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Introduction

Numerous dudies have shown that functiona
integration is a critical aspect of today’s new
product development's (hereinafter NPD)
activities (Gupta et a., 1985, 1986; Song et 4.,
1997, Souder and Moenaert, 1992). As far
back as 1970, Allen observes that the
frequency, the dructure of communication
networks, and the nature of communicationa
mechanisms differ sharply between low and
high peformers in R&D organisaions More
recently, Caantone et d. (1995) review 500
aticles and books on NPD, innovation, and
generd management, and suggest that the
qudity of the marketing-R&D interface is one
of the current concerns in NPD research. Also
in Europe interface management is regarded as
a very important issue for current research
(Brockoff and Pearson, 2000). Similarly,
Griffin  and Hauser (1996) ducidate that
communication between marketing and R&D
is related to success, regardless of the focus on
sarvices or products, and on consumer or
indugrid markets.  This  rdationship  is
egpecidly paramount when the degree of
uncertainty in the environment is high.

The centra question raised by research on
integration is that NPD is a process that
requires the capability to obtain, process and
interpret  large amounts of market, technicdl,
financid and other information, in order to
develop product idess and evauate their
technicd soundness,  manufacturability  and
economic  (market) feashbility. This requires
organisations and individuas to be &ble to
overcome internd differences and barriers built
duing the process of differentiation
(Dougherty, 1992; Griffin and Hauser, 1996;
Lawrence and Lorsch, 1967), and implement
an NPD process based on collaboration of
dructurdly  separated, yet  interdependent,
functiond wnits.

Conceiving of the innovation process this way
means tha adong with diversty of information
and tasks to be performed, there is dso
diversty of behaviours and dtitudes, as
projects usudly require the contribution of
many people with different roles in the process.
The problem of integrating tasks and activities

becomes as well one of integrating atitudes
and behaviours.

The objective of the present paper is to explore
the reationship between performance in NPD
and integration of tasks and activities, on one
hand, and of behaviours, on the other.
Furthermore, it ams to explore the naure of
this rdationship under different conditions of

project uncertainty.
Previous ressarch has examined the bi-
dimendond naure of functiond integration

(eg. Kahn, 1996), but this has been done a a
departmenta levd. This paper complements
exiging liteesture by focusng on the
marketing-R&D integretion at the project leve
of andyss It dats by reviewing definitions of
integration and the effect of integration
practices on performance. It then presents the
method and results of the empiricd study and it
concludes with discusson and implications for
managers and researchers.

Literature Review

The concept of integration has been coloured
with diffeeent and various meanings. Authors
have tried to organise this diversty by
decribing types or levels of integration. For
indance, Mintzberg et d. (1996) digtinguish
between  inter-organisationd and intra
organisational  collaboration. The fird one is
concerned with collaboration among people
and across units, whereas the second includes
upstream (eg. suppliers), downstream (eg.
franchises), Governmenta, and laerd (as in a
shared research project) collaboration. The
current work recognises the recent trend in the
sudy of externd collaboration, but focuses
only on internd integration of functiond units
or departments in the context of NPD.

Functiond integration has dso been labdled:
interface (eg. Gupta et d., 1986), cooperation
(e.g. Pinto and Rnto, 1990), co-ordination (e.g.
Scott, 1998), collaboration (e.g. Jassawalla and
Sashittal, 1998), and cross- or multifunctiond
teams (e.g. Denison et d., 1996). In the project
management literature it is common to find
teems such as concurrent or  Smultaneous
engineering, integrated design and engineering,
or dedgn for manufacturing (eg. Hauptman



and Hirji, 1999). One common aspect between
these terms is tha they dl dres the crucid
interplay between human and organisationd
sysemsin NPD activities.

However, they also emphasise digtinct aspects
of integration. Kahn (1996) suggests that
definitions of integration have focused on two
atributes. interaction and collaboration. The
firg term emphasses the use and exchange of
communication between functiond units it
represents the dStructurd nature of cross
departmenta  activities. Collaboration  focuses
on the collective work between departments; it
represents the ungructured, affective nature of
interdepartmental relationships.  Based  on
quesionnaires to 514 marketing, R&D, and
manufacturing managers, Kahn (1996) found
that collaboration has a dronger effect on
product development and process development
performance than interaction.

Hauptman and Hirji  (1999) ague that
collaboration is needed to overcome the
negdive atitudes and behaviours that result
from differentiation and specidisation and to
support co-operation and productive conflict
resolution. Co-ordination is aso needed to
ensure timdy sequencing, scheduling  and
synchronisation of interdependent  activities.
The operationd definitions used by these
authors are different from those used by Kahn
(1996): integration mechanisms are a measure
of satus parity, job rotation, and group based
rewards, co-ordinaion mechanisms ae a
measure of project leader’s power and use of
communication technologies and tools. Based
on questionnaires to 50 cross-nationa project
teams, the authors found that both types of
mechanisms support an effective team process
and help to overcome the negative effects due
to geographic distance and time differences.
Developing grounded theory from a dudy of
ten high-tech firms, Jessawdla and Sashitta
(1998) built on Kahn's work to propose that
cross-functiona  collaboration goes beyond
integration. While cross-functiond teams and
concurrent engineering teams are some of the
key dructurd mechanisms by which to achieve
integration,  collaboration  reflects  specific
atributes of team membas and ther
organistiona  context.  Collaborative  firms

score high in dtributes such as transparency  (a
condition of high awareness achieved as a
result of intense communication and exchange
of hard-data) and mindfulness (a condition
where new product decisons and participants
actions reflect an integrated understanding of
the motivations, agendas, and condraints of al
paticipants). Collaboration is ataned only
after integration has been achieved. The
authors did not include performance measures
in their sudy.

Findly, in a case sudy of implementation of a
structured NPD process at Texas Instruments,
Bernasco et d. (1999) observed that mestings,
committees and teephone cdls improve
interaction, but not necessarily collaboration.
Collaboration is improved by shaing gods,
mutud underdanding and informda  activity.
The authors further suggest that managers use
interaction  for  edtablishing contact and
familiarity between depatments, collaboration
will dowly emerge from this process.

Not al these sudies address the reaionship
between performance and integration; some
(eg. Jessawdla and Seshittd, 1998) explore
the integration mechanisms only and do not
look a performance; smilarly, Hauptman and
Hirji (1999) explore the  integration
mechaniams, but not functiona integration per
se. Kahn (1996) and Bernasco et a. (1999)
concentrate on interdepartmental  integration,
and not on integration a the level of the NPD
project. Other contributions to the study of the
relationship between functiona integration and
performance tend to focus on one of its
dimendons only; for example, Gupta and
colleagues (Gupta et d., 1985; 1986) and Song
and colleagues (Song and Parry, 1992; Song et
d. 1998) have manly examined the interaction
dde of integration, which is defined as joint
involvement between functiond departments in
a number of eactivities intimady reaed to
NPD. Conversely, most of the works by
Souder, Moenaert, and associates (Moenaert et
a., 1994; Souder, 1988), Dougherty (1992),
and Pinto and Pinto (1990; Pinto et d., 1993),
have extendvely looked a the collaboration
part of the concept, but have not consdered
interaction of activities. Both groups of authors
tend to adopt a quantitative postion by using



wel-established measures (eg. questionnaire
application to R&D and marketing managers).

On the other hand, recent research suggests
that high levds of integration is not adways
desrable or achievable, and that its
relationship with other variables might depend
on factors such as product complexity or
product innovativeness (Kamoche and Cunha,
forthcoming; Souder and Moenaert, 1992
Weerd-Nederhof, 1998). These ideas remain
largely unexplored.

Furthermore, most of the a&bovementioned
research has been conducted in the American
and Japanese contexts. Some exceptions are
the works of Moenaet et a. (1994; Belgian
companies) and Haptman and Hirji (1999;
various European countries).

In sum, despite the knowledge accumulated on
the topic, there is a need to further explore the
relationship between peformance and the
marketing-R&D integration in its components
of collaboration and interaction, as well as to
assess the effect of contingency factors on that
relationship; moreover, this needs to be done in
an European sdting, where differences in
organisation  culture  may  introduce  new
dements yet to andyse and understand. The
current paper follows the quantitative tradition
of Gupta et a. (1985; 1986), Song and Parry
(1992), and Kahn (1996).

Method
Sample
The daa for this dudy comes from
guesionnaires  to 92 managers  directly

involved in NPD eactivities in more than 40
British and Dutch companies from vaious
indugtrial sectors:  chemicals,  pharmaceuticd,
homecare and personal care, eectronics and
tdecommunications,  building materids, and
white goods. The questionnaires were collected
in two different ways. A fird group of
questionnaires was mailed to 325 R&D/NPD
managers, this resulted in 47  returned
questionnaires (14.4% return rate), of which 39
had good quality data A second group of 68
guestionnaires was handed over directly to
NPD managers, as pat of a bigger project in
which it was adso collected a vaiety of

quditative data. As expected, the return rate in
the second group was consderable higher: 61 -
89%- questionnaires were returned, dthough
only 53 had good qudity data (e.g. completed
scales). T-tests for independent samples did not
reved datidtica differences between the two
groups in the mgority of the variables. There
were no differences between the British and
the Dutch groups ether.

Measures

All the variables with the exception of product
innovativeness, were measured on a 5-point
Likert scde. The measures were adapted from
those developed by a number of authors, as
described below.

ad Functiond integration: interaction. It was
used an adaptation of Song and Parry’s (1992),
and Gupta et a.'s (1985) scdes. The items of
this scde measure interaction in 18 activities
that require involvement between marketing
and R&D during an NPD proect. These
activities can further be grouped into five areas
of integration between R&D and marketing:
budgeting; planning and scheduling; concept
generation and screening; product
devdopment, testing and commercidisaion;
and post-commercidision  monitoring  and
service. Respondents were asked to rate on a
sde from 1 “veay low” to 5 “very high” the
level of interaction in the activity concerned.
Scores for the overdl level of interaction are
obtained by averaging the responses given to
the 18 items.

b) Functiond integration: collaboration. It was
used an adaptation of Pinto and Pinto’s (1990)
scale. The 15 items on this scale measure three
dimensons of cooperation:  interpersond
relations, communication and task orientation.
Respondents were asked to rate on a scale from
1 “drongly disagree’ to 5 “srongly agree’ the
extent to which each of the sentences best
described what happened during the particular
project. Scores for each sub-scde and for the
overall measure of cooperation are obtained by
averaging the regponses given to the
correspondent items.

c) Degree of product innovativeness.
Following Dougherty (1992), products can be
classfied according to ther degree of



innovativeness  in five aeass  applicaions,
market segments, didribution, technology, and
manufacturing. Based on these variables a
dichotomous scde was created: low and high
innovetive products (where the “high group”
reflectsinnovation in at least two of the aress).

d) Outcome measures. Six items were adapted
from works by Pinto and Pinto (1990), Song
and Parry (1992), and Song et a. (1998), to
measure the degree to which the gods of time
to market, costs, and product quaity were
ataned in the paticular project. Factor
andydss to the gx items showed three digtinct
factors, hence the items were grouped into the
three measures of time, costs, and quaity. A
vaue of 1 in the time scde indicates that the
product was launched before time; 5 indicates
that the project took longer to go to market. A
value of 1 in the costs scale indicates that the
product cost less than budgeted; 5 indicates
that the project cos more than predicted. A
result of 1 in the qudity scae indicates that the
find product was of lower qudity than
expected; 5 indicates that the product was of
higher qudlity than expected.

Results

A firda st of dexriptive andyss was
conducted on the data. Table 1 below presents
means and standard deviations for the variables
of interest in the two groups of questionnaires
and the overdl group. In addition, it aso shows
reliability estimates for the scaes.

Gengrdly  spesking, internd  consstency
coeffidents ae acceptable (Nunndly and
Berngein, 1996), dthough care should be
taken in reading the remaning datidicd
results whenever a scale scored below .60 (as
in one of the peformance scdes time for
development).

On average, respondents score higher on the
collaboration sub-scales than on the interaction
ones. Interpersona relations scores  higher
anongsd dl sub-scdes, with budgeting and
post-commercidisaion  monitoring  achieving
the lowest mean vaues of al scdes. In generd,
respondents aso report that projects are on
time, on codts, and hit expectaions in terms of
product quality.

Table 1- Assessment of instruments' quality and
descriptive statistics

a(no. Mean (SD)
items)
Functional integration:
interaction
Budgeting 642 3.1(91)
Planning 60 (2 35(.81)
Concept generation .80 (6) 34(.76)
Product development 74(5) 32(.72)
Post-commercialisation .60 (3) 31(.92)
monitoring
Total .84 (18) 3.3(.62)

Functional integration:
collaboration
Interpersonal relations (IR) 82(5) 4.0(.63)
Communication (Com) 104Dt 3.8(.67)
Task orientation (TO) .68 (5) 3.6 (.56)

Total (Tcol) 87 (14) 3.8(.51)
Time for development 57(2) 2.8(.86)
Cost 63 (2) 30(10)
Quality of end product 61(2) 35(.71)

T One item was eliminated from the scale and from
subsequent analysis due to its bad performance both in
reliability and factor analysis.

Table 2 displays corrdation coefficients
between the two dimensons of functiond
integration: interaction and collaboration.

Table2- Correlation matrix of inter action ver sus
collaboration

IR Com TO Tcol
Budgeting 17 25* 23" 24*
Planning 20 .26* 14 23*
Concept A1 .08 21 15
Product .09 .06 .08 .09
Post-com. 10 01 21 15
Total Int. 17 A1 25% 21

* p<0.05

Results show that collaboration correlates
higher with interaction in the initid dages of
the NPD process than with later stages. The
higher the degree of interaction between R&D
and marketing in the budgeting and in the
plaoning and scheduling dages, the more
collaborative are the behaviours and attitudes



of those involved in NPD proects and the
higher the degree of communication between
them.

The dage in which product development,
testing and commercidisation are carried out is
not corrdated a dl with the collaboration
scaes, which means that respondents do not
fed that collaboration between R&D and
marketing people is important during product
development.

Table 3 represents the pattern of correlations
between the interaction and collaboration
scales, and the performance variables.

Table 3- Correlation matrix of integration versus
performance- overall group

scdes and the peformance measure of cost.
Time to market and qudity of end product
seem to be associated with interaction when
products have a low degree of hnovativeness,
but not for more innovative products.
However, for more innovatlve products,
collaboration amongst team members seems to
be important especidly for reducing costs of
development.

Table4- Correlation matrix of integration versus
performance- 11- L ow degree of innovativeness, 12-
High degree of innovativeness

Time Cost Quality
11 12 11 12 11 12

Budgeting .03 -11 -12 -11 30 00

Time Cost Quality
Budgeting -02 -09 16
Planning -14 09 .28*
Concept -21 -27* 24*
Product -.33* -.16 21
Post-com. -.32* -.20 A5
Total Int. -.30* -21 29
Inter. Rela. -.08 =17 .09
Communic. -.05 J4 .07
Task Orien. -04 .00 21
Tota Colla -.06 -14 .16

Planning -27 -03 o7 12 31 23
Concept -32 -14 -23 -3 41 .05
Product -38¢ -31 -16 -15 15 .29
Post-com. -46* -25 -36* -4 35 -03
Total Int. -39 -26 -24  -19 38 15
Inter. Rela -4 -17 -04 -A41% 09 07
Communic. -01 -14 06 -44* 08 .02

Task Orien. 0 -22 16 -30 33 .01
Total Colla. 00 -21 06 -4r 23 04

* p<0.05

In generd, corrdation coefficients are weak to
medium, with the interaction scdes scoring the
highes vaues amongst dl. The collaboration
scdes show very wesk or even inexisent
asociation  with the peformance measures.
Qudity is dgnificatly corrdated  with
interaction in the initid dages of the NPD
process, whereas time seems to be more
important for interaction in the later Stages
(negetive corrdations in the present case
means that the higher the interaction the less
timeit takesto launch a new product).

The patern of corrdaions changes if the
andyss is broken down by degree of product
innovativeness. Table 4 contragts  the
correlation patterns between high and low
innovative products.

As it can be observed from the table, the
incluson of degree of innovativeness propes
up corrdaion vaues and changes dramaticaly
the reaionship between the collaboraion

* p<0.05

Likewise, when regresson andyss is
performed, indices improve if the degree of
innovativeness is taken into account. Table 5
shows regresson results for the three
performance measures for the overdl group
and by degree of innovativeness.

Table5.1- Regression Analysis- Time

Rz Standardised Beta coefficients and (t-values)

Overall group
0.09 Tot. Interaction=-0.31 (-2.67*)
Tot. Collaboration= 0.01 (0.08, ns)

Low degree of innovativeness
0.19 Tot. Interaction=-0.47 (-2.78*)
Tot. Collaboration= 0.21 (1.24, ns)

High degree of innovativeness
011 Tot. Interaction=-0.27 (-1.67, ns)
Tot. Collaboration=-0.22 (-1.38, ns)

* p<0.05



Table5.2- Regression Analysis- Cost

R2 Standardised Beta coefficients and (t-values)

Overal group
0.05 Tot. Interaction=-0.19 (-1.68, ns)
Tot. Collaboration=-0.10 (-0.88, ns)

Low degree of innovativeness
0.09 Tot. Interaction=-0.31 (-1.90, ns)
Tot. Collaboration=0.18 (1.11, ns)

High degree of innovativeness
0.26 Tot. Interaction=-0.21 (-1.43, ns)
Tot. Collaboration=-0.47 (-3.22 *)

* p<0.05

Table5.3- Regression Analysis- Quality

Rz Standardised Beta coefficients and (t-values)

Overall group
0.10 Tot. Interaction=0.26 (2.30 *)
Tot. Collaboration=0.13 (1.15, ns)

L ow degree of innovativeness
0.17 Tot. Interaction= 0.33 (2.05 *)
Tot. Collaboration= 0.15 (0.94, ns)

High degree of innovativeness
0.02 Tot. Interaction=0.15 (0.87, ns)
Tot. Collaboration= 0.05 (0.29, ns)

* p<0.05

Regresson results are generdly very low but
they tend to improve when andydss is
performed according to the degree of product
innovativeness. As in the corrdation andyss,
interaction tends to contribute more than
collaboration for explaning time and qudity,
whereas collaboration gppears to have an effect
on codt for high innovative products.

Discussion and conclusions

Degpite the low vdues found for both
corrdation and regresson andyss, these ae
comparable to those reported by other authors.
For example, the standardised path coefficient
estimates between cooperation and
performance in Song et a.'s (1997) sudy vary
between 0.22 and 0.38. Pinto and Pinto (1990)
report an adjused R2 of 0.29 between
cooperation and task outcomes. And the

regresson coefficients described by Kahn
(1996) vary between 0.01 and 0.14. If on one
hand these low vaues -yet ddidicdly
gonificant- indicate that other variables not
incuded in this sudy hdp to explan the
variance of performance measures -as indeed
suggested by Brown and Eisenhardt (1995)-,
they dso show that functiond integration is
associated with time, cost, and qudlity.

Ovedl, the reslts of this invedigaion
confirm those of severd authors that have
looked a the reationship between functiond
integration and  process and  product
performance (eg. Dougherty, 1992; Griffin
and Hauser, 1996, Moenagrt et al., 1994; Pinto
et a. 1993). However, the findings adso
uggest that integration is a multidimensiond
congtruct which relates differently to outcomes
in NPD. Firdly, interaction between marketing
and R&D in the initid dages of the NPD
process seems to assume a prominent role in
the quaity of the end product, whereas
interaction in later stages appears to be more
asociated with time to market than with costs
and qudity of the end product. These results
give patia support to Verganti (1997) and
Song et a. (1998): in both studies it was found
that integration in the concept generation stage
contributes to better product effectiveness and
product  efficiency. Secondly, athough
collaboration has been advocated as having a
more important impact of peformance than
interaction (Kahn, 1996), the current research
has shown opposite results. A possible reason
for this digparity might be relaed to the
different operationd definitions utilised in this
sudy and in Kahn's work. For example, Kahn
(1996) uses mechanisms of communication for
measuring  interaction, whereas the current
sudy used NPD activities tha are likdy to
require integration between functiond units.

Findly, this research provides evidence tha
the degree of product innovativeness plays an
important role in undersanding the benefits of
intra-organizational  collaboration during NPD.
As shown, collaboration may be more relevant
under circumgtances of high new product
innoveiveness than when minor vaiations ae
introduced in a new product. As such, these
findings suggest that a universa gpproach to



the management of NPD may not be possble.
As agued by Kamoche and Cunha
(forthcoming) and Weerd-Nederhof (1998),
more than indging on the benefits of a one
best way, researchers should andyze how
different  contingencies  recommend  the
adoption of diffeeent NPD configurations.
Moreover, it is anticipated that the traditiona
sequential models (e.g. Cooper, 1988; 1990)
may be useful for “routine innovations’, but
not for the development of new products with a
higher degree of innovativeness.

The data further shows tha interaction may be
beneficid for less innovative new products,
while collaboration may be necessry while
developing highly new products. This can be
explaned by the type of activities involved in
both kinds of projects. more structure can be
used in the firgt case; less structure and a need
for sensemaking require collaboration in the
latter. Therefore, this research suggests that the
chalenges posed by different types of products
may be fundamentd not only for undersanding
the paths for NPD, but aso for designing NPD
activities which adapt to the type of product.
With regard to this, existing product typologies
(e.g. Clark and Whedwright, 1993; Coombs et
a. 1998) could be used to increase knowledge
onthefidd.

Recent research (eg. Brown and Eisenhardt,
1995, 1997) proposes that unconventiond
development practices such as extensve
communication, loose sructuring, and fluid job
decriptions, ae fundamenta ingredients in
NPD proects, which confirms that more
collaboration may be necessxy when a new
pah must be discovered, while more
interaction may be recommended for
devdoping minor innovations. These reaults
fundamentdly reflect the divergence between
exploration and exploitation, and confirm that
more is better if such a divergence is
considered.
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