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 d
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 C
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 b
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 m
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 b
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d
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b
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 b
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 b
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 o
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 T
h

e facto
rs o

f co
m

p
etitiv

en
ess o

f a clu
ster h

av
e ch

an
g

ed
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 D
efin

in
g

 a reg
io

n
 as a ‘learn

in
g

 reg
io

n
’ m

ean
s th

at th
e acto

rs o
f th

e sy
ste

m
 are co

m
m

itted
 to

 an
 in

teractiv
e 

learn
in

g
 p

ro
cess allo

w
in

g
 th

e d
ev

elo
p

m
en

t o
f k

n
o

w
led

g
e, k

n
o

w
-h

o
w

 an
d

 o
th

er cap
ab
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u

ired
 fo

r creatin
g
 

in
n

o
v

atio
n

 an
d

 m
ain

tain
in

g
 reg

io
n

al co
m

p
etitiv

en
ess (M

aillat an
d

 K
eb

ir, 1
9

9
9

).  

 T
h

e o
b

jectiv
e o
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in

g
 reg

io
n
’ is th

e in
teg
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n

 o
f tacit o

r trad
itio

n
al p

ro
d
u

ctio
n

 k
n

o
w

led
g

e, w
h

ich
 is 

b
o

u
n
d

ed
 w

ith
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e lo

cal co
n
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t, w
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 th
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d
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n
o
w

led
g

e av
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e w

o
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 o
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u
late 
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io
n

al en
d

o
g
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o
u

s p
o

ten
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in

g
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io
n

’ m
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t th
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al o
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e o
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 o
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 b
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o
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 b
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n
n
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u
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s th
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eed
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n

n
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b
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g
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n
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 m
u
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a
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n
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n
o

w
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g
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r
e. 

 M
o
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v

er, th
e in
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g
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m

p
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 an

d
 d
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tiatio

n
 o

f n
eed

s b
y
 th

e u
sers req

u
ire th

at firm
s im

p
ro

v
e th

e
ir 

co
g

n
itiv

e p
ro

x
im

ity
 w

ith
 th

e u
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h

e m
o
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n

o
v
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 is th
e m

o
re im

p
o

rtan
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g
e th

e co
g

n
itiv

e p
ersp

ectiv
e o

f th
e cu
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m
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o
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n

s so
 th
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o
v
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o

n
seq

u
en

tly
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n
o
w
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g
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 p

o
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d
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d
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n
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h
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e d
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e p
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o
d
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n
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w
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g
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e b
u
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ices (K
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S
) (M

u
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an
d
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en

k
er, 2

0
0
1
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h

u
s, sy

m
b

o
lic o

r crea
tiv

ity
-b

a
sed

 k
n

o
w
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g

e h
a

s to
 b

e co
m

b
in

ed
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n
o
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g
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l 
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r
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n
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n

o
w
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g
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 a
n

 in
d

u
stria

l to
 a

 k
n

o
w

led
g

e eco
n

o
m

y
  

in
 m

ed
iu

m
 tec

h
n

o
lo

g
y

 clu
sters 

 

 
K

n
o

w
led

g
e eco

n
o
m

y
: 

co
m

p
e
titiv

en
ess th

ro
u

g
h

 in
n

o
v

a
tio

n
, 

h
ig

h
 crea

tiv
ity

 

 

G
o

v
ern

a
n

ce: 

id
en

tity
 

N
etw

o
rk

s 

 

In
teractiv

e learn
in

g
 an

d
 

in
crem

en
tal in

n
o

v
atio

n
 

 

S
y
ste

m
ic in

n
o

v
atio

n
 an

d
  

territo
rial k

n
o

w
led

g
e 

m
an

ag
em

en
t  

G
o

v
ern

a
n

ce: 
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teg

ic
 

n
etw

o
rk
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P

ro
cess in

n
o

v
atio

n
, 

tech
n

o
lo

g
y
 su

p
p

liers, 

co
m

p
etito

rs im
itatio

n
  

an
d

 lo
ck

-in
 effect 

V
ertical in

teg
ratio

n
, larg

e 

firm
s  an

d
 tech

n
o

lo
g

y
 

tran
sfers to

 su
b

co
n
tracto

rs  

 
In

d
u

stria
l eco

n
o

m
y

: 

co
st co

m
p

etitio
n

, 

lo
w

 crea
tiv

ity
 

 

 T
h

e lin
k

ag
es b

etw
een

 S
M

E
s in

 th
e p

ro
cess o

f in
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e learn
in

g
 w

ith
in

 a clu
ster are o
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fo
rm

al, rath
er 

ch
ao

tic an
d

 tim
e-co

n
su

m
in

g
. T

h
at h

ig
h

lig
h

ts th
e n

eed
 fo

r an
 ex

p
licit effo

rt to
 b

e d
ev

o
ted

 to
 th

e o
rg

an
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n
 o

f 

k
n

o
w

led
g

e n
etw

o
rk

s an
d

 k
n

o
w

led
g

e in
teractio

n
s b

etw
een

 th
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s an
d
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e sh

ift fro
m

 a m
o

d
el o

f au
to

m
atic free 

m
ark

et in
terd

ep
en

d
en

ce, as in
 “id

en
tity

” n
etw

o
rk

s, to
 a strateg

ic m
o

d
el, as in

 th
e “strateg

ic” n
etw

o
rk

s. T
ab

le 1
1

 

illu
strates th

is sh
ift.  
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 T
h

e risk
s o

f lo
ck

-in
 in

 trad
itio

n
al p

ro
d

u
ctio

n
s an

d
 tech

n
o

lo
g

ies. In
 th

e p
ersp

ectiv
e o

f a k
n

o
w

led
g

e eco
n

o
m

y
, 

id
en

tity
 n

etw
o

rk
s im

p
ly

, as in
d

icated
 ab

o
v

e, in
teractiv

e learn
in

g
 an

d
 in

crem
en

tal in
n

o
v

atio
n

. H
o

w
ev

er, reg
io

n
al 

p
ro

d
u

ctio
n

 
sy

stem
s 

m
ay

 
ev

o
lv

e 
to

w
ard

 
th

e 
fo

rm
 

o
f 

‘strateg
y
 

n
etw

o
rk

s’, 
w

h
ich

 
are 

b
ased

 
o

n
 

in
ten

d
ed

 

relatio
n

sh
ip

s an
d

 fo
rm

alized
 co

o
p

erativ
e ag

ree
m

en
ts b

etw
een

 firm
s an

d
 o

th
er o

rg
an

isatio
n

s.  

 S
trateg

y
 

n
etw

o
rk

s 
im

p
ly

 
fo

r
m

s 
o

f 
cen

tra
l 

co
o

rd
in

a
tio

n
, 

th
e 

creatio
n

 
o
f 

p
ro

ced
u

res 
fo

r 
th

e 
ex

ch
an

g
e 

o
f 

in
fo

rm
atio

n
, th

e c
o

d
ifica

tio
n

 o
f in

d
iv

id
u

a
l ta

cit k
n

o
w

led
g

e a
n

d
 th

e in
v

estm
en

t in
 th

e crea
tio

n
 o

f co
llectiv

e 

co
d

ified
 k

n
o
w

led
g

e.  

 In
stead

 o
f trad

itio
n

al w
ay

s o
f co

n
tro

l w
ith

in
 a strateg

ic p
ro

cess, strateg
ic g

o
v

ern
an

ce is n
eed

ed
. T

h
e m

o
d

el o
f 

“
territo

ria
l k

n
o

w
led

g
e m

a
n

a
g

e
m

e
n

t”
 a

im
s to

 fo
rm

u
late a th

eo
retical fram

ew
o

rk
 fo

r su
ch

 a g
o

v
ern

an
ce to

 

en
h

an
ce th

e a
d

o
p

tio
n

 o
f sy

ste
m

ic in
n

o
v

a
tio

n
s, w

h
ich

 a
re b

a
sed

 o
n

 th
e co

o
rd

in
a

tio
n
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f th

e in
v

estm
en

ts 

m
a

d
e b

y
 v

a
rio

u
s S

M
E

s a
n

d
 a

re fo
c
u
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 o

n
 stra

teg
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in
t p
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jects. 
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etw
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g
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n
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 In
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p
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l m
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d
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e p
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d
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 In
 a n

eo
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o
d
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w
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e p
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d

u
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n
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 a reg
io

n
al o

r n
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n
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n
o

m
y
 is d
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 th

ro
u

g
h

 th
e 

to
o

l o
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g

reg
ate p

ro
d

u
ctio

n
 fu

n
ctio

n
, w

h
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 in
d

icates th
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n
 th

e p
ro

d
u

ctio
n
 lev

el o
f th

e u
se o

f v
ario

u
s 

p
ro

d
u

ctio
n

 facto
rs, su

ch
 as cap

ital (K
) an

d
 lab

o
r (L

), g
iv

en
 th

e ch
aracteristics o

f th
e tech

n
o

lo
g

y
 (T

), as th
is latter 

is su
p

p
o

sed
 co

n
stan

t am
o

n
g

 all firm
s, as in

d
icated

 in
 fig

u
re 1

. 
      

             

Y
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 f (T
, K

, L
) 
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K
  

Y
 

L
  

F
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u
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T
h

e m
o

d
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d

u
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n
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n
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g
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a

te p
ro

d
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T
h

e n
etw

o
rk

s o
f firm

s in
 th

e lo
ca

l p
ro

d
u

ctio
n

 sy
stem
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 A
cco

rd
in

g
 to

 th
e ap

p
ro

ach
 o

f “territo
rial n

etw
o
rk

s” th
e v

ario
u
s fo

rm
s o

f in
teg
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n
 o

r th
e v
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u
s 

n
etw

o
rk

s, w
h
ich

 m
ay

 b
e id

en
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 in
 a lo

cal eco
n
o
m

y
, m

ay
 b

e d
escrib

ed
 as in

 tab
le 1

 (C
ap

p
ellin

 an
d

 

O
rsen

ig
o
 2

0
0
0
). 

 T
ab

le 1
: D

ifferen
t n

etw
o
rk

s in
 a lo

cal p
ro

d
u
ctio

n
 sy

stem
 

 T
ech

n
o

lo
g

ica
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teg
ra

tio
n

,  

p
o

in
ted

 
o

u
t 

b
y
 
th

e 
d

ev
elo

p
m

en
t 

o
f 

th
e 

lo
cal 

p
ro

d
u

ctio
n

 
k

n
o

w
 
h

o
w
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th

e 
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arin
g

 
o

f 
k

n
o
w
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g

e 
an

d
 
v
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es 

p
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m
o
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y
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g

 p
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n
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b
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n
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u

o
u

s ed
u
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n
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e w
o

rk
ers, th

e v
o
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n

al ed
u
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n

 o
f 

y
o

u
n

g
 w

o
rk

ers, th
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in
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v
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en
ts in
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&

D
 b

y
 lo
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s an

d
 th

e tech
n

o
lo

g
ical co

o
p
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n

 w
ith

 ex
tern

al 

firm
s. 

In
teg
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n
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f th
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b
o

r m
a
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related
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 th
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o

p
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n
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o
rk

ers an
d
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d
 th

e m
o

b
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f th

e w
o

rk
ers b

etw
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 th
e 
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f th
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r an

d
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 th
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 to
 attract q

u
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o

rk
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m
 o

th
er reg

io
n

s an
d
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m

 o
th

er 
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rs. 

P
ro

d
u
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ra
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 th
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th
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u
g

h
 
su

b
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n
tractin

g
 
relatio

n
sh

ip
s 

b
etw

een
 
th

e 
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s 
w

h
ich

 
p

lay
 
a 

cru
cial 

ro
le 

in
 
p

ro
m

o
tin

g
 
th

e 
g

rad
u

al 

d
iv

ersificatio
n

 o
f th

e lo
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ro
d

u
ctio

n
s. 

In
teg
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tio

n
 b

etw
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 th
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rs a
n

d
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e m
a

n
u
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ctu

rin
g

 firm
s,  

related
 to

 th
e d

ev
elo

p
m

en
t o

f m
o

d
ern

 co
m

m
ercial d

istrib
u

tio
n

 serv
ices, tran

sp
o

rt an
d

 lo
g

istic serv
ices an

d
 also

 

q
u

alified
 

serv
ices 

in
 

th
e 

certificatio
n

 
o

f 
th

e 
q

u
ality

 
o

f 
th

e 
p

ro
d

u
ctio

n
s 

an
d

 
in

 
th

e 
d

iffu
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n
 

o
f 

m
o

d
ern
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n

o
lo

g
ies. 
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 F
in

a
n

cia
l in

teg
ra

tio
n

 o
f th

e firm
s,  

as it is in
d

icated
 b

y
 th

e creatio
n

 o
f g

ro
u

p
s m

ad
e b

y
 sev

eral firm
s b

elo
n

g
in

g
 to

 th
e sam

e en
trep

ren
eu

rial fam
ily

 

an
d

 b
y
 p

ro
-activ

e b
an

k
-in

d
u

stry
 relatio

n
sh

ip
s, w

h
ich

 p
ro

m
o

te th
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n
 o
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in

-o
ff an

d
 th

e cap
ab
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 to

 

attract ex
tern

al in
v

estm
en

ts o
r th

e in
v

estm
en

ts o
f lo

cal firm
s in

 o
th

er co
u

n
tries an

d
 reg

io
n

s. 

T
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l in

teg
ra

tio
n

 a
t th

e lo
ca

l level,  

w
h

ich
 

req
u

ires 
an

 
im

p
ro

v
e
m

en
t 

in
 
th

e 
in

frastru
ctu

re 
en

d
o

w
m

en
t 

an
d

 
it 

is 
lin

k
ed

 
to

 
an

 
effectiv

e 
p

h
y
sical 

p
lan

n
in

g
 aim

in
g

 to
 d

efen
d

 th
e q

u
ality

 o
f th

e territo
ry

. 

S
o

cia
l a

n
d

 cu
ltu

ra
l in

teg
ra

tio
n

,  

w
h

ich
 d

eterm
in

es th
e ex

isten
ce o

f a lo
cal id

en
tity

 an
d

 th
e creatio

n
 o

f th
e co

n
sen

su
s w

ith
in

 th
e lo

cal co
m

m
u

n
ity

 

o
n

 a sh
ared

 d
ev

elo
p

ed
 strateg

y
. 

R
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n
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n
a

l in
teg

ra
tio

n
,  

w
h

ich
 

are 
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to

 
th

e 
d

ev
elo

p
m

en
t 

o
f 

lo
cal 

ad
m

in
istrativ

e 
cap

ab
ilities 

an
d

 
th

e 
cap

ab
ility

 
o

f 
th

e 
lo

cal 

in
stitu

tio
n

 to
 in

teract w
ith

 th
e reg

io
n

al an
d

 n
atio

n
al in

stitu
tio

n
s in

 th
e im

p
lem

en
tatio

n
 o

f strateg
ic d

ev
elo

p
m

en
t 

p
ro

jects. 

T
errito

ria
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teg
ra

tio
n

 a
t th

e in
terreg

io
n

a
l a

n
d

 in
tern

a
tio

n
a

l level,  

w
h

ich
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 a g

reater o
p

en
n
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 an

 in
terreg

io
n

al p
ersp

ectiv
e, to

 th
e d

ev
elo

p
m

en
t o

f a lo
cal “fo

reig
n

 p
o

licy
” 

o
r o

f a “territo
rial m

ark
etin

g
” m

easu
res, w

h
ich

 are cru
cial in

 attractin
g

 ex
tern

al in
v

estm
en

ts an
d

 in
 p

ro
m

o
tin

g
 

th
e in

tern
atio

n
alizatio

n
 o

f lo
cal firm

s. 
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p
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y
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e
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rd
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to

 
a 

n
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w
o
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p
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sp
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v
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e 

w
o

rk
in

g
 

o
f 

a 
n
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io

n
al

 
o

r 
re

g
io

n
al

 
ec

o
n

o
m

y
 

is
 

ex
p
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ed
 

b
y
 

th
e 

in
te

g
ra

ti
o

n
 b

et
w

ee
n

 t
h

e 
v

ar
io

u
s 

fi
rm

s.
 T

h
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e 
re

la
ti

o
n

sh
ip

s 
m

ay
 c

o
n

ce
rn

 t
h

e 
sa

m
e 

fo
u

r 
v

ar
ia

b
le

s,
 s

u
ch

 a
s 

p
ro

d
u

ct
 

(Y
),

 l
ab

o
r 

(L
),

 c
ap

it
al

 (
K

) 
an

d
 t

ec
h

n
o

lo
g

y
 (

T
),

 w
h

ic
h

 a
re

 t
ra

d
it

io
n

al
ly

 c
o

n
si

d
er

ed
 i

n
 t
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Fig. 3: The connectivity between the flows of production 

factors, technology and productions 
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t n

etw
o
rk

s. T
h

e  co
n

cep
t o

f 

in
terco

n
n

ectiv
ity

 b
etw

een
 th

ese d
ifferen

t n
etw

o
rk

s allo
w

s to
 rep

resen
t each

 relatio
n

sh
ip

s o
r flo

w
 in

 a d
ifferen

t 

n
etw

o
rk

, 
w

h
ile 

p
ro

v
id

in
g

 
an

 
an

aly
tical 

o
r 

q
u

an
titativ

e 
fram

ew
o

rk
 
to

 
d

escrib
e 

th
e 

in
terd

ep
en

d
en

ce 
b

etw
een

 

d
ifferen

t ty
p

es o
f relatio

n
sh

ip
s o

r flo
w

s. 
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T
h

e n
etw

o
rk

 m
o

d
el a

n
d

 th
e ex

p
la

n
a

tio
n

 o
f a

g
g

reg
a

te g
ro

w
th

 

 In
 th

is m
o

d
el o

f m
u

ltila
y

er n
e
tw

o
rk

s, th
e o

u
tp

u
t o

f a
 fir

m
 m

a
y

 b
e
 d

eter
m

in
e
d

 b
o

th
 b

y
 th

e d
e
m

a
n

d
 o

f its 

p
ro

d
u

cts a
n

d
 b

y
 th

e su
p

p
ly

 o
f th

e in
ter

m
ed

ia
te in

p
u

ts a
s a

lso
 o

f th
e v

a
rio

u
s p

ro
d

u
ctio

n
 fa

cto
rs, in

d
icated

 

b
y
 th

e v
ario

u
s flo

w
s rep

resen
ted

 in
 th

e fo
u

r n
etw

o
rk

s o
f fig

u
re 3

.  

 In
 p

articu
lar, th

e o
u

tp
u

t o
f th

e e
co

n
o

m
y

 w
ill d

ep
en

d
s n

o
t o

n
ly

 o
n

 th
e a

g
g

reg
a

te en
d

o
w

m
en

t o
f p

ro
d

u
c
tio

n
 

fa
cto

rs, b
u

t a
lso

 o
n

 th
e v

ery
 d

iffer
en

t fo
r
m

s o
f o

rg
a

n
iza

tio
n

 o
f th

e m
a

teria
l a

n
d

 im
m

a
teria

l flo
w

s b
etw

een
 

fir
m

s, in
stitu

tio
n

s a
n

d
 o

th
ers a

c
to

rs in
v

o
lv

ed
 in

 th
e ec

o
n

o
m

ic sy
ste

m
.  

 T
h

e n
etw

o
rk

 m
o

d
el m

ay
 b

e u
sed

 as a g
ro

w
th

 m
o

d
el o

f th
e eco

n
o

m
y
. In

 fact, th
e relatio

n
sh

ip
s b

etw
een

 th
e 

n
etw

o
rk

 o
f In

p
u

t O
u

tp
u

t flo
w

s (Y
), th

e n
etw

o
rk

 o
f lab

o
r flo

w
s (L

), th
e n

etw
o

rk
 o

f cap
ital flo

w
s (K

) an
d

 th
e 

n
etw

o
rk

 o
f tech

n
o
lo

g
ical relatio

n
s (T

) in
 th

e d
e
ter

m
in

a
tio

n
 o

f th
e o

v
era

ll g
ro

w
th

 o
f th

e eco
n

o
m

y
 co

n
sid

ered
 

m
ay

 b
e fo

rm
ally

 d
escrib

ed
 w

ith
 th

e fo
llo

w
in

g
 relatio

n
sh

ip
s: 
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1
)  

O
u

tp
u

t =
 n

1  (o
u

tp
u

t flo
w

s, fin
a

l lo
ca

l d
em

a
n

d
, ex

p
o

rt) 

 2
)  

F
in

a
l lo

ca
l d

em
a

n
d

 =
 n

2
 (o

u
tp

u
t) 

 3
)   

E
x

p
o

rt =
 n

3
 (o

u
tp

u
t/p

ro
d

u
ctio

n
 ca

p
a
city, ex

tern
a

l d
em

a
n

d
)

 

 4
)  

O
u

tp
u

t <
 P

ro
d

u
ctio

n
 ca

p
a

city 

 5
)  

P
ro

d
u

ctio
n

 ca
p

a
city =

 R
eso

u
rces *

 P
ro

d
u

ctivity 

 6
)  

R
eso

u
rces =

 n
4  (in

p
u

t flo
w

s
t  …

…
…

…
., in

p
u

t flo
w

s
t-n ) 

 7
)  

P
ro

d
u

ctivity =
 n

5  (k
n

o
w

led
g

e flo
w

s
t , …

…
…

…
..k

n
o

w
led

g
e flo

w
s

t-n ) 

 8
)  

k
n

o
w

led
g

e flo
w

s
t  =

n
6  (o

u
tp

u
t flo

w
s, in

p
u

t flo
w

s, k
n

o
w

led
g

e flo
w

s)
t-1

 

 9
)  

in
p

u
t flo

w
s

t  =
n

7  (o
u

tp
u

t flo
w

s, in
p

u
t flo

w
s, k

n
o

w
led

g
e flo

w
s)

t-1
 

 1
0

) o
u

tp
u

t flo
w

s
t  =

n
8  (o

u
tp

u
t flo

w
s, in

p
u

t flo
w

s, k
n

o
w

led
g

e flo
w

s)
t-1

 

 W
h

ere: 

 R
elatio

n
sh

ip
:1

) in
d

icates th
at th

e p
ro

d
u

ctio
n

 o
f an

 eco
n
o

m
y
 is eq

u
al to

 th
e flo

w
s o

f p
ro

d
u

cts (x
ij ) w

h
ich

 are so
ld

 

b
y
 th

e d
ifferen

t firm
s to

 o
th

er firm
s an

d
 to

 th
e fin

al in
tern

al an
d

 ex
tern

al d
em

an
d

. 
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R
elatio

n
sh

ip
 2

) in
d

icates th
e lev

els o
f th

e fin
al d

em
an

d
 (co

n
su

m
p

tio
n

, in
v

estm
en

t, p
u

b
lic ex

p
en

d
itu

re) as a 

fu
n

ctio
n

 o
f th

e in
co

m
e 

 R
elatio

n
sh

ip
 3

) in
d
icates th

e lev
el o

f ex
p

o
rts as a fu

n
ctio

n
 o

f th
e o

u
tp

u
t cap

acity
 an

d
 o

f th
e ex

tern
al d

em
an

d
 

 R
elatio

n
sh

ip
 4

) in
d

icates th
at th

e lev
el o

f p
ro

d
u

ctio
n

 o
f th

e v
ario

u
s firm

s is lo
w

er o
r eq

u
al to

 th
eir resp

ectiv
e 

p
ro

d
u

ctio
n

 cap
acity

. 

 R
elatio

n
sh

ip
 5

) in
d

icates th
at th

e p
ro

d
u

ctio
n

 cap
acity

 o
f th

e in
d

iv
id

u
al firm

s is d
eterm

in
ed

 b
y
 th

e av
ailab

ility
 o

f 

reso
u

rces  (as lab
o

r an
d

 cap
ital) tim

es th
e resp

ectiv
e p

ro
d

u
ctiv

ity
. 

 R
elatio

n
sh

ip
 6

) in
d

icates th
at th

e av
ailab

ility
 o

f reso
u

rces d
ep

en
d

s o
n

 th
e flo

w
s o

f th
ese reso

u
rces in

 th
e sam

e 

an
d

 in
 th

e p
rev

io
u

s p
erio

d
. T

h
e ro

le o
f in

tern
al reso

u
rces is u

n
d

erlin
ed

 b
y
 th

e reso
u

rce b
ased

 th
eo

ry
 o

f th
e firm

. 

 R
elatio

n
sh

ip
 7

) in
d

icates th
at th

e p
ro

d
u

ctiv
ity

 o
f reso

u
rces is a fu

n
ctio

n
 o

f th
e actu

al an
d

 p
rev

io
u

s flo
w

s o
f 

k
n

o
w

led
g

e. T
h

e lev
el o

f p
ro

d
u

ctio
n
 is a fu

n
ctio

n
 n

o
t o

n
ly

 o
f th

e in
tern

al reso
u

rces b
u

t also
 o

f th
e sk

ills o
r 

cap
ab

ilities to
 u

se th
ese latter. 

 R
elatio

n
sh

ip
s [8

, 9
 an

d
 1

0
] in

d
icate th

at th
e stru

ctu
re o

f a n
etw

o
rk

 is lin
k

ed
 to

 th
e stru

ctu
re o

f th
e sam

e n
etw

o
rk

  

an
d

 o
f th

at o
f o

th
er co

m
p

le
m

en
tary

 n
etw

o
rk

s in
 th

e p
rev

io
u

s p
erio

d
s.  

 M
o

reo
v

er, th
e relatio

n
s [8

, 9
 an

d
 1

0
] in

d
icate th

at th
e
 ev

o
lu

tio
n

 o
f th

e v
a

rio
u

s n
etw

o
rk

s is in
terd

ep
e
n

d
en

t, 

d
u

e to
 th

e ex
isten

ce lin
k

s assu
rin

g
 th

eir in
terco

n
n

ectiv
ity

. In
 fa

ct, th
e fo

r
m

 o
f th

e rea
l flo

w
s o

f in
p

u
ts a

n
d

 

o
u

tp
u

ts a
ffe

ct th
e fo

r
m

 o
f th

e k
n

o
w

led
g

e flo
w

s, w
h

ile th
ese latter d

eterm
in

e th
e p

ro
d

u
ctiv

ity
 o

f p
ro

d
u

ctio
n
 

facto
rs an

d
 h

en
ce th

e o
v

erall o
u

tp
u

t g
ro

w
th

 o
f th

e eco
n

o
m

y
. 
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T
h

e flo
w

s w
ith

in
 th

e v
ario

u
s n

etw
o

rk
s are affected

 b
y
 accessib

ility
 an

d
 recep

tiv
ity

 o
r b

y
 th

e v
ario

u
s fo

rm
s o

f 

d
istan

ce (g
eo

g
rap

h
ical, o

rg
an

izatio
n

al an
d

 in
stitu

tio
n

al d
istan

ce) an
d

 b
y
 th

e d
ifferen

t ch
aracteristics o

f th
e n

o
d

es 

(co
g

n
itiv

e d
istan

ce). D
istan

ce is affected
 b

y
 th

e en
d

o
w

m
en

t an
d

 in
v

estm
en

ts in
 so

ft an
d

 h
ard

 in
frastru

ctu
res. 

T
h

ese 
in

v
estm

en
ts 

in
d

icated
 
a 

lin
k

 
to

 
th

e 
eq

u
atio

n
 
(1

) 
as 

th
ey

 
are 

related
 
to

 
th

e 
u

se 
o

r 
d

em
an

d
 
o

f 
actu

al 

p
ro

d
u

ctio
n

. 

 T
h

e sy
ste

m
 m

ay
 b

e so
lv

ed
 in

 th
e eig

h
t ty

p
es o

f u
n
k

n
o
w

n
: th

e lev
els o

f in
p

u
t, p

ro
d

u
ctiv

ity
, p

ro
d

u
ctio

n
 cap

acity
 

an
d

 p
ro

d
u

ctio
n

 o
f th

e v
ario

u
s firm

s, su
b

ject to
 th

e co
n
strain

t in
d

icated
 b

y
 th

e in
eq

u
ality

 (2
). M

o
reo

v
er, it m

a
y
 

also
 d

eterm
in

e th
e flo

w
s o

f m
aterial in

p
u

ts (cap
ital, lab

o
u

r), o
f k

n
o

w
led

g
e an

d
 o

f o
u

tp
u

t b
etw

een
 th

e v
ario

u
s 

firm
s. 

 T
h

u
s, th

e tran
sitio

n
 o

r in
terco

n
n

ectio
n

 m
atrices allo

w
 to

 in
v

estig
ate th

e m
ech

an
ism

s, w
h

ich
 lead

 to
 an

 in
teg

ratio
n
 

an
d

 ev
en

 to
 a co

-ev
o

lu
tio

n
 b

etw
een

 th
e v

a
rio

u
s fu

n
c
tio

n
a

l n
etw

o
rk

s. In
 p

articu
lar th

is in
teg

ratio
n

 is facilitated
 

b
y
 clo

ser g
eo

g
rap

h
ical d

istan
ce an

d
 it in

d
icates th

e ro
le o

f territo
ry

 an
d

 o
f lo

cal in
stitu

tio
n
s. In

 fact, th
e territo

r
y
 

a
llo

w
s a

n
 in

d
irect rela

tio
n

 b
etw

een
 th

e d
iffere

n
t sec

to
ra

l/fu
n

ctio
n

a
l n

e
tw

o
rk

s. T
h

erefo
re, lo

ca
l in

stitu
tio

n
s, 

w
h

ich
 

d
esig

n
 

a
n

d
 

im
p

le
m

en
t 

sec
to

ra
l 

p
o

licies, 
su

ch
 

as 
tran

sp
o

rt 
p

o
licies, 

lab
o

r 
m

ark
et 

p
o

licies 
an

d
 

tech
n

o
lo

g
ical an

d
 in

d
u

strial p
o

licies, are cap
ab

le to
 m

o
d

ify
 th

e resp
ectiv

e d
ifferen

t fu
n

ctio
n

al n
etw

o
rk

s an
d
 

sh
o

u
ld

 in
teg

ra
te th

ese secto
ra

l p
o

licies a
m

o
n

g
 th

e
m

selv
es, in

 o
rd

er to
 en

h
an

ce th
e d

ev
elo

p
m

en
t o

f territo
rially

 

em
b

ed
d

ed
 firm

s. 



R
iccard

o
 C

ap
p

ellin
, C

o
rso

 d
i E

co
n
o

m
ia d

ell’In
n
o

v
azio

n
e, U

n
iv

ersità d
i R

o
m

a "T
o

r V
erg

ata" 

  
4
0

T
ech

n
o

lo
g

ica
l  ch

a
n

g
e a

n
d

 th
e ev

o
lv

in
g

 stru
ctu

r
e o

f n
etw

o
rk

s 

 T
h

e a
p

p
ro

a
ch

 o
f n

etw
o

rk
s d

o
es n

o
t o

n
ly

 a
llo

w
 to

 rep
resen

t th
e sp

a
tia

l d
im

en
sio

n
, as it is in

d
icated

 b
y
 th

e 

co
n

cep
t d

istan
ce in

 a g
eo

g
rap

h
ical o

r fu
n

ctio
n

al sp
ace illu

strated
 in

 fig
u

re 3
, b

u
t a

lso
 th

e tim
e d

im
en

sio
n

. In
 

fact, th
e
 stru

ctu
r
e o

f a
 n

etw
o

rk
 is co

n
tin

u
o

u
sly

 ch
a

n
g

in
g

, d
u

e to
 th

e estab
lish

m
en

t o
f n

ew
 lin

k
s b

etw
een

 

co
u

p
les o

f acto
rs an

d
 th

e ch
an

g
e o

r ru
p

tu
re o

f th
e ex

istin
g

 b
ilateral lin

k
s. In

 p
articu

lar, in
d

irect lin
k

s (“
w

ea
k

 

ties”
) m

a
y

 g
ra

d
u

a
lly

 tra
n

sfo
r
m

 in
to

 d
irect lin

k
s (“

d
y

a
d

ic ties”
).  

 T
h

e in
cen

tiv
e fo

r a co
u

p
le o

f acto
rs o

r n
o

d
es to

 estab
lish

 a n
ew

 lin
k

 o
r also

 to
 in

crease/d
ecrease an

 ex
istin

g
 lin

k
 

d
ep

en
d

s o
n

 th
e resp

ectiv
e p

ercep
tio

n
 o

f th
e o

th
er a

cto
r o

r n
o

d
e ch

a
ra

cteristics, su
ch

 a
s its p

o
sitio

n
 w

ith
in

 

th
e o

v
era

ll n
e
tw

o
rk

 o
r its d

ista
n

ce
 w

ith
 o

th
er n

o
d

es, tak
en

 in
to

 acco
u

n
t th

e ex
isten

ce o
f in

term
ed

iate n
o

d
es.  

 M
o

reo
v

er, 
th

is 
in

cen
tiv

e 
d

ep
en

d
 
o
n

 
th

e 
d

irect 
a

n
d

 
in

d
irect 

rela
tio

n
sh

ip
s 

d
ev

elo
p

ed
 
in

 
th

e 
p

a
st 

o
r 

th
e 

ex
isten

ce o
f a

 cu
m

u
la

tiv
e
 lea

rn
in

g
 p

ro
cess. 

 T
h

u
s, 

th
e 

a
d

o
p

tio
n

 
o

f 
a

 
n

etw
o

rk
 

p
ersp

ectiv
e 

a
llo

w
s 

to
 

fo
cu

s 
so

m
e 

n
ew

 
a

sp
ects 

o
f 

th
e 

p
ro

cess 
o

f 

tech
n

o
lo

g
ica

l ch
a

n
g

e. In
 fact, in

 a n
etw

o
rk

 p
ersp

ectiv
e, tech

n
o

lo
g

ical ch
an

g
e m

ay
 b

e in
terp

reted
 as th

e resu
lt o

f 

th
e co

n
tin

u
o

u
s o

r g
ra

d
u

a
l sea

rch
 b

y
 ea

ch
 n

o
d

e, o
f th

e m
o

st a
p

p
ro

p
ria

te lev
el a

n
d

 fo
r
m

 o
f in

teg
ra

tio
n

 o
r 

co
-o

p
era

tio
n

 w
ith

 th
e o

th
er n

o
d

es o
r a

cto
rs w

ith
in

 th
e n

etw
o

rk
.  

 T
ech

n
o

lo
g

ica
l ch

a
n

g
e is rela

ted
 to

 th
e effo

rt to
 a

d
a

p
t, d

ec
rea

se o
r a

lso
 in

crea
se th

e d
ista

n
ces (d

ij ) a
n

d
 

(
A

B d
ij ) ex

istin
g

 b
etw

een
 th

e v
a

rio
u

s n
o

d
es, b

y
 estab

lish
in

g
 n

ew
 lin

k
s o

r fo
rm

s o
f co

n
n

ectiv
ity

, w
h

ich
 m

ay
 b

e 

b
o

th
 d

irect o
r in

d
irect, an

d
 b

y
 im

p
ro

v
in

g
 an

d
 m

ak
in

g
 m

o
re in

ten
se th

e ex
istin

g
 lin

k
s.  
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T
ech

n
o

lo
g

ical ch
an

g
e is sim

ilar to
 a p

ro
cess o

f itera
tiv

e a
d

a
p

ta
tio

n
 o

f th
e d

irec
t a

n
d

 in
d

irect lin
k

s b
etw

een
 

a
n

y
 co

u
p

le o
f n

o
d

es in
 o

rd
er to

 m
a

x
im

ize th
eir resp

ectiv
e in

tera
ctio

n
 a

n
d

 in
teg

ra
tio

n
. T

h
a

t p
ro

cess d
o

es 

n
o

t d
ep

en
d

 n
o

t o
n

ly
 o

n
 th

e
 d

ista
n

ces (d
ij ) a

n
d

 (
A

B d
s ) b

u
t also

 o
n

 th
e recen

t h
isto

ry
 o

f th
ese

 lin
k

s. 

 T
h

is p
ro

cess o
f a

d
a

p
ta

tio
n

 a
n

d
 co

-ev
o

lu
tio

n
 o

f th
e relatio

n
sh

ip
s b

etw
een

 th
e n

o
d

es o
f a n

etw
o

rk
 m

ay
 b

e 

d
efin

ed
 as a

 p
ro

cess o
f lea

rn
in

g
 a

n
d

 o
f k

n
o

w
led

g
e a

ccu
m

u
la

tio
n

. 
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A
 co

g
n

itiv
e a

p
p

ro
a

ch
 to

 k
n

o
w

led
g

e n
etw

o
rk

s 

 A
s in

 th
e
 m

o
d

els o
f n

eu
ra

l n
etw

o
rk

s, an
 in

n
o

v
atio

n
 is th

e resu
lt o

f an
 a

d
a

p
tiv

e lea
rn

in
g

 o
r sea

rch
in

g
 p

ro
c
ess, 

w
h

ich
 lead

s to
 n

ew
 sy

n
ap

tic co
n

n
ectio

n
s o

f v
ario

u
s n

o
d

es. A
 scien

tific b
reak

th
ro

u
g

h
 an

d
 an

 in
n

o
v

atio
n

 o
ccu

rs, 

w
h

en
 

th
e 

jo
in

t 
im

p
u

lses 
o

r 
sig

n
a

ls 
co

m
in

g
 

fro
m

 
o

th
er 

n
o

d
es 

n
o

t 
o

n
ly

 
are 

co
m

p
a

tib
le 

w
ith

 
th

e 
n

o
d

e 

co
n

sid
ered

, b
u

t also
 o

v
erco

m
e a

 ce
rta

in
 th

resh
o

ld
 o

f in
ten

sity
. T

h
at allo

w
s th

e co
n

sid
ered

 n
o

d
e to

 p
erceiv

e 

th
is stim

u
lu

s. T
h

e n
o

d
e m

ay
 th

en
 d

ecid
e w

h
eth

er to
 co

n
flict w

ith
 it o

r r
a

th
er to

 a
d

a
p

t to
 it. In

 fact, w
h

eth
er 

th
e stim

u
lu

s is co
m

p
atib

le w
ith

 th
e ex

istin
g

 co
g

n
itiv

e sy
ste

m
, an

 in
teractiv

e p
ro

cessin
g

 m
ay

 lead
 to

 id
en

tify
 an

 

in
crem

en
tal so

lu
tio

n
 to

 an
 ex

istin
g

 p
ro

b
lem

 an
d

 th
at stim

u
lates th

e act o
f in

n
o

v
a

tio
n

. 

 O
n

 th
e o

th
er h

an
d

, a
 co

g
n

itiv
e b

lo
ck

a
d

e o
r lo

ck
-in

 effect m
ay

 b
e d

eterm
in

ed
 b

y
 a to

o
 lo

w
 a

ccessib
ility

 o
r b

y
 a 

to
o

 lo
w

 recep
tiv

ity
. In

 p
articu

lar, th
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 

w
h

ich
 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 related
 m

ain
ly

 to
 

th
e sco

p
e o

f th
e d

iv
ersified

 k
n
o

w
led

g
e av

ailab
le w

ith
in

 a n
o
d

e, sin
ce th

at allo
w

s it to
 id

en
tify

 u
sefu

l fo
rm

s o
f 

co
m

p
le

m
en

tarity
 in

 th
e relatio

n
s w

ith
 an

o
th

er n
o

d
e. C

learly
 also

 tim
e
 is a

 cru
cia

l fa
cto

r as it facilitates to
 

p
erceiv

e a co
n

tin
u
o

u
s stim

u
lu

s o
r to

 ab
so

rb
 an

d
 ad

ap
t g

rad
u

ally
 to

 it. 

 In
 p

articu
lar, tech

n
o

lo
g

ica
l ch

a
n

g
e m

a
y

 b
e rela

ted
 to

: 

- th
e in

ten
sity

 o
f th

e in
tera

ctio
n

 b
etw

een
 th

e v
ario

u
s n

o
d

es o
f a n

etw
o

rk
 th

ro
u

g
h

 th
e ex

istin
g

 lin
k

s. T
h

at is 

related
 

to
 

th
e 

in
tera

ctiv
e 

ch
a

ra
cte

ristic 
o

f 
tech

n
o

lo
g

ical 
ch

an
g

e, 
as 

it 
is 

b
ased

 
o
n

 
in

teractiv
e 

learn
in

g
 

p
ro

cesses, 

- th
e sp

eed
 o

f c
h

a
n

g
e o

f th
e lin

k
s b

etw
een

 th
e v

ario
u

s n
o

d
es o

f a n
etw

o
rk

 th
ro

u
g

h
 th

e cre
a

tio
n

 o
f n

ew
 lin

k
s. 

T
h

at 
is 

related
 
to

 
th

e 
co

m
b

in
a

to
ry

 
ch

aracteristics 
o

f 
tech

n
o

lo
g

ical 
ch

an
g

e, 
w

h
ich

 
is 

m
ad

e 
b

y
 
an

 
o

rig
in

al 

co
m

b
in

atio
n

 o
f lo

g
ical co

n
cep

ts o
r co

n
crete artefacts, w

h
ich

 m
ay

 alread
y
 k

n
o

w
n

, b
u

t w
h
ich

 w
ere p

rev
io

u
sly

 

d
isjo

in
t. 
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In
 

fact, 
tech

n
o

lo
g
ical 

ch
an

g
e 

is 
b

ased
 

o
n
 

th
e 

in
teractio

n
 

o
f 

v
ario

u
s 

eco
n

o
m

ic 
acto

rs 
w

ith
 

d
ifferen

t 
an

d
 

co
m

p
le

m
en

tary
 
k

n
o

w
led

g
e 

an
d

 
co

m
p

eten
cies 

an
d

 
o

n
 
th

e 
in

teg
ratio

n
 o

f 
v

ario
u
s 

ab
stract 

lo
g

ical 
co

n
cep

ts 
o

r 

p
ieces 

o
f 

k
n

o
w

led
g

e. 
T

h
u

s, 
tech

n
o

lo
g

ica
l 

ch
a

n
g

e 
h

a
s 

b
o

th
 

a
 

p
ro

d
u

ctiv
e 

d
im

en
sio

n
 

a
n

d
 

a
 

co
g

n
itiv

e 

d
im

e
n

sio
n

.  

 T
h

e p
ro

cess o
f in

tera
ctio

n
 is rela

te
d

 to
 th

e ch
a

n
g

es in
 th

e d
iv

isio
n

 o
f la

b
o

r (C
ap

p
ellin

 1
9

8
3

, C
ap

p
ellin

 an
d
 

N
ijk

am
p

 1
9

9
0

), b
etw

een
 d

ifferen
t fir

m
s o

r to
 th

e ch
an

g
e in

 th
e ad

o
p

ted
 tech

n
o

lo
g

ies an
d

 it is related
 to

 th
e 

flo
w

s o
f p

ro
d

u
ct an

d
 serv

ices, w
h

ich
 jo

in
tly

 d
eterm

in
e th

e o
v

erall n
atio

n
al p

ro
d

u
ctio

n
 an

d
 to

 th
e ex

isten
ce o

f 

ad
ju

stm
en

t o
r ch

an
g

e co
sts.  

 T
h

e 
p

ro
cess 

o
f 

in
teg

ra
tio

n
 

is 
rela

ted
 

to
 

th
e 

co
m

b
in

a
tio

n
 

o
f 

in
fo

r
m

a
tio

n
 

flo
w

s 
an

d
 

to
 

th
e 

p
ro

cess 
o

f 

k
n

o
w

led
g

e crea
tio

n
, w

h
ich

 h
as a cru

cial ro
le in

 a
 m

o
d

ern
 “

lea
rn

in
g

 eco
n

o
m

y
”

. 

 T
h

ese tw
o

 p
ro

cesses d
em

o
n

strate th
e tig

h
t co

n
n

ectio
n

 o
r co

m
p

le
m

en
tarity

 am
o

n
g

 th
e n

etw
o

rk
s o

f p
ro

d
u

ctio
n

 (Y
) 

an
d

 th
o

se o
f th

e in
p

u
t flo

w
s (K

 an
d

 L
) an

d
 th

e resp
ectiv

e acto
rs an

d
 th

e n
etw

o
rk

s o
f k

n
o
w

led
g

e flo
w

s (T
), as 

in
d

icated
 in

 fig
u

re 3
.  

 T
h

u
s, k

n
o

w
led

g
e g

en
era

tes o
rg

a
n

iza
tio

n
a

l ch
a

n
g

e (e.g
. tech

n
o

lo
g

ical ch
an

g
e an

d
 in

n
o
v

atio
n

 an
d

 th
e ch

an
g

e in
 

th
e in

p
u

t-o
u

tp
u

t flo
w

s b
etw

een
 th

e firm
s an

d
 acto

rs), w
h

ile k
n

o
w

led
g

e is a
lso

 g
en

era
ted

 th
ro

u
g

h
 th

e p
ro

cess o
f 

in
teractiv

e learn
in

g
 b

y
 o

rg
a

n
iza

tio
n

a
l ch

a
n

g
e, w

h
ich

 is related
 to

 th
e ch

an
g

e in
 th

e stru
ctu

re o
f th

e n
etw

o
rk

s o
f 

p
ro

d
u

ctio
n

 relatio
n
sh

ip
s b

etw
een

 th
e v

ario
u

s firm
s an

d
 acto

rs (C
ap

ra 1
9

9
6

). 
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T
h

e d
ifferen

ce b
e
tw

een
 th

e n
etw

o
rk

 m
o

d
el a

n
d

 th
e m

a
r
k

e
t m

o
d

el 

 T
h

e n
etw

o
rk

 a
p

p
ro

a
ch

 is v
ery

 d
ifferen

t fro
m

 th
e n

e
o

cla
ssica

l a
p

p
ro

a
ch

, w
h

ich
 rep

resen
ts th

e trad
itio

n
al b

ase 

o
f eco

n
o

m
ic an

aly
sis. O

n
 th

e o
th

er h
an

d
, in

 a m
eth

o
d

o
lo

g
ical p

ersp
ectiv

e, th
e In

p
u

t O
u

tp
u

t m
o

d
el co

u
ld

 b
e 

co
n

sid
ered

 as th
e p

ro
to

ty
p

e o
f th

e n
etw

o
rk

 ap
p

ro
ach

. T
h

e m
o

d
el o

f n
etw

o
rk

s is also
 related

 to
 th

e co
n

cep
t o

f 

tra
n

sa
ctio

n
 co

sts (C
o

ase 1
9

9
2

, W
illiam

so
n

 2
0

0
0

) an
d
 it is in

term
ed

iate b
etw

een
 th

e co
n

cep
t o

f m
ark

et o
f th

e 

n
eo

classical ap
p

ro
ach

 an
d

 th
at o

f th
e h

ierarch
y

 o
f th

e b
u

sin
ess eco

n
o

m
ics.  

 W
h

ile, th
e trad

itio
n

al n
eo

classical p
arad

ig
m

 u
n

d
erlin

es th
e h

o
rizo

n
ta

l d
im

en
sio

n
 o

f th
e c

o
m

p
etitio

n
 b

etw
een

 

th
e 

firm
s 

o
n

 
th

e 
m

ark
et 

an
d

 
th

e 
p

ro
cess 

o
f 

d
eterm

in
atio

n
 

o
f 

an
 

eq
u

ilib
riu

m
 

p
rice, 

th
e 

n
etw

o
rk

 
p

arad
ig

m
 

u
n

d
erlin

es 
th

e 
v

ertica
l 

d
im

en
sio

n
 

o
f 

th
e 

rela
tio

n
s 

o
f 

p
ro

d
u

ctio
n

 
in

teg
ra

tio
n

 
b

etw
een

 
th

e 
firm

s, 
w

h
ich

 

p
articip

ate to
 d

ifferen
t p

h
ases o

f th
e v

alu
e ch

ain
. 

 W
ith

in
 

th
e 

n
eo

classical 
m

o
d

el 
o

f 
p
erfect 

co
m

p
etitio

n
 

th
e 

fir
m

s 
a

re 
a

ll 
eq

u
a

l 
an

d
 

co
n
n

ected
 

th
ro

u
g
h

 
th

e 

a
n

o
n

y
m

o
u

s m
e
ch

a
n

ism
 o

f th
e m

a
r
k

e
t, w

h
ile in

 th
e m

o
d

el o
f th

e n
etw

o
rk

s th
e fir

m
s a

r
e a

ll d
iffer

en
t an

d
 

in
teg

ra
ted

 b
etw

een
 th

e
m

 th
ro

u
g

h
 d

iffere
n

t ty
p

es o
f r

ela
tio

n
s, w

h
ich

 h
a

v
e a

n
 in

ten
tio

n
a

l ch
a

ra
cter.  

 In
 p

articu
lar, w

ith
in

 a n
etw

o
rk

, a cru
cial ro

le is p
erfo

rm
ed

 b
y
 relatio

n
s an

d
 p

ro
cesses o

f ex
ch

a
n

g
e, n

eg
o

tia
tio

n
, 

co
n

flict, a
g

ree
m

e
n

t a
n

d
 in

teg
ra

tio
n

 b
etw

een
 a

cto
rs, w

h
ich

 are d
ifferen

t an
d

 p
o

ten
tially

 co
m

p
le

m
en

tary
. F

o
r 

ex
am

p
le, 

th
e 

n
etw

o
rk

 
m

o
d

el 
allo

w
s 

to
 
in

terp
ret 

th
e 

relatio
n

s 
o

f 
v

ertica
l 

in
teg

ra
tio

n
 
b

etw
een

 
clien

ts 
a

n
d

 

su
p

p
liers, o

r th
e co

n
tracts b

etw
een

 v
ario

u
s firm

s co
llab

o
ratin

g
 in

 a
 jo

in
t in

v
estm

en
t o

r th
e jo

in
t creatio

n
 o

f a 

n
ew

 firm
, to

 w
h

ich
 th

e p
artn

ers tran
sfer p

articu
lar reso

u
rces fo

r th
e ach

iev
em

en
t o

f a co
m

m
o

n
 aim

. 
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 T
h

e co
n

cep
t o

f eq
u

ilib
riu

m
 an

d
 th

e b
alan

ce b
etw

een
 th

e tw
o

 fo
rces o

f d
em

an
d

 an
d

 su
p

p
ly

 ch
aracterize th

e 

n
eo

classical 
p

arad
ig

m
 
an

d
 
seem

 
a 

v
ery

 
ru

d
im

en
tary

 
ap

p
ro

ach
 
m

ain
ly

 
b

ased
 
o

n
 
th

e 
co

n
cep

ts 
o

f 
p

h
y
sics 

o
r 

m
ech

an
ics. 

T
h

e 
cru

cial 
ch

aracteristic 
o

f 
a 

n
etw

o
rk

 
o

f 
firm

s 
is 

n
o

t 
th

e 
co

n
cep

t 
o

f 
eq

u
ilib

riu
m

 
a

n
d

 

d
iseq

u
ilib

riu
m

, as in
 th

e n
eo

classical m
o

d
el o

f th
e m

ark
et, b

u
t rath

er th
e co

n
cep

ts o
f in

teg
ra

tio
n

, seq
u

en
tia

l 

in
tera

ctio
n

, circ
u

la
tio

n
 d

iffu
sio

n
 a

n
d

 feed
b

a
c
k

, r
ecu

r
siv

e p
ro

cesses, sy
m

b
io

sis a
n

d
 co

-ev
o

lu
tio

n
. 

 T
h

u
s, 

th
e 

n
eo

cla
ssica

l 
a

p
p

ro
a

ch
 

is 
m

eth
o

d
o

lo
g

ica
lly

 
a

p
p

ro
p

ria
te 

m
a

in
ly

 
in

 
o

r
d

er 
to

 
ex

p
la

in
 

th
e 

m
ec

h
a

n
ism

s o
f p

rice d
eter

m
in

a
tio

n
 (“

p
rice th

eo
ry

”
). In

stead
, th

e m
o

d
el o

f n
etw

o
rk

s a
im

s to
 a

n
a

ly
se a

 

d
iffer

en
t ty

p
e o

f p
ro

b
le

m
s, su

ch
 a

s th
e ch

a
ra

cteristics o
f co

g
n

itiv
e p

ro
cesses. T

h
is  aim

 is sh
ared

 also
 b

y
 th

e 

research
 

in
 

o
th

er 
field

s, 
su

ch
 

as: 
n

eu
ro

p
h

y
sio

lo
g

y
, 

artificial 
in

tellig
en

ce 
an

d
 

also
 

p
sy

ch
o

lo
g

y
, 

so
cio

lo
g

y
, 

in
stitu

tio
n

alism
 an

d
 it seem

s p
articu

larly
 ap

p
ro

p
riate fo

r th
e field

 o
f eco

n
o

m
ics o

f in
n

o
v

a
tio

n
.  

 In
 co

n
clu

sio
n

, th
e m

a
r
k

e
t o

f th
e n

eo
cla

ssica
l m

o
d

el m
a

y
 b

e co
n

sid
ered

 a
s a

 n
etw

o
rk

. H
o

w
ev

er, th
e m

a
r
k

e
t 

is a
 v

ery
 sim

p
le

 n
etw

o
rk

, in
 w

h
ich

 a
ll a

cto
rs a

re h
o

m
o

g
en

o
u

s, alth
o

u
g

h
 th

ey
 m

ay
 h

av
e a d

ifferen
t su

p
p

ly
 

sch
ed

u
le, an

d
 th

e d
ista

n
ce o

r th
e tr

a
n

sa
ctio

n
 co

sts b
e
tw

een
 a

cto
rs a

re ze
ro

. 

 


