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Abstract

The purpose of this study is to establish an approach to analyze the characteristics of the product innovation
management systems in companies. In order to clarify the characteristics of the innovation management system, structure
and activities of management system should be analyzed. For this purpose the basic elements and their relation to the
innovation management system are extracted and the basic model and items to be investigated are proposed. Investiga-
tions have been performed in Finnish companies according to the proposed model. The effectiveness of the proposed
approach is discussed. ( 1999 Elsevier Science B.V. All rights reserved.
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1. Introduction

The purpose of this study is to establish an ap-
proach to analyze the characteristics of the product
innovation management systems in companies. In
order to achieve a competitive advantage in the
market the establishment of an effective product
innovation management system is the most impor-
tant management need for every manufacturing
enterprise.

In general, innovation means results of an activ-
ity to produce something new or a different way
of doing things. Today there are many different

*Corresponding author. Tel.: #358 5 6212624; fax: #358 5
6212667; e-mail: petteri.piippo@lut.fi.

kinds of innovations: product innovations, process
innovations, technological innovations, market
innovations, management innovations, system
innovations, organizational innovations and
financial innovations [1—4]. In this study we con-
centrate on product innovations. Many researches
have clarified the difference between innovation
and invention. Invention is an idea or a concept for
a new or improved device, product, process or
system [1,2]. Invention becomes innovation when
it is practically implemented or used, fulfilling a cer-
tain goal [3]. Innovation is an economic implemen-
tation of an invention [2]. From a company’s point
of view product innovation comes about when
a new or improved product is in the market and
succeeds there well to fulfill the company’s goal
for it. One of the most important goals of a
company for innovations is to produce competitive
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advantage in order to make it possible for the
company to survive in future [4].

Product innovation management, which in-
cludes new product development, product im-
provement and R&D management, has its own
characteristics according to the background of the
enterprise, strategic policy, management organiza-
tion, technology and product climate. Moreover,
from the international viewpoint, the cultural and
social environment, and the economic situation of
the market and the country affect the product in-
novation management. In order to clarify the char-
acteristics of the product innovation management
systems in companies, their structure, activities and
requirements should be analyzed. For this purpose
the basic elements and their relation to the product
innovation management system were extracted
(Fig. 2) and the basic input—output model (Fig. 3)
for product innovation management was proposed.
Based on a basic model we determined items and
questions to be investigated. The activities of the
product innovation management, the product de-
velopment process, technology management and
influence of the strategy on the development pro-
cess were the points mainly investigated.

As a result of this study, a new approach of
investigation, questionnaire and interview items,
were proposed on the basis of co-operation be-
tween Finnish and Japanese researchers. These
tools were then applied in an investigation of
Finnish companies. The effectiveness and problems
of the developed approach were examined.

2. Previous studies on innovation management
systems

Many researchers and companies have investi-
gated innovation management systems from differ-
ent points of view. Sneep has studied innovation
management from a theoretical perspective [3].
From the macrosystem point of view innovation
management is classified into several hierarchical
levels in Hübner’s report [5]. The main company
level functions were discussed in our earlier co-
research report [6]. Knut Holt has clarified the
product innovation process in his book [7]. The
need assessment process has been analyzed based

on the fusion concept by Muramatsu et al. [8].
Von Hippel has highlighted the user as a source of
innovation [9]. Kondo [10] and Kohno [11] dis-
cuss the role of new technology management from
the strategic point of view and the function of
strategic management in their Japanese book.
Piippo and Tuominen [12] have studied strategy
based selection of new product development pro-
jects to introduce innovations that are the most
beneficial for a company.

In this study we examine product innovation
management systems at the company level. Accord-
ing to Ichimura and Ishii [13] the purpose of prod-
uct innovation management is the promotion
of effective new product development and the timely
improvement of current products in line with com-
pany policy. Based on studies mentioned in the
chapter above, we can say that product innovation
management system should take the customers’
needs, competitive situation, company’s objectives
and strategies as well as technological possibilities
together into account in a systematic way. This is
discussed in more detail in Section 3. According to
Sneep, innovation management is an ability of
people — who are involved in, for example creation
or development of new products — to direct and
control the factors that drive these processes, and
the pattern through which these processes proceed
[3].

Results of simultaneous comparative studies on
innovation management and product development
have recently been published. Takahiro Fujimoto
[14] has compared product development in auto-
mobile industry between Japanese automakers and
Western makers. This study emphasizes capability
building and competition as drivers for the success
of product development. Michael Song and Mark
Parry have executed a cross-national comparative
study of new product development processes be-
tween Japan and the United States. They built an
extensive conceptual model based on marketing
and management literature and tested the model
using data from 788 Japanese and 612 American
new product development projects. Song and Parry
tried to find similarities and differences between
new product development processes in Japanese
and US firms. We have started and implemented
our study independently and at the same time. In
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Fig. 1. Product development management model of Neste Corporation.

the future it would be interesting to compare our
approach and results with Song’s and Parry’s
study. In our study we concentrate on electronics
industry.

Many companies in Finland have issued their
own particular process model for product innova-
tion management or product development man-
agement. Fig. 1 shows the product development
management model of Neste corporation (biggest
petrochemical company in Finland) [15].

The mission, strategic intent, core competencies
and business goals control the whole management
process. The first actual phase of the management
model of Neste is called product development man-
agement phase. In this phase, the goals for product
development and appropriate measures are set. The
output of this phase is competition strategies for
new product projects. The commitment and in-
volvement of all the persons who will participate in
the development is essential for the success of the
following steps.

In the next phase, customer groups and their
needs and demands are clarified. It is also necessary
to pay attention to environmental requirements,
legislation and standards in this phase. Competi-
tion also plays a vital role in determining develop-
ment needs and projects as results of this phase.
The next, product and technology planning
phase, carries out actual research and development
projects as well as preparation for manufacturing
and logistics. The last phase, market planning,
introduction and follow-up take care of sales
and marketing planning as well as launch
decisions. Continuous systematic follow-up is
important in order to be able to improve the prod-
ucts quickly and promote the whole development
process.

In this research we compare the product
innovation management models of companies in
electronics industry in order to clarify the charac-
teristics of their innovation management systems.
Due to the confidentiality requirement of some
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pieces of information we describe the companies
interviewed in Finland as A, B and C. They all are
from electronics industry.

3. Basic model of product innovation management

In order to be able to develop innovations
a company must have an innovation management
system that

f takes the customers’ needs, the company’s strat-
egies as well as technological opportunities and
the company’s resources into account,

f determines the goals for the innovation process
based on these factors and

f manages and controls the different phases of the
innovation process based on these factors.

Fig. 2 shows our basic concept of product innova-
tion management. It is based on the fusion model
developed by Knut Holt [16], which Muramatsu
et al. [17] as well as Ichimura et al. [6] have put
forward. According to the fusion model, the in-
novation process could start after it has been found
out that technological opportunities provide feas-
ible solutions to fulfill customer needs or that there
is a need for a technological solution. So the fusion
of customer needs and technological opportunities
are a prerequisite for the innovation process. Criti-
cal success factor studies of innovation manage-
ment have revealed that it is necessary to pay close
attention also to the company’s goals and strat-
egies. Thus also the fusion of the company’s goals
with the customers’ needs and technological oppor-
tunities are prerequisites for the innovation pro-
cess.

In our concept, there are three main directing
forces in the innovation process: the company’s
managerial goals and strategies, the customers’
needs and requirements and technological oppor-
tunities. The company’s managerial goals and
strategies are influenced by the background of the
company, the economic situation of markets and
countries as well as the social and cultural environ-
ment. Competition in the market has an impact on
all the factors in our model. If the innovation man-
agement system of a company works well and
directs the innovation process properly, the result

Fig. 2. Basic concept of product innovation management.

of the innovation process is a new successful prod-
uct or a service.

The product innovation management system
should ensure that all the driving forces of the
innovation process are taken into account, the
goals for innovation process based on these forces
are set and the innovation process based on the set
goals is managed. On the basis of the basic concept
of product innovation management we have map-
ped and determined the required inputs and out-
puts of innovation management system. Fig. 3
illustrates the required inputs and outputs of the
product innovation management system. In the
figure the competitive situation is described indi-
vidually because it is vital input for the product
innovation management system.

In order to be able to manage the innovation
process effectively, the innovation management sys-
tem must be able to determine the right solutions
for the outputs illustrated in Fig. 3. The innovation
management system must determine the right
products or characteristics to be developed and
describe proper goals and levels for development.
Timing is also a vital element of the product in-
novation management system. If the company de-
velops products too early it might face financial
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Fig. 3. Required inputs and outputs of successful product innovation management system.

problems. If it develops products too late it might
stay behind its competitors. The right amount of
development investments also has significant im-
portance for the success of the innovation process.
If a company invests too little for product develop-
ment it is difficult for it to reach the development
targets and be able to compete with its competitors.
If a company invests too much it loses its cost
competitiveness. The fourth important outcome is
a proper, effective implementation of the innova-
tion process in which all the above factors are taken
into account.

The results of the innovation process are in-
fluenced by the quality of the determined outputs of
innovation management systems in a multiplica-
tory way. In order to get good results of the innova-
tion process the quality of all the required outputs
of the management system should be on a proper
level. If one output of the management system is
totally wrong ("0) the company cannot get suc-
cessful products or services from its innovation
process, even if other outputs are correct.

The innovation process has traditionally been
seen as a chain from basic research via applied
research to development projects and new products
[18]. The innovation process is not so straightfor-
ward in practice. Many processes have loops and
some basic research results never become innova-
tions. The fusion between opportunities produced
by different phases of research and needs is a vital
part to start and guide the innovation process. The
innovation process adds the economic dimension

to the technical results [2]. Innovations therefore
involve a series of interrelated scientific, technolo-
gical, organizational, financial and commercial ac-
tivities. Fig. 4 illustrates the product innovation
process as an elemental phase model. This elemen-
tal innovation process does not try to illustrate how
the real innovation process proceeds, but helps to
check that proper management tasks have been
taken care of in different phases of the product
innovation process. Before the actual product de-
sign phase, strategic directioning and need assess-
ment should be taken care of. In real life part of the
steps of the elemental innovation process overlaps
and there are some loops between the phases.

4. Outline for proposed interview questions

On the basis of the concept of innovation man-
agement (Fig. 2), the model of the product innova-
tion management system (Fig. 3), the elemental
product innovation process (Fig. 4) and earlier
studies of product innovation management we es-
tablished the items and questions to be investigated
in our interviews in order to clarify the character-
istics of innovation management systems in
Finland and Japan. Table 1 shows the outline of
questions for the interviews. The goal of these ques-
tions was to clarify the interviewees’ practical
working tasks and the flow of information in their
organizations in an open and truthful manner.
A detailed semistructured form for the interviews
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Fig. 4. Elemental innovation process.

was developed. With the help of the form same
basic questions were asked from every interviewed
person from every company but more detailed
questions were asked based on the expertise of the

interviewed persons and the systems of the com-
panies. The results of the interviews in the Finnish
companies are described in Section 5.

5. The results of the investigation

The proposed interview tool was applied in three
companies in Finland. We interviewed all the
people from one company at the same time. Be-
tween two and four people from each company
participated in the interviews. The interviewed
people were senior R&D and business managers.
The results of the interviews are summarized in
Table 2.

Product development and international trade
are critical success factors for all the interviewed
companies. They have invested clearly more to
R&D than average Finnish companies. Companies
A and B are parts of bigger corporations. Com-
panies A and C consider good customer knowledge
as their core capability. Company B emphasizes
technical capabilities. The descriptions of the fields
in Table 2 from “strengths and core capability” row
down to row “how to decide the amount to invest”
are directly described based on the interviewed
persons’ answers. Driving force of product develop-
ment in company A is customer satisfaction and
profitable growth in companies B and C. Fast de-
velopment cycles have a great impact on product
development in company B and founders values in
company C. Selection of proper areas and best
courses of direction to go are the biggest manage-
ment problems for companies A and C.

All the interviewed companies have formal, sys-
tematically described models for product innova-
tion management or product development. We
analyzed these models based on the received writ-
ten company documents and our interviews to clar-
ify answers for the points “process model2” down
to “fusion of users” needs and technology’ in
Table 2. These process models consist of phases
with different tasks and checking or decision
points. Company A has a process model, which
includes four reviews. One review is for predevelop-
ment and three of them are for product develop-
ment and design. Company B divides the product
creation process from R&D perspective into
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Table 1
Outline of questions for interviews

(1) Personal tasks and role, in how one is connected to product development.
(2) Image/opinion of the product development, marketing, sales, strategic planning staffs’ general capabilities, and ability to serve other

departments and the customer.
(3) The critical success factors of the company in pursuing to serve the customers.
(4) The conditions for successful innovation activity in the company.
(5) The strengths, weakness, problems and development goals of R&D.
(6) The driving forces, factors, persons and systems that direct product development.
(7) The flowing of information when products are defined and developed.
(8) The links of product development to strategic planning.
(9) Goal setting for product development and the selection of R&D project.

(10) Assessment of a competive situation.
(11) Assessment of customer needs for product development purposes: organization, habits and ways of action, systems.
(12) Measurement of R&D.
(13) The (computerized) systems that support product development.

research, advanced development, and product
development and post development. Product
development management consists of one pre-
development phase, a screening and business analy-
sis phase and six development phases. Company
C describes the product development process as
a model that consists of four pre-development
phases and six development phases.

Company A tries to promote the integration
between goals of certain product development pro-
ject and business strategies with the help of pro-
gram agreement. Still, it has no formal steps for this
purpose in its process model. Company B considers
the integration in the first pre-phase of its model.
Company C utilizes feasibility study for this pur-
pose that is executed before the first actual develop-
ment phase.

6. Conclusion

In our paper we propose an approach and ques-
tionnaire for comparative product innovation
management research in order to clarify the charac-
teristics of product innovation management sys-
tems in companies. Based on the basic concept of
innovation management and a product innovation
management system model we have formed an ex-
tensive list of points to be clarified. The concept and
input—output model have helped us to form a thor-

ough list of questions that are essential when trying
to clarify the problems of product innovation man-
agement and making it more effective.

With the help of the questionnaire we inter-
viewed people in three Finnish companies and we
are going to use the questionnaire for company
interviews in Japan to complete our study. We
received formal product innovation management
models from every interviewed company. With the
help of the models and the results of the interviews
we can reveal some characteristics of the innova-
tion management process of the interviewed com-
panies individually. We will try to find a connection
between the companies’ process models and their
approaches as well as their strengths and weak-
nesses. For this purpose it is necessary to make
more individual interviews in the investigated
companies.

In order to accomplish a good fusion between
customer needs and technology there should be
a clearly stated customer needs assessment phase or
task as well as fusion task in the product innova-
tion management process to determine clear re-
quirements for the product to be developed. The
integration of the goals of product development
projects with business strategies should be explicit-
ly and systematically taken care of in the very early
phases of the innovation management process and
there should be a formal phase for this in the
product innovation management process. The

M. Tuominen et al. /Int. J. Production Economics 60—61 (1999) 135—143 141



T
ab

le
2

S
um

m
ar

y
of

th
e

re
su

lt
s

of
in

te
rv

ie
w

s
ex

ec
u
te

d
in

F
in

la
nd

C
om

p
an

y
A

B
C

T
yp

e
o
f
p
ro

d
uc

t
In

d
us

tr
ia

l
C

on
su

m
er

du
ra

b
le

s
In

d
us

tr
ia

l

T
u
rn

ov
er

of
co

m
pa

n
y

19
95

U
S
D

14
0

M
U

S
D

40
00

M
U

S
D

10
0

M

N
u
m

b
er

of
em

p
lo

ye
es

95
0

10
00

0
70

0

S
ha

re
o
f
in

te
rn

at
io

n
al

sa
le

s
99

%
O

ve
r

90
%

95
%

S
tr

en
gt

hs
an

d
co

re
ca

p
ab

ili
ti
es

U
n
de

rs
ta

nd
in

g
o
f
cu

st
o
m

er
p
ro

ce
ss

T
ec

h
ni

ca
l
ca

pa
b
ili

ti
es

,o
pe

n-
m

in
dn

es
s

S
ki

llf
u
l
R

&
D

p
er

so
n
ne

l,
go

o
d

at
cu

st
om

er
re

la
ti
on

sh
ip

,
d
ee

p
cu

st
om

er
k
no

w
le

dg
e

S
uc

ce
ss

fa
ct

or
s

of
pr

od
u
ct

d
ev

el
op

m
en

t
U

n
de

rs
ta

nd
in

g
o
f
cu

st
o
m

er
s’

n
ee

d
—

sp
ec

ia
liz

ed
co

m
p
an

y
S
ki

llf
u
l
R

&
D

p
er

so
n
ne

l,
p
ro

ce
ss

st
ru

ct
u
re

o
f
R

&
D

,
va

lu
e

ba
se

d
m

an
ag

em
en

t

T
ec

h
n
ol

o
gy

le
ad

er
sh

ip
,
be

st
p
ro

d
uc

ts
,

co
n
n
ec

ti
o
ns

w
it
h

en
d

u
se

rs

D
ri
vi

n
g

fo
rc

es
of

pr
o
du

ct
d
ev

el
op

m
en

t
C

u
st

o
m

er
sa

ti
sf
ac

ti
o
n

—
p
ro

b
le

m
so

lv
in

g
P
ro

fi
ta

b
le

gr
o
w

th
,f

as
t

de
ve

lo
p
m

en
t

cy
cl

es
,
m

an
ag

em
en

t
o
f
co

m
pl

ex
it
y

F
o
u
nd

er
’s

va
lu

es
,
pr

o
fi
ta

bl
e

gr
ow

th
in

co
m

pa
ny

le
ve

l,
am

b
it
io

n
in

in
d
iv

id
ua

l
le

ve
l

M
os

t
im

p
or

ta
nt

fe
at

u
re

s
of

th
e

pr
od

u
ct

H
u
m

an
in

te
rf
ac

e,
u
se

r
fr
ie

nd
li
ne

ss
H

ig
h

q
u
al

it
y,

d
es

ig
n,

ea
sy

to
u
se

,
n
ov

el
ty

,l
o
gi

st
ic

s
H

ig
h

qu
al

it
y

an
d

te
ch

n
ic

al
pe

rf
or

m
an

ce

B
ig

ge
st

p
ro

b
le

m
s

in
p
ro

du
ct

de
ve

lo
pm

en
t

D
ec

id
e

w
h
at

to
d
o

an
d

w
h
at

ar
ea

s
to

go
to

F
as

t
gr

o
w

th
H

o
w

to
d
ec

id
e

b
es

t
co

u
rs

e,
co

m
pa

ti
b
ili

ty
p
ro

bl
em

s
w

it
h

di
ff
er

en
t

sy
st

em
s

O
rg

an
iz

at
io

n
st

ru
ct

ur
e

fo
r

de
ve

lo
pm

en
t

T
ea

m
s

T
ea

m
s

T
ea

m
s

G
o
al

se
tt

in
g

ap
pr

o
ac

h
es

an
d

to
o
ls

P
o
rt

fo
lio

an
al

ys
is

B
u
dg

et
in

g,
ro

ad
m

ap
p
in

g
B
u
d
ge

ti
ng

H
o
w

to
d
ec

id
e

th
e

am
o
u
n
t
to

in
ve

st
B
as

ed
on

av
ai

la
b
le

fu
n
d
s

S
tr

at
eg

ic
o
p
p
or

tu
ni

ti
es

,r
oa

d
m

ap
pi

n
g

Q
u
it
e

fix
ed

am
o
u
nt

b
as

ed
o
n

ea
rl
ie

r
ye

ar
s

P
ro

ce
ss

m
od

el
fo

r
p
ro

d
u
ct

d
ev

el
op

m
en

t
m

an
ag

em
en

t
P
h
as

e
m

o
d
el

w
it
h

1
p
re

-d
ev

el
o
p
m

en
t

de
ci

si
o
n

p
o
in

t
an

d
3

de
ve

lo
p
m

en
t

ph
as

e
d
ec

is
io

n
p
o
in

ts

P
h
as

e
m

o
d
el

w
it
h

1
p
re

-d
ev

el
o
pm

en
t

ch
ec

ki
ng

p
oi

n
t
an

d
6

d
ev

el
o
pm

en
t

p
ha

se
ch

ec
ki

n
g

po
in

ts

P
h
as

e
m

o
de

l
w

it
h

4
p
re

-d
ev

el
o
p
m

en
t

ph
as

es
an

d
ch

ec
k
in

g
po

in
ts

an
d

6
de

ve
lo

p
m

en
t

ph
as

es
an

d
10

m
il
es

to
n
es

(u
n
de

r
d
ev

el
op

m
en

t)

F
u
si
on

of
st

ra
te

gy
W

it
h

pr
og

ra
m

ag
re

em
en

t,
n
o

fo
rm

al
st

ep
s

in
th

e
pr

oc
es

s
In

th
e

fi
rs

t
p
re

-p
ha

se
o
f
th

e
m

o
d
el

W
it
h

b
u
si
ne

ss
fe

as
ib

ili
ty

st
ud

y
b
ef

o
re

fir
st

de
ve

lo
pm

en
t
ph

as
e

ch
ec

ki
n
g

p
oi

n
t

F
u
si
on

of
us

er
’s

n
ee

d
s

an
d

te
ch

n
ol

o
gy

M
ar

k
et

,
te

ch
n
o
lo

gy
an

d
ow

n
k
n
o
w

ho
w

an
al

ys
is

in
th

e
fi
rs

t
ph

as
e

P
ar

al
le

l
p
ro

ce
ss

In
th

e
fir

st
sp

ec
ifi

ca
ti
on

ph
as

e

A
pp

ro
ac

h
es

fo
r

n
ee

ds
as

se
ss

m
en

t
P
er

so
nn

el
d
is
cu

ss
io

n,
cu

st
om

er
p
an

el
s

M
ar

k
et

re
se

ar
ch

m
et

ho
ds

,u
se

r
st

ud
ie

s
P
er

so
n
n
el

d
is
cu

ss
io

n

A
pp

ro
ac

h
es

fo
r

co
m

p
et

it
iv

e
an

al
ys

is
T
o
ge

th
er

w
it
h

de
ve

lo
pm

en
t

p
ro

je
ct

s,
no

sy
st

em
at

ic
to

o
l
fo

r
es

ti
m

at
in

g
co

m
pe

ti
ti
ve

ed
ge

o
f
n
ew

pr
od

uc
t

Sy
st

em
at

ic
al

an
al

ys
is

fo
r

te
ch

n
o
lo

gy
co

m
pe

ti
ti
ve

n
es

s
T
o
ge

th
er

w
it
h

d
ev

el
o
pm

en
t

p
ro

je
ct

s,
n
o

sy
st

em
at

ic
to

ol
fo

r
es

ti
m

at
in

g
co

m
pe

ti
ti
ve

ed
ge

o
f
n
ew

p
ro

d
uc

t

P
ro

p
os

al
sy

st
em

F
o
rm

al
pr

op
o
sa

l
sy

st
em

In
ve

nt
io

n
pr

o
po

sa
l
sy

st
em

,
P
at

en
t

sy
st

em
Id

ea
ba

n
k

(u
nd

er
de

ve
lo

pm
en

t)

142 M. Tuominen et al. /Int. J. Production Economics 60—61 (1999) 135—143



goals of the projects should describe their role in
the overall business and the wanted contribution
for business strategies. In many cases, the wanted
contribution is described only at the whole product
development function level, not at the project level.

The interviews in Japanese companies, compari-
son of the cases and clarifying the individual and
common characteristics remain tasks for future
studies. Thus, a more general model will be pro-
posed in the future.
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