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P
urpose of the study

•
to detect the extent  and patterns of collaboration

•
w

ith dom
estic  and foreign partners

•
in the developm

ent of core and augm
ented

products
•

for the developing com
pany as a w

hole
•

and for a specific developm
ent project

•
in D

anish  com
panies in the 

m
anufacturing

industries
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T
he data

•
P

opulation (sam
ple fram

e)
–

K
ø

bm
andsstandens O

plysningsbureau

–
C

D
 R

om
 w

ith 34,740 m
anufacturing industries

(N
A

C
E

 codes [15..36])

–
firm

s w
ith <

10 em
ployees and subsidiaries

(branches) excluded =
>

 6178 firm
s left

–
duplicate phone num

bers excluded and S
E

-no.
to be present =

>
 5923 firm

s left



T
he data

•
T

he sam
ple

–
6 initial call-backs, if no contact w

ith firm

–
1,346 firm

s contacted

–
1,022 (76%

) agreed to participate

–
324 (24%

) refused

–
elaborate procedure to establish contact w

ith
relevant inform

ant



S
om

e initial results

•
C

om
pared w

ith industry codes no appearant
biases are found in the data

•
N

o w
eighting has been perform

ed

•
46%

 of the 1022 firm
s has had no (physical)

product developm
ent w

ithin the last tw
o years

•
the rem

aining 54%
 or 548 firm

s form
 the basis

for the subsequent analysis of patterns of
collaboration



T
he m

ethod of analysis

•
T

raditional m
ethods:

–
a priori: industry groups, etc.

–
data driven: cluster analysis

•
M

ore recent approach:
–

m
odel based clustering, based on statistical

theory of finite m
ixtures



T
he m

ethod of analysis:
T

he latent class m
odel

•
a special case of the m

ore general latent
structure approach (Lazarsfeld and H

enry
(1969))

•
a kind of factor analysis of qualitative
m

easurem
ents

•
based on the concept of ‘statistical
explanation’



B
asic concepts in

latent structure analysis

•
the response is observable or m

anifest, but the response
probability is unobservable or latent

P
|s

i
Latent response

probability
w

ithin class s

O
bserved

response



B
asic concepts in

latent structure analysis

•
W

hen the m
anifest variables are analyzed, a significant

statistical association exists, ...

BC A

M
anifest

variables



B
asic concepts in

latent structure analysis

•
…

 but w
hen the latent variable X

 is know
n and

controlled for, the association vanishes or is ‘explained’

X
B

Latent 
variable

M
anifest

variables

C A



T
he latent class m

odel applied to
patterns of collaboration

•
the observed links of collaboration are seen as
in

d
ica

to
rs , reflecting an underlying, unobserved pattern

•
basis for the pattern detection is the 

p
ro

b
a

b
ility  of a

given link of collaboration, no
t  the observation of the

link itself

•
the differences in link probabilities 

a
cro

ss in
d

ivid
u

a
l

firm
s  can be described in a (few

) num
ber of 

d
istin

ct
p

a
tte

rn
s

•
the link probabilities with

in
 e

a
ch

 p
a

tte
rn  m

ay vary
a

cro
ss d

iffe
re

n
t typ

e
s o

f co
lla

b
o

ra
to

rs



T
he latent class m

odel applied to
patterns of collaboration

•
‘g

o
o

d
n

e
ss-o

f-fit ’ m
easures for m

odel selection

•
n

u
m

b
e

r o
f re

lia
b

ly d
e

te
cte

d
 p

a
tte

rn
s

•
th

e
 p

re
va

le
n

ce  of the detected patterns

•
p

a
tte

rn
 p

ro
file

s , i.e. the probability w
ithin each

pattern that a given link of collaboration is found

•
in

d
ivid

u
a

l ‘re
cru

itm
e

n
t’ p

ro
b

a
b

ilitie
s, i.e. the

probabilities of belonging to any detected pattern,
given the individual links of collaboration



P
atterns of collaboration

R
esults

•
B

ased on the firm
s entire set of

collaborators in product developm
ent, four

distinct patterns of collaboration can be
reliably identified

•
B

ased on the set of collaborators pertaining
to a specific, im

portant developm
ent project

three distinct patterns can be reliably
identified



P
atterns of collaboration
R

esults: F
irm

 level

G
roup 1
46%

G
roup 2
11%

G
roup 3
22%

G
roup 4
21%



P
atterns of collaboration
R

esults: F
irm
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P
atterns of collaboration
R

esults: F
irm

 level
•

G
roup 1 (46%

) is basically the typical, m
iddle-of-

the-road pattern

•
G

roup 2 (11%
) represents the ‘high-profile’

com
pany w

ith a dense netw
ork of collaborators

•
G

roup 4 (22%
) collaborates basically w

ith
suppliers of m

aterials and custom
ers only

•
G

roup 3 (21%
) is interesting because of the cross-

overs in profile. C
om

panies here has an intense
collaboration w

ith up-stream
 firm

s.



P
atterns of collaboration
R

esults: F
irm

 level
•

O
n the next slide w

e have tried to sort
(partially) the different types of
collaborators according to their
position in the value chain. A

 m
ore

clear picture appears.



P
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R

esults: F
irm
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R
elating the patterns to other
parts of the questionnaire

G
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R
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R
elating the patterns to other
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G
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R
elating the patterns to other
parts of the questionnaire

G
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R
elating the patterns to other
parts of the questionnaire
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P
atterns of collaboration
R

esults: P
roduct level

G
roup 1
14%

G
roup 2
2%

G
roup 3
84%



P
atterns of collaboration
R

esults: P
roduct level

•
A

t the product level there seem
s to be less

going on, i.e. less ‘variance to explain’

•
T

herefore few
er patterns can be reliably

detected,

•
and there prevalence is very skew

ed.

•
T

his should be taken into consideration in
future studies.


