
p
ro

p
riate to

 ex
p
lain

 in
n
o
v
atio

n
 in

 S
M

E
s o

f m
ed

iu
m

 tech
n
o
lo

g
y
 secto

rs an
d

 in
 serv

ice activ
ities, b

u
t it m

a
y
 b

e 

u
sefu

l also
 in

 h
ig

h
lig

h
tin

g
 so

m
e ch

a
ra

cteristics o
f R

&
D

 a
ctiv

ities. C
o
g
n
itiv

e th
eo

ries, w
h
ich

 fo
cu

s o
n
 th

e p
ro

cess o
f g

en
eratio

n
 o

f k
n
o
w

led
g
e, 

ex
p
lain

 th
at k

n
o
w

led
g
e a

n
d

 in
n

o
v
a
tio

n
 a

re th
e resu

lt o
f a

n
 in

tera
ctin

g
 lea

rn
in

g
 p

ro
cess o

ccu
rrin

g
 in

 a
 n

etw
o
rk

 m
a
d

e b
y
 v

a
rio

u
s a

cto
rs a

n
d

 

a
llo

w
 to

 id
en

tify
 d

ifferen
t p

h
a
ses o

r fa
cto

rs o
f th

is p
ro

cess. In
 p

articu
lar, a sy

stem
ic o

r co
g
n
itiv

e m
o
d
el u

n
d
erlin

es th
e im

p
o
rtan

ce fo
r in

n
o
v
atio

n
 

o
f th

ree g
en

era
l co

n
c
ep

ts: co
n

n
ectiv

ity
, c

rea
tiv

ity
 a

n
d

 sp
eed

 o
f ch

a
n

g
e (C

ap
p
ellin

, 2
0
0
3
a, 2

0
0
9

; C
ap

p
ellin

 an
d
 W

in
k
, 2

0
0
9
), w

h
ich

 a
p

p
ly

 a
lso

 

to
 th

e h
ig

h
 tech

n
o
lo

g
y
 secto

rs. T
h
u
s, th

is m
o
d
el o

f in
n
o
v
atio

n
 h

ig
h
lig

h
ts th

e tig
h

t tech
n

o
lo

g
ica

l in
terd

ep
en

d
en

ce ex
istin

g
 b

etw
een

 th
e m

ed
iu

m
 

tech
n

o
lo

g
y
 in

d
u

stria
l secto

rs a
n

d
 th

e h
ig

h
 tech

n
o
lo

g
y
 in

d
u

stria
l secto

rs.  

 



R
iccard

o
 C

ap
p

ellin
, C

o
rso

 d
i E

co
n
o

m
ia R

e
g
io

n
a
le, U

n
iv

ersità d
i R

o
m

a "T
o

r V
erg

ata"
 

 
4
6

M
o
reo

v
er, ev

en
 in

 th
e h

ig
h
 tech

n
o
lo

g
y
 secto

rs, th
e p

ro
cess o

f k
n

o
w

led
g
e crea

tio
n

 h
a
s recen

tly
 ch

a
n

g
ed

. In
 fact, acco

rd
in

g
 to

 a co
g
n
itiv

e 

p
ersp

ectiv
e, R

&
D

 a
c
tiv

ity
 sh

o
u

ld
 n

o
t b

e co
n

sid
ered

 a
s a

 b
la

ck
 b

o
x
 tran

sfo
rm

in
g
 in

p
u
ts in

to
 o

u
tp

u
ts o

r R
&

D
 fu

n
d
s in

to
 p

aten
ts an

d
 p

u
b
licatio

n
s.  

O
n
 
th

e 
co

n
trary

, 
ta

cit 
k

n
o
w

led
g
e 

o
f 

th
e 

in
d

iv
id

u
a
l 

resea
rch

ers, 
in

tera
ctiv

e 
lea

rn
in

g
 
w

ith
in

 
resea

rch
 
tea

m
s, 

n
etw

o
rk

s 
o
f 

ex
ten

siv
e 

a
n

d
 

sy
stem

a
tic 

in
te

rn
a
tio

n
a
l 

co
o
p

era
tiv

e 
rela

tio
n

sh
ip

s 
an

d
 

co
n
cep

ts 
su

ch
 

as: 
tru

st, 
id

en
tity

, 
lea

d
ersh

ip
 

a
n

d
 

so
cia

l 
ca

p
ita

l 
seem

 
to

 
b
e 

k
ey

 

ch
aracteristics also

 o
f scien

tific co
m

m
u

n
ities a

n
d

 k
n

o
w

led
g
e o

rg
a
n

iza
tio

n
s, su

ch
 as scien

tific asso
ciatio

n
s an

d
 jo

u
rn

als, an
d
 o

f R
&

D
 activ

ities 

w
ith

in
 u

n
iv

ersities an
d
 firm

s. 

 In
 co

n
clu

sio
n
, a rad

ical sh
ift o

f p
ersp

ectiv
e is n

eed
ed

 fro
m

 a trad
itio

n
al p

arad
ig

m
 b

ased
 o

n
 th

e co
n

cep
ts o

f tech
n
o
lo

g
ies, R

&
D

 ex
p
en

d
itu

re, ratio
n
al 

p
ro

cess o
f o

p
tim

izatio
n
 o

f th
e in

d
iv

id
u
al firm

s, m
ark

et co
m

p
etitio

n
s b

etw
een

 firm
s an

d
 resistan

ce o
r recep

tiv
ity

 o
f lab

o
u
r to

 th
e n

ew
 tech

n
o
lo

g
ies. 

O
n
 th

e co
n
trary

, in
n
o
v

atio
n
 p

ro
cesses can

 b
e in

terp
reted

 acco
rd

in
g
 to

 a n
ew

 p
arad

ig
m

 fo
cu

sed
 o

n
 th

e p
ro

cesses o
f k

n
o
w

led
g
e creatio

n
, in

teractiv
e 

learn
in

g
, 

iterativ
e 

ad
ap

tatio
n
 

an
d
 

selectio
n
 

w
ith

in
 

in
n
o
v
atio

n
 

n
etw

o
rk

s, 
an

d
 

fo
cu

sed
 

o
n
 

th
e 

d
ev

elo
p
m

en
t 

o
f 

th
e 

in
tern

al 
creativ

ity
 

an
d
 

en
trep

ren
eu

rial cap
ab

ilities o
f firm

s an
d
 acto

rs.  
  6
. T

h
e sp

a
tia

l d
im

en
sio

n
 o

f th
e lea

rn
in

g
 p

ro
cess a

n
d

 territo
ria

l k
n

o
w

led
g
e m

a
n

a
g
em

en
t 

 C
lea

rly
 sp

a
ce a

n
d

 territo
ry

 m
a
tter

 in
 th

e p
ro

cesses o
f co

g
n

itio
n

 a
n

d
 g

en
era

tio
n

 o
f k

n
o
w

led
g
e. C

o
g
n
itiv

e p
ro

cesses h
av

e a lo
calized

 d
im

en
sio

n
 

an
d
 th

e in
n
o
v

atio
n
 p

ro
cess h

av
e a “territo

rially
 em

b
ed

d
ed

” ch
aracter an

d
 th

at fav
o
u
rs th

e sp
atial ag

g
lo

m
eratio

n
 o

f in
n
o

v
ativ

e activ
ities. In

 th
is 

p
ersp

ectiv
e it m

ay
 b

e u
sefu

l a d
istin

ctio
n
 w

h
ich

 is related
 to

 th
e th

ree w
ell k

n
o
w

n
 co

n
cep

ts o
f “

p
o
la

rised
 reg

io
n

”
, “

h
o
m

o
g

en
o
u

s reg
io

n
”
 a

n
d

 

“
p

la
n

n
in

g
 reg

io
n

”
, w

h
ich

 resp
ectiv

ely
 fo

cu
s o

n
 th

e co
n
cep

ts o
f tig

h
t flo

w
s, o

f p
lace id

en
tity

 an
d
 o

f co
m

m
o
n
 in

stitu
tio

n
s. F

irst, if in
tera

ctiv
e
 

lea
rn

in
g
 is th

e k
ey

 p
ro

cess in
 k

n
o
w

led
g
e creatio

n
, th

en
 it is clear th

at th
e lin

k
s a

n
d

 th
e freq

u
en

cy
 o

f th
e co

n
ta

cts b
etw

een
 th

e n
o
d

es o
f th

e 

n
etw

o
rk

 a
re co

n
stra

in
ed

 b
y
 th

e sp
a
tia

l a
n

d
/o

r co
g
n

itiv
e d

ista
n

ce. 

 S
eco

n
d
, k

n
o
w

led
g
e is th

e resu
lt n

o
t o

n
ly

 o
f th

e co
m

b
in

atio
n
 o

f a n
ew

 stim
u
lu

s w
ith

 th
e in

d
iv

id
u
al p

rev
io

u
s ex

p
erien

ce, w
h
ich

 ch
aracterized

 th
e 

p
erso

n
al id

en
tity

, b
u
t also

 o
f th

e co
m

b
in

a
tio

n
 o

f d
ifferen

t co
m

p
eten

cies b
etw

een
 th

e v
a

rio
u

s a
cto

rs, w
h

o
 a

re in
tera

ctin
g
 in

 a
 lea

rn
in

g
 p

ro
c
ess 

o
ccu

rrin
g
 w

ith
in

 a
 g

iv
en

 g
eo

g
ra

p
h

ica
l a

n
d

 secto
ra

l clu
ster o

r n
etw

o
rk

, w
h

ich
 h

a
s a

 co
llectiv

e id
en

tity
. T

h
u
s, in

 a sp
atial p

ersp
ectiv

e, th
e sam

e 

stim
u
lu

s m
ay

 d
eterm

in
e a d

ifferen
t p

a
ttern

 o
f resp

o
n

se in
 ea

ch
 reg

io
n

a
l in

n
o
v
a
tio

n
 sy

stem
 a

cco
rd

in
g
 to

 th
e d

ifferen
t ch

a
ra

cteristics o
f th

e 

n
etw

o
rk

 o
f th

e lo
ca

l a
c
to

rs. R
eg

io
n
s are ch

aracterized
 b

y
 d

ifferen
t p

la
ce id

en
tities a

n
d

 b
y
 a

 d
ifferen

t h
o
m

o
g
en

eity
 o

r in
tern

a
l d

iv
ersity

 a
n

d
 

co
m

p
le

m
en

ta
rity

 b
etw

een
 th

e lo
ca

l a
cto

rs, lead
in

g
 to

 tru
st, co

m
m

o
n

 id
en

tity
 a

n
d

 sen
se o

f p
la

ce b
elo

n
g
in

g
, a

n
d

 th
a
t m

a
y
 fa

cilita
te o

r h
in

d
er 

in
n

o
v
a
tio

n
.  

 F
in

ally
, th

e su
ccess in

 so
lv

in
g
 p

rev
io

u
s p

ro
b
lem

s is lead
in

g
 to

 stren
g
th

en
 p

articu
lar lin

k
s b

etw
een

 so
m

e lo
cal sp

ecific acto
rs an

d
 to

 crea
te so

ft 

in
fra

stru
ctu

res, su
ch

 a
s ro

u
tin

es, n
o
rm

s, o
rg

a
n

iza
tio

n
s, in

term
ed

ia
te in

stitu
tio

n
s a

n
d

 p
u

b
lic in

stitu
tio

n
s, w

h
ich

 w
ill fa

cilita
te th

e fu
tu

re 

in
tera

ctio
n

s 
b
etw

een
 
th

ese 
sam

e 
acto

rs 
in

 
th

e 
reg

io
n
 
co

n
sid

ered
. 

T
h
erefo

re, 
th

e 
p

o
licy

 
n

etw
o
rk

s 
o
f 

reg
io

n
a
l 

a
cto

rs 
a
n

d
 
th

e 
in

stitu
tio

n
a
l 

th
ick

n
ess o

f a
 reg

io
n

 m
a
y
 en

h
a
n

ce th
e sp

eed
 o

f in
n

o
v
a
tio

n
. 
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7

 M
o
reo

v
er, d

ifferen
t ty

p
es o

f n
etw

o
rk

s ex
ist. T

errito
ria

l n
etw

o
rk

s m
a
y

 b
e cla

ssified
 in

to
 th

ree ty
p

es o
f n

etw
o
rk

s: “
eco

lo
g
ica

l n
etw

o
rk

s”
, 

“
id

en
tity

 n
etw

o
rk

s”
 a

n
d

 “
stra

teg
ic n

etw
o
rk

s”
, h

a
v
in

g
 d

ifferen
t ch

a
ra

cteristics (C
ap

p
ellin

, 2
0

0
3
b
, 2

0
0
7
). ‘E

co
lo

g
y
 n

etw
o
rk

s’, su
ch

 as “T
h
ird

 

Italy
” in

d
u
strial d

istricts in
 th

e late 6
0

’ties an
d

 early
 7

0
’ties, are ch

aracterised
 b

y
 stro

n
g
 u

n
in

ten
d

ed
 in

tera
ctio

n
s b

etw
een

 v
a
rio

u
s a

cto
rs a

n
d

 

fa
cilita

te 
v
a
rio

u
s 

fo
rm

s 
o
f 

tra
d

ed
 
a
n

d
 
u

n
-tra

d
ed

 
tech

n
o
lo

g
ica

l 
in

terd
ep

en
d

en
cies 

o
r 

tech
n

o
lo

g
y
 
sp

ill-o
v
er, 

as 
it 

o
ccu

rs 
in

 
g
eo

g
rap

h
ical 

ag
g
lo

m
eratio

n
s. ‘Id

en
tity

 n
etw

o
rk

s’, su
ch

 as “T
h
ird

 Italy
” in

d
u
strial d

istricts in
 th

e late 9
0
’ties, are b

ased
 o

n
 th

e sen
se o

f id
en

tity
 a

n
d

 co
m

m
o
n

 

b
elo

n
g
in

g
 a

n
d

 o
n

 th
e e

x
isten

ce o
f tru

st rela
tio

n
sh

ip
s a

n
d

 sp
ecia

lised
 in

term
ed

ia
te in

stitu
tio

n
s (“

so
cia

l ca
p

ita
l”

). ‘S
trateg

y
 n

etw
o

rk
s’, su

ch
 as 

m
etro

p
o
litan

 areas an
d
 so

m
e in

d
u
strial clu

sters in
 v

ario
u
s E

u
ro

p
ean
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u
n
tries d
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n
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d
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n
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o
p
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ts b
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s an
d
 o

th
er o

rg
an

isatio
n
s. T
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 d
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o
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0
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p
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l p
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a
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o
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p
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M
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 “eco
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g
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n
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rk
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rm

 o
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m
m

u
n
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 b
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se p

ro
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, su
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etw
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d
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 m
a
y
 fin
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o
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etw
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 b
y
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p
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o
v
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n
o
w

led
g
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n
s b

etw
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ro
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o
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n
o
w
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an
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o
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v
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p
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b
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r p
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a
tio
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 d
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 m
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m
 tech

 secto
rs seem

 to
 b
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a
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n
a
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d
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r p
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o
v
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n
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 o
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s o
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 p

ro
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n
o
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n
 in

 

trad
itio

n
al p
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d
u
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n
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) th
e n

eed
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r fo
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a
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m

en
ts o

f g
o
v
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n

ce o
f k

n
o
w
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o
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 b

etw
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 p

o
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d
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d
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 m
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u
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n
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re o
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n
o
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g
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n
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 o
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 b
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ro
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b
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b
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b
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m
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g
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e d
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 p
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e p
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u
n
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 cen
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e b
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 o
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 b
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 b
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 p
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 b
y
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 b
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 p
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e b
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 b
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f re
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 d
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b
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 b
ased

 k
n
o

w
led
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n
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etic o
r en

g
in
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 b
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o
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g
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e fo
rm

 o
f 

k
n
o
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g
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 b
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o
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g
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g
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e territo

rial k
n
o
w

led
g
e m

an
ag
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g
n
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e p
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n
o
v
a
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a
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 p

u
b
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u
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e p

riv
a
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v
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en
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u
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 sh

o
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 b
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u
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, p
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o
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f b
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n
g
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m
e co

m
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u
n
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n
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tio
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m
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n
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 d
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n
d
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m

p
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en
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o
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n
a
l a

n
d
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a
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 o
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ew
 firm

s a
n
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d
u
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d
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u
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tia

l a
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d
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m
u
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e p
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l a
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f d
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n
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o
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u
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u
latio
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n
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s b
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u
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o
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an
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n
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h
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f p
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y
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en
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n
o
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g
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n
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s b
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o
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y
ers o
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n
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tern
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n
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n
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d
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p
ellin

, 1
9
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0
0
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a
n

d
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 d
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o
d

el o
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u
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n
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m

u
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el g

o
v
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a
n

ce”
, b

a
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n
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a
n
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n
a
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ctu
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ctio
n
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n

d
 p

a
rtn
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