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THE MANUFACTURING CONTRIBUTION TO INNOVATION

Abstract

The description of the contribution of manufacturing to the

innovation process is often limited to the task of providing

the necessary information to enable the development function

to create a design which is easy to manufacture, and to be

instrumental in the fast ramp-up of the production process

Though these are important tasks, it is argued in this

paper that there is a third aspect of manufacturing's

contribution to innovation,	 namely the creation of a

manufacturing	 system which is favourable to	 product

innovation. This goes far beyond the design of an

appropriate production process, but requires the creation of

a general manufacturing environment which is amenable to

product innovation. This thesis will be tested with data

from a large survey of senior manufacturing managers.

Acknowledgement : this paper was written while Arnoud De

Meyer stayed as visiting professor with Keio University,

Tokyo, Japan. He is grateful for the insights and contacts

provided by his colleagues at Keio Business School.
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Innovation, it has been argued, is an activity which is

by definition a common task and challenge for the

development, marketing and manufacturing functions in the

company. Quite a few studies have focused on the importance

of the R&D-marketing interface. Already in the early studies

on innovation the importance of a good collaboration between

R&D and marketing had been stressed ( Rothwell, Freeman.

Horlsey, Jervis, Robertson and Townsend, 1974). The

literature provides a number of suggestions of how to

improve the interface between R&D and marketing (Desphande

and Zaltman, 1984; Gupta, Raj and Wilemon, 1985; Moenaert

and Souder, 1990; Souder and Chakrabarti, 1978). Less

numerous however are studies on the R&D-manufacturing

interface. Only more recently this particular aspect of the

innovation process has received more attention. Yet this

interface has to play an important role in determining

whether an innovation will be profitable or not. A good R&D-

manufacturing interface can lead to a cost efficient

innovation and timely availability of the product for

introduction in the market (Bergen, 1983). It has been said

that difficulties in the interface between manufacturing and

R&D are one of the most important causes of delay in the

development process. Studies have focused on the importance

of an integrated type of organisation (Epton, Pearson and

Payne, 1984; Imai, Nonaka and Takeuchi, 1984; Rubenstein and

Ginn, 1985), educational systems for manufacturing employees

(Bergen,	 1982;	 Bergen and Miyajima,	 1986), supplier

involvement in the design and production process (Imai et
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al., 1984; Clark, 1989), and radically different approaches

to problem-solving activities (Clark and Fujimoto; 1989).

The question which is studied in most of these studies

is : what can be done to the existing R&D-manufacturing

interface to improve the innovation process. Much attention

is paid to the improvement of the integration in design and

manufacturing in order to install design for manufacture

methodologies (Stoll, 1986). The idea behind this approach

is that costs can be significantly reduced during the

production stage by designing a product that takes into

account the constraints imposed by the firm's manufacturing

system. To put it in a somewhat extreme way, the issue at

stake is how design can make live 'easier' for

manufacturing. Since design costs are often small compared

to process design and production start-up costs such an

approach makes a lot of sense. The task of manufacturing in

this is to provide and actively transfer the necessary

information to the design and development groups.

A second aspect which received a lot of attention is

the ability of manufacturing to quickly start up and ramp up

the production of the new product. Close integration between

the design and manufacturing to smoothen the transfer of the

technology from the development group to the production team

is advocated (Roberts and Frohman, 1980). Solutions such as

joint planning, execution and control between development

and manufacturing were suggested.
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We want to propose here that manufactuirng has an

additional role to play in the firm's innovation process.

Rather than asking the important question what the design

function can do to improve the manufacturability of the

product, we want to address the question what kind of

manufacturing system is needed to enhance the firm's

capability to carry out product innovation. In other words,

is there a typical manufacturing environment that is more

adapted to product innovation.-- It will be clear that we

want to go beyond the production process which has been

designed to manufacture the product. The environment we

refer to includes the manufacturing strategy, the misson of

the plant, the general investments in the plant and the

infrastructural options pursued.-- The goal behind answering

this question is then to suggest that to become product

innovative, it is not sufficient to create an innovative

atmosphere within the company, or to create closer contacts

between different groups, so that they share information.

The innovative firm needs also to conceive a different

approach to the management of its manufacturing function,

one that is adapted to innovation.

Rather than inductively design such a manufacturing

environment, which is favourable to product innovation, we

will ask ourselves whether the manufacturing system in a

large number of innovative firms is different from the one

in firms where product innovation is less emphasized. If we
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can establish such a difference, one can argue that this

provides complementary evidence to case-based studies, that

indeed innovation is enhanced by specific forms of

manufacturing environments.

Most of the studies, with exception of the automobile

study by Clark and Fujimoto (1989) use small samples, and

look at best practice in the firms. To study the research

question at hand we propose to use a large sample of

European manufacturing firms to analyse whether the degree

of product innovativeness differentiates the manufacturing

practices in the firm. Our study is limited to product

innovation. Whenever we talk about innovation, or innovative

in the next sections we mean product innovation or

innovative with respect to products.

SHORT LITERATURE REVIEW

In their work on technological life cycles Abernathy

(1978)	 and Utterback and Abernathy (1975) distinguish

between a product and process oriented stage in	 the

evolution of a technology and its applications. They

identify specific production processes with each of these

stages. In the fluid stage, where product innovation is the

dominant form of innovation, the manufacturing will be less

integrated	 and more flexible,	 with	 relatively	 less

investments in production technology. In the more mature,

stable	 state,	 where	 process	 innovation	 dominates,
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investments in production technology will be more

significant and dedicated, rules and operating procedures

will become more important and efficiency will become the

main goal, as opposed to flexibility in the fluid stage.

Consequently one can hypothesize that :

hl : the more innovative firm will put more emphasis on

flexibility and less on production efficiency and

dependability than the less innovative firm

Bergen (1984) has analysed the differences in the R&D-

manufacturing interface between German, British and Japanese

firms, and he attributes a lot of the differences to

differences in on the job as well as formal training. Also

Fruin (1989) in his analysis of what he calls Toshiba's

'development factory' emphasizes strongly the employee

related aspects. The development factory is a factory

specialised in developing, introducing, and ramping up of

new products. Among the characteristics which differentiate

this development factory from other factories he sees :	 a

high	 specialisation	 by function and product area

centrality of the organisation; high leverage of the

companies' skills in the factory; a tremendous feeling of

community; liveliness ("it is pleasant to work here");

management of effort rather than of resources; an emphasis

on state-of-the art automation. Apart from the automation,

most of these programmes are people-oriented. Managing the

human resources in a less Taylorian way seems to be positive

for the innovation in the company. This leads us to a second

hypothesis :
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h2:	 more	 innovative	 companies will	 put more

responsability with 	 the individual	 manufacturing

employees

The issue of automation deserves some more attention.

Based on Abernathy the position would be that less

innovative firms would be more heavily automated. Fruin's

in-depth case study points in the opposite direction. The

contradiction between the two studies can be explained by

the	 fact that both talk about a different type of

automation. Abernathy still described in 1978 hard

automation, while the automation Fruin refers to is probably

the flexible automation of CAD-CAM, FMS and CIM. Ettlie and

Reifeis (1987) see as a result of nine case studies that an

inte grated CADCAM system can be a beneficial effort to

improve the design-manufacturing interface. Adler (1989)

warns that expectations about flexible automation are very

high, but that getting the benefits out of CADCAM

integration is very difficult. He suggests that CADCAM is

not a solution to design-manufacturing coordination, but at

best an opportunity. Cautiously we would propose a third

hypothesis :

h3a: more innovative companies invest more in flexible

automation technologies than less innovative companies

h3b : more innovative companies invest more heavily in

integration of information systems across the different

business functions.

The need to integrate internally in the organisation
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has been emphasized by many authors (Rubenstein and Ginn,

1985). But this integration does not have to be limited to

the internal organisation. Clark (1989) demonstrates with

data from ca. 75% of the world's automobile industry that

involving suppliers in the design of the product improves

the development time and development cost of the product

considerably. He stresses that the companies which are more

successful in doing so, are not simply downloading part of

the design process on the supplier. In fact there is no

ground whatsoever to suppose that suppliers would be either

more, or less efficient in carrying out the development

task. No, he clearly argues that to reap the benefits of

involving the supplier, one has to create a relationship

with the supplier, which is very different from the

adversary relationship many companies all over the world are

still used to. Development is of course no innovation. But

Clark's results, which are limited to development of

automobiles are strongly supported by the case studies on

which Imai et al. (1985) report. They too argue in their

analysis of the 'Japanese' innovation process that the

sharing of information and the longstanding relationships in

the supplier network contribute to the quick responsiveness

of Japanese companies in terms of developing and launching

new products. On the basis of these results we would propose

the following hypothesis :

h4 : more innovative companies take a more systems-

oriented view of the procurement function than less

innovative companies
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The willingness to collaborate with suppliers in the

design of new products can be combined with the emphasis on

flexibility which was stressed by Abernathy (1978). If

companies want to keep their flexibility, and

manoeverability to react to changes in the market place, one

would expect them to be less vertically integrated. Indeed a

high degree of vertical integration creates a lot of fixed

assets which will become sources of resistance against

introducing new products. To keep the production efficient

one will strive for a full capacity utilisation of the

different steps in the production process. This will again

constrain the innovation process. As a consequence one would

expect :

h5 : more innovative companies are less vertically

integrated than less innovative companies.

In the analysis of generic manufacturing strategies of

North American manufacturing firms Roth and Miller (1989)

conclude that their group of 'innovators' are characterised

by an emphasis on CAD and the development of new processes,

the	 improvement of lead times in production	 and	 a

willingness	 to	 make	 structural	 (as	 opposed	 to

infrastructural) changes in manufacturing. Hayes,

Wheelwright and Clark (1988) see as one of the elements

contributing to high performance development projects the

capability of companies to have high-performance

manufacturing organisations. They define these organisations

as companies which have their processes under control, where
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confusion is minimal, everybody is continually learning, and

where the process is characterised by low work-in-process,

short cycle times, and high quality. This leads us to a

further characteristic of the innovative company :

h6 : more innovative companies will invest more in

production programmes which are characteristic for

high-performance manufacturers.

RESEARCH METHOD

To test these hypotheses we will use the data provided

by the European Manufacturing Futures Project (1). This is a

biyearly survey which is administered to senior

manufacturing managers of large European companies. The data

which will be used here, was obtained in 1987 (Ferdows and

De Meyer, 1988) and 1988 ( De Meyer and Ferdows, 1990). The

unit of analysis of the questionnaire is a business unit.

This can be a plant, a subsidiary or strategic business unit

in a larger group, or a company. The questionnaire which is

used to collect the data has three sections which are

relevant to this analysis.

The first set relates to the competitive priorities or

capabilities, which the respondents think will be important

in their industry. The importance is measured on a seven

point self-anchoring scale, going from not important to

extremely important. The set of nine competitive priorities

are similar to the manufacturing capabilities
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which are proposed in any book on manufacturing strategy

(Buffa, 1984; Hayes and Wheelwright, 1984; Skinner, 1978).
They include the ability to offer low prices; to make rapid

design changes and/or introduce new products quickly; to

offer consistent quality; to offer high performance

products; to offer a broad product line; to offer fast

delivery; to offer dependable delivery: to change production

volume quickly; and to change the production plan quickly.

Since one can argue that the external environment in which

these senior manufacturing managers are working is rather

low in terms of analysability, the interpretation they have

of the environment is probably more the way they will

attempt to shape the industry than a true picture of the

competitive priorities in the industry (Daft and Weick,

1984). One should interpret these answers as how these

senior manufacturing managers interpret their environment

and want to shape their industry from their company's point

of view, rather than as a true reflection of the strategies

which	 will objectively be needed in that 	 particular

industry.

In the same section of the questionnaire we also

requested the senior manufacturing managers to judge their

business unit's capability against that of their best

competitor, and this for each of the nine competitive

priorities. With 'best' we did not mean largest, but best

in terms of manufacturing practices. The question was asked

somewhat differently in 1987 and 1988. In 1987 we asked for
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their perception of the gap vis-a-vis their competitors, and

in 1988 we asked them to judge their current strength vis-a-

vis their competitors.

The second set of data are a number of characteristics

of the company, such as source of process knowhow, value

added as a % of sales, investments in R&D, growth rates, and

the share of new products as a % of sales.

The third set of data is a closed list of 37 action-

plans in manufacturing. They cover a broad range of

structural and infrastructural programmes. This list is the

result of brain-storming by the researchers, and has been

checked over the years with practitioners on its validity.

It is of course not exhaustive, but it is probably a

satisfactory list of action programmes which manufacturers

considered during the years covered by the survey.

For each of the action plans we asked the senior

manufacturing manager to indicate what kind of emphasis the

company would place on it over the next five years. Again

the repondents were asked to indicate their emphasis on a

seven point self anchoring scale, where 1 stood for no

emphasis , and 7 indicated a very significant emphasis. An

identical list was used to ask the respondents to indicate

which action programmes they had invested in over the last

years. In 1987 we used a similar seven point scale. In 1988

we asked the respondents simply to tick off the programmes

on which they had put a significant emphasis. Thus for the
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past actions in 1988 we have only binary data. In contrast

to the competitive priorities which are heavily influenced

by the external environment, the action programmes are

concrete internal plans. Action programmes in manufacturing

are often long term, require considerable investments, and

involve large groups of people. For these reasons one can

safely assume that the action programmes which are planned

for the next two years, are very concrete plans which are on

the desk of the senior manager. In that sense they are no

dreams of what the company would be supposed to do in case

it were an ideal company. There remains of course a certain

degree of wishful thinking in these answers.

The sample consists of 225 responses in 1987 and 184 in

1988. The original panel for the study consisted of the 100

largest	 manufacturing	 companies in the four 	 biggest

economies in Western Europe, and the 50 largest

manufacturing companies in the smaller Western European

countries. About 850 questionnaires were sent out to these

companies. The sample is biased by selfselection. But as is

analysed elsewhere, there is no systematic bias in favour of

a particular industry or country. The sample is however

biased towards the larger, more profitable companies (De

Meyer and Ferdows, 1990; Ferdows and De Meyer; 1988). There

are no start up companies in the sample. Some of the

questionnaires	 were	 discarded due to	 incomplete	 or

unreliable data.
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To test the hypotheses the following approach was used.

The first task was to separate the more innovative companies

from the less innovative. To do so we used the answers to

the question what the proportion of new products, introduced

over the last five years, was as a percentage of total

sales. The advantage of using this variable is that we

measure commercial success in product innovation. We do not

measure the number of innovations. The risk exists that in

that way we include those companies which are not really

product innovative, but which have had luck, and derive a

large part of their sales from a recently introduced

product. Since we use a larger sample, one can argue that

this 'luck' factor will cause no more than some noise in the

data. Moreover, by looking at two years of data we reduce

the influence of random noise somewhat.

On the average in 1988 the proportion of new products

as a percentage of sales (further to be called '% past new

sales') was 27.7% with a standard deviation of 27.5. In 1987

the percentages are lower : the average is 17.1%, while the

standard deviation is 17.7. This increase from 1987 to 1988

in the % of past new sales has been explained (De Meyer and

Ferdows, 1990) by some differences in the composition of the

sample, but also by a strong improvement in the European

manufacturing industry over the period concerned. To

separate the high from the low innovators we decided to

categorise every company with a % of past new sales less

than the average as a 'low innovator', while every company
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with a higher % of past new sales than the average plus one

standard deviation, as a 'high innovator'. This may seem a

somewhat arbitrary separation, but in that way we reach our

objective of clearly singling out the innovators : in 1988

more than 55% of their sales come from products which have

been introduced during the last five years. This procedure

has been proposed under different conditions to single out

high performers (Allen, 1977). The separation leads in 1988

to 106 low innovators and 28 high innovators, and in 1987 to

122 low innovators and 23 high innovators. These numbers of

course do not add up to the total sample. First of all we

discarded a group in the middle, and secondly not all

questionnaires were usable. From now on the analysis will be

limited to these groups.

One final remark on the sample : there is of course an

extensive overlap between the sample of 1987 and 1988. 95

companies answered in both years. We took advantage of this

to look for the 1988 high and low performers which have

answered in both years to see what their future and past

action plans had been in 1987. The rationale for doing this

is that the good record as product innovator may be

influenced by the manufacturing choices which have been

implemented in the past. Compared to the larger group

average % of past sales(27.2%) and standard deviation (27.5)

do not really change for this more limited group. There are

59 low innovators and 16 high innovators in the common

sample.

16



Once we have the samples on can look at the differences

between the high and low innovators in terms of competitive

priorities, action plans and business unit characteristics.

For this we used a simple t-test, assuming pooled variance.

RESULTS

Before analysing the results it seems necessary to find

out whether our separation is not simply a separation of

industries. Since we considered the Standard Industrial Code

to be inadequate to verify this on a relatively small sample

like this, we decided to use a self-selected categorisation

which is part of the questionnaire (table 1). Although

there are some differences between the group of high and low

innovators, they are not significant. There are

proportionally a few more consumer product companies in the

group of high innovators, and a few more producers of raw

and semi-finished goods in the group of low innovators, but

the overall picture is one of no large bias towards one or

the other group.

Insert table 1 about here

A first quick glance at the results can give some

confidence in the instrument. Programmes which were

emphasized in the 1987 future programmes are mentioned in

the 1988 past action programmes.	 And high innovators
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emphasize new processes for new products, while low

innovators emphasize the development of new processes for

old products. High innovaotors seem to emphasize more the

improvement of their capability to introduce new products.

The group of high and low innovators do not differ from

each other in terms of their business characteristics. The

only strong differences are that in 1987 the high innovators

spent more on R&D as a % of sales, and they have a

significantly higher growth rate. There is in 1988 a weak

indication that low innovators turn less to internal sources

for their process know how, and that in 1987 the high

innovators have relatively speaking somewhat more

engineering personnel as a % of the total personnel than the

low innovators. But there are no differences in the value

added created in manufacturing. The fifth hypothesis cannot

be supported. If one takes the lower internal sourcing for

process	 know how by low innovators into account the

hypothesis has to be rejected on the basis of this data.

insert table 2 about here

The differences in how the competitive environment is

perceived are not very strong either (table 3). But they

tend to support the first hypothesis. In 1988 the high

innovators see less need for dependability of the delivery,

and the low innovators consider that their product line is

well performing in terms of its breadth. This does not mean
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that they have necessarily a very broad product line, but

they consider themselves strong enough vis-a-vis the

competition. They see no need for increasing the number of

products. Consequently they probably feel less the need to

innovate. If we look at the influence of the categorisation

in 1988 on the opinions expressed in 1987, then we see that

the low innovators emphasize more the need for low prices,

while the high innovators emphasize more the need for

production plan flexibility. In 1987 the high innovators

emphasize more the ability to rapidly design new products.

And if we look at the gaps vis-a-vis the competition, the

list of significant differences is quite long. Both on

flexibility issues and low prices the low innovators feel

they have a bigger gap than the high innovators. These

results provide support for the first hypothesis, and there

is no reason to reject it.

Insert table 3 about here

Looking at the list of action plans (table 4), one will

observe that the action plans related to the employees and

on which the two categories differ significantly is very

limited. In fact there is only worker safety and supervisor

training in the 1987 data. And in both cases they are more

heavily emphasized by the low innovators. One could perhaps

make a case that the higher attention paid to supervisors as

opposed to giving workers a broader range of tasks, or more

planning	 responsability,	 is an expression of a more
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hierarchical management system, but the evidence seems to be

very weak. We have to conclude that we cannot find any real

differences in the way manufacturing employees will be

managed.

Insert table 4 about here

Both in 1988 and 1987 the degree of intention to

automate the design and the manufacturing function are.

different for the two groups. In 1987 CAD and Production and

Inventory Control Systems (PICS) belong to the past action

programmes of the high innovators, and CAD, introduction of

robots, and integration of manufacturing information systems

belong to their more heavily emphasized future programmes.

In 1988 the high innovators have emphasized more heavily

CAM, CAD and the development of new processes for new

products, and will keep on emphasizing CAM in the future.

Looking at the influence of the 1988 categorisation on the

1987 data one can see the CAM and PICS was more emphasized

by high innovators, and CAM would be equally emphasized in

the future. The concept of CAM is a constant throughout the

two years, and combining the two years. And aspects of

integration (both integration of information systems, and

PICS, which assumes an integration between sales,

procurement, manufacturing and design), come back in both

years. The third hypothesis seems to find quite some

support.

In the past and future actions of 1987 we find the
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reduction of vendor lead times more heavily emphasized by

the high innovators. Combined with the attention paid to

PICS, this would support that the relation with the vendors

is more important to the high innovators. Indeed shortening

the lead time of vendors, is difficult to obtain without

having a more modern collaborative view on the supplier

relationships. Although the support is limited, the fourth

hypothesis seems to withstand the test.

Finally, we find that high innovators emphasize more

heavily items like manufacturing reorganisation in both 1988

past and 1987 future action plans; the improvement of the

capability to introduce new products in 1987 future and 1988

past action plans; defining a manufacturing strategy in past

and future action plans in 1987, manufacturing lead time

reduction in 1987 past and future action plans, the

development of new processes for new products in 1988 past

actions. Low innovators emphasized on the contrary new

processes for old products in 1987 future and 1988 past

actions, preventive maintenance and capacity expansion in

1988 future actions, plant relocation in both 1987 past and

future action plans (for the respondents who answered both

years). They are a varied set of programmes, and there is

definitely no indication that the high innovators are modern

manufacturers, as opposed to the low inovators. But the

combination of redefining a manufacturing strategy with lead

time	 reduction,	 integration of info	 systems,	 PICS,

improvement of capabilities to launch new products (better
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introduction	 in the production process as 	 well	 as

development of new processes), CAD and CAM seems to indicate

that the high innovators have indeed some of the

characteristics of what Hayes et al. (1988) called the high

performance manufacturers. Support for the sixth hypothesis

is available.

DISCUSSION

We do not pretend that the results we have presented

here are a conclusive test of the hypotheses. They should be

seen in the context of the case-based work that was referred

to in the literature review. But we would like to propose

the following summary. Our results, based on a relatively

large but somewhat biased sample indicate that indeed

companies which emphasize product innovation pursue a

different portfolio of manufacturing priorities and action

programmes than companies which emphasize less product

innovation. If they succeed, one would expect these more

innovative companies to develop a manufacturing system which

is different from the one of companies which are less

product innovation oriented. In particular we find evidence

to support the hypotheses that high innovators invest more

in flexible automation technologies, and attempt to

integrate the information systems in manufacturing. They are

working on a different relationship with vendors and

suppliers, probably less emphasizing lowest purchasing cost,

but rather investing in speedy delivery and a	 close
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collaboration in the sense suggested by Clark (1989). They

seem to be somewhat closer to the profile of a high

performance manufacturer as described by Hayes et al.

(1988). But we find no evidence that they treat their

workforce differently, or that they are less vertically

integrated than the group of low innovators. In their

priorities the high innovators emphasize less the pure cost

efficiency and the dependability in favour of flexibility.

The conclusion that the manufacturing system of a high

innovator differs from that of a low innovator is an

important one. It implies that if the manufacturing system

is not appropriate, that the innovator can be inhibited by

the manufacturing. Indeed, Abernathy (1978) already

suggested that the manufacturing process could be a serious

obstacle in the process of technological renewal. He coined

the term 'Productivity Dilemma' to indicate that the

efficiency of the production process, associated with a

mature technology, could become a major hindrance for the

company to internalise a new technology. Engineers, he

suggested, do not like to give up the efficiency of the old

production system in favour of the flexibility and messiness

of the production system associated with new technologies.

And Hayes et al, (1988:326) argue that ' a company can

improve its development effectiveness only about as fast as

it improves its manufacturing capabilities'. They see a

close link, not only between product and process, but

equally between more generic design and manufacturing
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capabilities.

Our argument is somewhat similar. Manufacturing systems

of high and low innovators are different in their objectives

and in the emphasis on action programmes. However there is

some difference with Abernathy's productivity dilemma. Some

interpretations of the technological life-cycle tend to

suggest a certain predestination. According to these

arguments as a company's manufacturing system becomes more

efficient, it will become automatically less hospitable to

innovation. This we would like to reject here. One can

create a manufacturing system which is favourable to product

innovation, and this under a large variety of boundary

constraints. Indeed as De Meyer, Nakane, Miller and Ferdows

(1989) have described, with modern manufacturing methods a

contradiction between efficiency and flexibility does not

have to exist. The combination of flexible automation

technologies, integrated information systems, and an

emphasis on lean production systems where speed of reaction,

low inventories and high quality as a result of process

control have become major targets for manufacturing

management, should enable the modern company to create an

efficient production system which can remain open to a rapid

sequence of new products, but at the same time efficient

enough to compete with its world competitors. The

contribution of manufacturing to the innovation process is

not only to provide information to the design group in order

to increase the manufacturability of the product, or to be
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an instrument in the successful startup and launch of the

product. Manufacturing has the supplementary task of

conceiving a production system that is adapted to the

company's innovation strategy. This is in agreement with

recent literature on competitive advantage, which states

that a bundle of assets, of which manufacturing capabilities

are an example, are at the heart of a firm's competitive

position, rather than a particular product market

combination (Dierickx and Cool, 1989). A manufacturing

system which is favourable to innovation can in the long run

be more important to the company's innovation strategy than

a particular new product.

The remaining question is of course : what does such a

manufacturing system favourable to innovation look like ?

According to our results both manufacturing's priorities and

action plans play a role in creating a manufacturing

environment hospitable to innovation. Hayes et al (1988)

give some characteristics of these action programmes : an

emphasis on speed in manufacturing; application of just-in-

time principles on prototype construction; testing

facilities in the workshop, rather than as a separate

function; direct contacts between engineers and technical

experts from the suppliers; the implementation of a low

work-in-process, short-cycle, high-quality production

system. Ettlie and Reiffeis (1987) discuss five mechanisms

which are used to integrate Design and Manufacturing. These

five machanisms are : the creation of a design-manufacturing

25



team, CAD systems which are common to design and tooling, a

common consolidating organisational reporting relationship

which integrates design, manufacturing and other functions

in the business unit, a philosophical shift to design for

manufacture, and the introduction in manufacturing of

engineering specialists. They warn however that what they

have derived on the basis of case studies in heavy

manufacturing, may not be applicable to other situations.

Some of their results do coincide with the work of Hayes et

al. Our analysis here is by its methodology less specifid,

but a bit more general. We find similar ideas such as an

emphasis on shortening the lead times, flexible automation,

and integration of information systems. Though we are

convinced that a lot more empirical observations will be

needed, this study gives some broader support to the

characteristics of what a manufacturing system favourable

to innovation can consist of.

CONCLUSION

Manufacturing has its own specific role to play in the

innovation process.	 Most studies on manufacturing and

innovation	 focus	 on	 the contribution of	 the	 R&D-

manufacturing interface to improve the design for

manufacturability. In some cases attention is also paid to

the information that manufacturing can provide to design

about new process capabilities which may enable the design

team to experiment with new ideas. But we argue here that

manufacturing has a very important additional role in the
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innovation process. The manufacturing function has to create

a manufacturing system which is favourable to innovation,

which can cope with the continuous release of new products.

In order to support this assertion we have used the data of

the European Manufacturing Futures Survey to see whether

there are some differences between manufacturing practices

in companies with a highly innovative track record, as

opposed to companies which have a lower rate of product

innovation. The results support the assertion that a

different manufacturing system exists, and provides some

suggestions of what the characteristics of such a product

innovation favouring system may consist of.

Notes 

(1) The European Manufacturing Futures Survey is part of a

larger research project, the Global manufacturing Futures

Project. This was started in 1982 by J.G. Miller at Boston

University and carried out in collaboration with J. Nakane,

Waseda University, Tokyo, Japan and K.Ferdows and A. De

Meyer, Insead, Fontainebleau, France.
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Table 1 : industry classification by category of innovators

low innovators
	 , 	  	

high innovators
-

consumer products 36.8% 44.4%
raw/semi-finished goods 16.0 11.1
components for consumer

products 9.4 7.4
capital goods 23.6 22.2
industrial supplies 11.3 14.8
other 2.8 0.0

4
Table 2 : business unit characteristics

1988 categorisation	 : low high p-value
	 .	 	 - 	
value added 39.1% 37.9 .74
growth as a % of sales 9.4% 8.2 .75
degree of internal process
knowhow development(#)

4.9 4.4 .08

R&D as a % of sales 4.2% 3.3 .41
proportion of engineering
personnel as a % of total

8.4% 3.7 .41

Share of new products 5 years
from now as a % of sales

20.9 69.3 .0001

1987 categorisation

value added 40.7 47.3 .19
growth as a % of sales 8.7 31.5 .0001
degree of internal process
knowhow development(#)

4.7 4.9 .0024

R&D as a % of sales 3.7 7.4 .0024
proportion of engineering
personnel as a % of total
manufacturing personnel

18.4 32.3 .097

Share of new products 5 years
from now as a % of sales 15.8 50.4 .0001

(#) on a scale from 1 to 7
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Table 3 : Differences in competitive priorities

ability to offer ihigh[low p-value

1988 categorisation and 1988 priorities

dependable delivery	 15.8 [6.2 1.03

1988 categorisation and 1988 strengths 

14.4 [5.0 I .06broad product line

1988 categorisation and 1987 priorities

low prices
change prod. plan quickly

1
4.1 [5.1
6.1 5.2

.02

.01

1987 categorisation and 1987 priorities 

change design rapidly
[ 5.7 [5.01 .08

1987 categorisation and 1987 gaps

low prices
change design quickly
rapid volume changes
fast deliveries
dependable delivery promises
change prod. plan quickly

3.6 4.3	 .06
3.3 4.0	 .04
3.8 4.8	 .004
4.0 4.8	 .015
4.1 4.8	 .05
4.1 4.8	 .02
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Table	 4	 :	 Differences between high and low innovators 	 iii
terms	 of	 emphasis on	 action	 programmes(only	 significant
different items)

Table 4a :	 1988 past actions low hightp-value

manufacturing reorganisation .41 .64 .03
manufacturing lead-time reduction .44 .64 .06
CAM .41 .68 .01
CAD .39 .64 .02
developing new processes for new

products
developing new processes for old

products
improvement of capability to

introduce new products

.44

.41

.33

.64

.21

.50

.06

.05

.10

Table 4b :	 1988 future actions

preventive maintenance 5.0 4.4 .06
CAM 4.4 5.5 .001
capacity expansion 4.1 3.3 .08

Table 4c :	 1987 past actions
p. 	

worker safety 5.0 4.4 .05
supervisor training 4.6 4.0 .06
manufacturing leadtime

reduction
vendor lead time reduction

4.3

4.1

5.1

4.9

.03

.01
CAD 3.3 4.1 .10
plant relocation 2.4 3.2 .04
narrowing product line 3.5 4.1 .08

/standardisation
defining a manufacturing

strategy
4.1 4.8 .07

Production and Inventory 4.5 5.3 .02
Control Systems

Table 4d :	 1987 future actions

supervisor training 5.2 4.6 .07
manufacturing lead time

reduction
vendor lead time reduction

4.8

4.6

6.0

5.5

.001

.003
CAD 4.2 5.1 .05
developing new processes

for old products
defining a manufacturing

strategy
integrating manufacturing

information systems
introduction of robots

4.6

4.8

5.3

3.2

3.7

5.7

5 7

3.9

.01

.005

.10

.08
improving the capability to 5.4 5.8 .09

introduce new products
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CAM 3.7
plant relocation 2.8
Production and Inventory 4.7

Control Systems

.06

.08

.08 

Table 4e : 1987 past action plans for 1988 categorisation

Table 4f : 1987 future action plans for 1988 categorisation

manufacturing reorganisation 4.3 5.1 .08
CAM 4.7 5.4 .09
plant relocation 3.1 2.1 .10

34



1986

86/01 Arnoud DE MEYER

86/02 Philippe A. NAERT
Marcel VEVERBERGH
and Guido VERSVIJVEL

86/03 Michael BRIMM

86/04 Spyros MAKRIDAKIS
and Michele HIBON

86/05 Charles A. WYPLOSZ

86/06 Francesco GIAVAllI,
Jeff R. SHEEN and
Charles A. VYPLOSZ

86/07 Douglas L. MacLACHLAN
and Spyros MAKRIDAKIS

86/08 Jose de la TORRE and
David H. NECKAR

86/09 Philippe C. HASPESLAGH

86/10 R. MOENART,
Arnoud DE MEYER,
J. BARBE and
D. DESCHOOLMEESTER.

86/11 Philippe A. NAERT
and Alain BULTEZ

86/12 Roger BETANCOURT
and David GAUTSCHI

86/13	 S.P. ANDERSON
and Damien J. NEVEN

"The R 6 D/Production interface".

"Subjective estimation in integrating
communication budget and allocation
decisions: ■ case study", January 1986.

"Sponsorship and the diffusion of
organizational innovation: a preliminary viev".

"Confidence intervals: an empirical
investigation for the series in the M-
Competition" .

"A note on the reduction of the vorkveek",
July 1985.

"The real exchange rate and the fiscal
aspects of a natural resource discovery",
Revised version: February 1986.

"Judgmental biases in sales forecasting",
February 1986.

"Forecasting political risks for
international operations", Second Draft:
March 3, 1986.

"Conceptualizing the strategic process in
diversified firms: the role and nature of the
corporate influence process", February 1986.

"Analysing the issues concerning
technological de-maturity".

"From "Lydiametry" to "Pinkhamization":
■isspecifying advertising dynamics rarely
affects profitability".

"The economics of retail firms", Revised
April 1986.

"Spatial competition a la Cournot".

86/16 B. Espen ECKBO and
Hervig M. LANGOHR

86/17 David B. JEMISON

86/18 James TEBOUL
and V. MALLERET

86/19 Rob R. VEITZ

86/20 Albert CORRAL
Gabriel HAVAVINI
and Pierre A. MICHEL

86/21 Albert CORHAY,
Gabriel A. HAVAVINI
and Pierre A. MICHEL

86/22 Albert CORHAY,
Gabriel A. HAVAVINI
and Pierre A. MICHEL

86/23 Arnoud DE MEYER

86/24 David GAUTSCHI
and Vithala R. RAO

86/25 H. Peter GRAY
and Ingo VALTER

86/26 Barry EICHENGREEN
and Charles WYPLOSZ

86/27 Karel COOL
and Ingemar DIERICKX

86/28 Manfred KETS DE
VRIES and Danny MILLER

86/29 Manfred KETS DE VRIES

86/30 Manfred KEYS DE VRIES

86/31 Arnoud DE MEYER

"Les primes des offres publiques, la note
d'information et le marchd des transferts de
conic:51e des 54:mikes".

"Strategic capability transfer in acquisition
integration", May 1986.

"Tovards an operational definition of
services", 1986.

"Nostradmmus: a knovledge-based forecasting
advisor".

"The pricing of equity on the London stock
exchange: seasonality and size premium",
June 1986.

"Risk-premia seasonality in U.S. and European
equity markets", February 1986.

"Seasonality in the risk-return relationships
some international evidence", July 1986.

"An exploratory study on the integration of
information systems in manufacturing",
July 1986.

"A methodology for specification and
aggregation in product concept testing",
July 1986.

*Protection", August 1986.

"The economic consequences of the Franc
Poincare", September 1986.

"Negative risk-return relationships in
business strategy: paradox or truism?",
October 1986.

"Interpreting organizational texts.

"Why follow the leader?".

"The succession game: the real story.

"Flexibility: the next competitive battle",
October 1986.

INSEAD WORKING PAPERS SERIES

"Comparaison Internationale des Barges brutes
du commerce", June 1985.

"Hov the managerial attitudes of firms vith
VMS differ from other manufacturing firms:
survey results", June 1986.

86/31 Arnoud DE MEYER,
Jinichiro NAKANE,
Jeffrey G. MILLER
and Kasra FERDOWS

86/32 Karel COOL
and Dan SCHENDEL

"Flexibility: the next competitive battle",
Revised Version: March 1987

Performance differences among strategic group
members", October 1986.

86/14 Charles WALDMAN

86/15 Mihkel TOMBAK and
Arnoud DE MEYER



86/33 Ernst BALTENSPERGER
and Jean DERMINE

86/34 Philippe HASPESLAGH
and David JEMISON

86/35 Jean DERMINE

86/36 Albert CORHAY and
Gabriel HAVAVINI

86/37 David GAUTSCHI and
Roger BETANCOURT

86/38 Gabriel HAVAVINI

86/39 Gabriel HAVAVINI
Pierre MICHEL
and Albert CORHAY

86/40 Charles VYPLOSZ

86/41 Kasra FERDOVS
and Wickham SKINNER

86/42 Kasra FERDOVS
and Per LINDBERG

86/43 Damien NEVEN

86/44 Ingemar DIERICKX
Carmen MATUTES
and Damien NEVEN

1987

87/01	 Manfred KETS DE VRIES

87/02 Claude VIALLET

87/03 David GAUTSCHI
and Vithala RAO

87/04 Sumantra GHOSHAL and
Christopher BARTLETT

81/05 Arnoud DR MEYER
and Kasra FERDOWS

"The role of public policy in insuring
financial stability: a cross-country,
comparative perspective", August 1986, Revised
November 1986.

"Acquisitions: myths and reality",
July 1986.

"Measuring the market value of a bank, a
primer", November 1986.

"Seasonality in the risk-return relationship:
some international evidence", July 1986.

"The evolution of retailing: a suggested
economic interpretation".

"Financial innovation and recent developments
in the French capital markets", Updated:
September 1986.

"The pricing of common stocks on the Brussels
stock exchange: a re-examination of the
evidence", November 1986.

"Capital floes liberalization and the EMS, a
French perspective", December 1986.

"Manufacturing in a new perspective",
July 1986.

*FRS as indicator of manufacturing strategy",
December 1986.

"On the existence of equilibrium in hotelling's
model", November 1986.

"Value added tax and competition",
December 1986.

"Prisoners of leadership".

"An empirical investigation of international
asset pricing", November 1986.

"A methodology for specification and
aggregation in product concept testing",
Revised Version: January 1987.

"Organizing for innovations: case of the
multinational corporation", February 1987.

"Managerial focal points in manufacturing
strategy", February 1987.

"Customer loyalty as a construct in the
marketing of banking services", July 1986.

"equity pricing and stock market anomalies",
February 1981.

"Leaders who can't manage", February 1987.

"Entrepreneurial activities of European MBAs",
March 1987.

"A cultural viev of organizational change",
March 1987

"Forecasting and loss functions", March 1987.

"The Janus Head: learning from the superior
and subordinate faces of the manager's Job",
April 1987.

"Multinational corporations as differentiated
networks", April 1987.

"Product Standards and Competitive Strategy: An
Analysis of the Principles", May 1987.

"KETAPOISCASTING: Vass of improving
Forecasting. Accuracy and Usefulness",
May 1987.

"Takeover attempts; what does the language tell
us?, June 1987.

"Managers' cognitive maps for upward and
downward relationships", June 1987.

"Patents and the European biotechnology lag: a
study of large European pharmaceutical firms",
June 1987.

"Why the EMS? Dynamic games and the equilibrium
policy regime, May 1987.

"A nev approach to statistical forecasting",
June 1987.

"Strategy formulation: the impact of national
culture", Revised: July 1987.

"Conflicting ideologies: structural and
motivational consequences", August 1981.

"The demand for retail product. end the
household production model: new views on
complementarity and substitutability".

87/06 Arun K. JAIN,
Christian PINSON and
Naresh K. MALHOTRA

87/07 Rolf BANZ and
Gabriel HAVAVINI

87/08 Manfred KETS DE VRIES

87/09 Lister VICKERY,
Mark PILKINGTON
and Paul READ

87/10 Andre LAURENT

87/11 Robert FILDES and
Spyros MAKRIDAKIS

87/12 Fernando BARTOLOME
and Andre LAURENT

87/13 Sumantra CHOSHAL
and Nitin NOHRIA

87/14 Landis GABEL

87/15 Spyros MAKRIDAKIS

87/16 Susan SCHNEIDER
and Roger DUNBAR

87/17 Andre LAURENT and
Fernando BARTOLOME

87/18 Reinhard ANGELMAR and
Christoph LIEBSCHER

87/19 David BEGG and
Charles VYPLOSZ

87/20 Spyros MAKRIDAKIS

87/21	 Susan SCHNEIDER

87/22 Susan SCHNEIDER

87/23 Row BETANCOURT
David GAUTSCHI



87/29 Susan SCHNEIDER and
Paul SHRIVASTAVA

"The internal and external careers: a
theoretical and cross-cultural perspective",
Spring 1987.

"The robustness of EDS configurations in the
face of incomplete data", March 1987, Revised:
July 1987.

"Demand complementarities, household production
and retail assortments", July 1987.

"Is there a capital shortage in Europe?",
August 1987.

"Controlling the interest-rate risk of bonds:
an introduction to duration analysis and
immunization strategies", September 1987.

"Interpreting strategic behavior: basic
assumptions themes in organizations", September
1987

87/41 Gavriel HAVAVINI and
Claude VIALLET

87/42 Damien NEVEN and
Jacques-F. THISSE

87/43 Jean GABSZEVICZ and
Jacques-F. THISSE

87/44 Jonathan HAMILTON,
Jacques-F. THISSE
and Anita VESKAMP

87/45 Karel COOL,
David JEMISON and
Ingemar DIERICKX

87/46 Ingemar DIERICKX
and Karel COOL

"Seasonality, size premium, and the relationship
between the risk and the return of French
common stocks", November 1987

"Combining horizontal and vertical
differentiation: the principle of max-min
differentiation", December 1987

"Location", December 1987

"Spatial discrimination: Bertrand vs. Cournot
in a model of location choice", December 1987

"Business strategy, market structure and risk-
return relationships: a causal interpretation",
December 1987.

"Asset stock accumulation and sustainability
of competitive advantage", December 1987.

87/24	 C.B. DERR and
Andre LAURENT

87/25	 A. K. JAIN,
N. K. MALHOTRA and
Christian PINSON

87/26 Roger BETANCOURT
and David GAUTSCHI

87/27 Michael BURDA

87/28 Gabriel HAVAVINI

	

87/30 Jonathan HAMILTON
	

"Spatial competition and the Core", August

	

V. Bentley MACLEOD
	

1987.	 1988
and J. F. THISSE

87/31 Martine OUINZII and
J. F. THISSE

87/32 Arnoud DE MEYER

87/33 Yves DOZ and
Amy SHUFM

87/34 Kasra FERDOVS and
Arnoud DE MEYER

87/35 P. J. LEDERER and
J. F. THISSE

87/36 Manfred KETS DE VRIES

87/37 Landis GABEL

87/38 Susan SCHNEIDER

87/39 Manfred KETS DE VRIES
1987

87/40 Carmen MATUTES and
Pierre REGIBF.AU

"On the optimality of central places",
September 1987.

"German, French and British manufacturing
strategies less different than one thinks",
September 1987.

"A process framework for analyzing cooperation
between firms", September 1987.

"European manufacturers: the dangers of
complacency. Insights from the 1987 European
manufacturing futures survey, October 1987.

"Competitive location on networks under
discriminatory pricing", September 1987.

"Prisoners of leadership", Revised version
October 1987.

"Privatization: its motives and likely
consequences", October 1987.

"Strategy formulation: the impact of national
culture", October 1987.

"The dark side of CEO succession", November

"Product compatibility and the scope of entry",
November 1987

88/01 Michael LAWRENCE and
Spyros MAKRIDAKIS

88/02 Spyros MAKRIDAKIS

88/03 James TEBOUL

88/04 Susan SCHNEIDER

88/05 Charles VYPLOSZ

88/06 Reinhard ANGELMAR

88/07 Ingemar DIERICKX
and Karel COOL

88/08 Reinhard ANGELMAR
and Susan SCHNEIDER

88/09 Bernard SINCLAIR-
DESGAGNe

88/10 Bernard SINCLAIR-
DESGAGNe

88/11 Bernard ,SINCLAIR-
DESGAGNe

"Factors affecting judgemental forecasts and
confidence intervals", January 1988.

"Predicting recessions and other turning
points", January 1988.

"De-industrialize service for quality", January
1988.

"National vs. corporate culture: implications
for human resource management*, January 1988.

"The swinging dollar: is Europe out of step?",
January 1988.

"Les conflits dans les canaux de distribution",
January 1988.

"Competitive advantage: a resource based
perspective", January 1988.

"Issues in the study of organizational
cognition", February 1988.

"Price formation and product design through
bidding*, February 1988.

"The robustness of some standard auction game
forms", February 1988.

"Vhen stationary strategies are equilibrium
bidding strategy: The single-crossing
property", February 1988.



88/12 Spyros MAKRIDAKIS

88/13 Manfred KETS DE VRIES

88/14 Alain NOEL

88/15 Anil DEOLALIKAR and
Lars-Hendrik ROLLER

88/16 Gabriel HAVAVINI

88/17 Michael BURDA

88/18 Michael BURDA

88/19 M.J. LAWRENCE and
Spyros MAKRIDAKIS

88/20 Jean DERMINE,
Damien NEVEN and
J.F. THISSE

88/21 James TEBOUL

88/22 Lars-Hendrik ROLLER

88/23	 Sjur Didrik FLAM
and Georges ZACCOUR

88/24 B. Espen ECKBO and
Herwig LANGOHR

88/25	 Everette S. GARDNER
and Spyros MAKRIDAKIS

88/26	 Sjur Didrik FLAM
and Georges ZACCOUR

88/27 Murugappa KRISHNAN
Lars-Hendrik ROLLER

"Business firms and managers in the 21st
century", February 1988

"Alexithymia in organizational life: the
organization man revisited", February 1988.

"The interpretation of strategies: a study of
the impact of CEOs on the corporation",
March 1988.

"The production of and returns from industrial
innovation: an econometric analysis for a
developing country", December 1987.

"Market efficiency and equity pricing:
international evidence and implications for
global investing", March 1988.

"Monopolistic competition, costs of adjustment
and the behavior of European employment",
September 1987.

"Reflections on "Veit Unemployment" in
Europe", November 1987, revised February 1988.

"Individual bias in judgements of confidence",
March 1988.

"Portfolio selection by mutual funds, an
equilibrium model", March 1988.

"De-industrialize service for quality",
March 1988 (88/03 Revised).

"Proper Quadratic Functions with an Application
to AT&T", May 1987 (Revised March 1988).

"Equilibres de Nash-Cournot dans le wale
europeen du gaz: un cas oU les solutions en
boucle ouverte et en feedback coincident",
Mars 1988

"Information disclosure, means of payment, and
takeover premia. Public and Private tender
offers in France", July 1985, Sixth revision,
April 1988.

"The future of forecasting", April 1988.

"Semi-competitive Cournot equilibrium in
multistage oligopolies", April 1988.

"Entry game with resalable capacity",
April 1988.

88/29 Naresh K. MALHOTRA,
Christian PINSON and
Arun K. JAIN

88/30 Catherine C. ECKEL
and Theo VERMAELEN

88/31 Sumantra GHOSHAL and
Christopher BARTLETT

88/32 Kasra FERDOVS and
David SACKRIDER

88/33 Mihkel M. TOMBAK

88/34 Mihkel M. TOMBAK

88/35 Mihkel M. TOMBAK

88/36 Vikas TIBREVALA and
Bruce BUCHANAN

88/37 Murugappa KRISHNAN
Lars-Hendrik ROLLER

88/38 Manfred KETS DE VRIES

88/39 Manfred KETS DE VRIES

88/40 Josef LAKONISHOK and
Theo VERMAELEN

88/41 Charles WYPLOSZ

88/42 Paul EVANS

88/43 B. SINCLAIR-DESGAGNE

88/44 Essam MAHMOUD and
Spyros MAKRIDAKIS

88/45 Robert KORAJCZYK
and Claude VIALLET

88/46 Yves DOZ and
Amy SHUEN

"Consumer cognitive complexity and the
dimensionality of multidimensional scaling
configurations", May 1988.

"The financial fallout from Chernobyl: risk
perceptions and regulatory response", May 1988.

"Creation, adoption, and diffusion of
innovations by subsidiaries of multinational
corporations", June 1988.

"International manufacturing: positioning
plants for success", June 1988.

"The importance of flexibility in
manufacturing", June 1988.

"Flexibility: an important dimension in
manufacturing", June 1988.

"A strategic analysis of investment in flexible
manufacturing systems", July 1988.

"A Predictive Test of the KBD Model that
Controls for Non-stationarity", June 1988.

"Regulating Price-Liability Competition To
Improve Welfare", July 1988.

"The Motivating Rolm of Envy : A Forgotten
Factor in Management, April 88.

"The Leader as Mirror : Clinical Reflections",
July 1988.

"Anomalous price behavior around repurchase
tender offers", August 1988.

"Assymetry in the EMS: intentional or
systemic?", August 1988.

"Organizational development in the
transnational enterprise", June 1988.

"Group decision support systems implement
Bayesian rationality", September 1988.

"The state of the art and future directions
in combining forecasts", September 1988.

"An empirical investigation of international
asset pricing", November 1986, revised August
1988.

"From intent to outcome: a process framevork
for partnerships", August 1988.

88/28	 Sumantra GHOSHAL and
	

"The multinational corporation as a network:
C. A. BARTLETT
	

perspectives from interorganizational theory",
May 1988.



"Asymmetric cannibalism between substitute
items listed by retailers", September 1988.

"Reflections on 'Wait unemployment' in
Europe, II", April 1988 revised September 1988.

"Information asymmetry and equity issues",
September 1988.

"Managing expert systems: from inception
through updating", October 1987.

"Technology, work, and the organization: the
impact of expert systems", July 1988.

"Cognition and organizational analysis: who's
minding the store?", September 1988.

1989

"Strategic pricing of differentiated consumer
durables in a dynamic duopoly: a numerical
analysis", October 1988.

"Charting strategic roles for international
factories", December 1988.

"Quality up, technology down", October 1988.

"A discussion of exact measures of information
assymetry: the example of Myers and Majluf
model or the importance of the asset structure
of the firm", December 1988.

"The chief technology officer", December 1988.

88/47 Alain BULTEZ,
Els GIJSBRECHTS,
Philippe NAERT and
Piet VANDEN ABEELE

88/48 Michael BURDA

88/49 Nathalie DIERKENS

88/50 Rob VEITZ and
Arnoud DE MEYER

88/51 Rob VEITZ

88/52 Susan SCHNEIDER and
Reinhard ANGELMAR

88/63 Fernando NASCIMENTO
and Vilfried R.
VANHONACKER

88/64 Kasra FERDOVS

88/65 Arnoud DE MEYER
and Kasra FERDOVS

88/66 Nathalie DIERKENS

88/67 Paul S. ADLER and
Kasra FERDOWS

88/53 Manfred KETS DE VRIES

88/54 Lars-Hendrik ROLLER
and Mihkel M. TOMBAK

88/55 Peter BOSSAERTS
and Pierre HILLION

88/56 Pierre HILLION

88/57 Wilfried VANHONACKER
and Lydia PRICE

88/58 B. SINCLAIR-DESGAGNE
and Mihkel M. TOMBAK

88/59	 Martin KILDUFF

88/60 Michael BURDA

88/61	 Lars-Hendrik ROLLER

88/62 Cynthia VAN HULLE,
Theo VERMAELEN and
Paul DE VOUTERS

"Vhatever happened to the philosopher king: the
leader's addiction to power, September 1988.

"Strategic choice of flexible production
technologies and welfare implications",
October 1988

"Method of moments tests of contingent claims
asset pricing models", October 1988.

°Size-sorted portfolios and the violation of
the random walk hypothesis: Additional
empirical evidence and implication for tests
of asset pricing models", June 1988.

"Data transferability: estimating the response
effect of future events based on historical
analogy", October 1988.

"Assessing economic inequality", November 1988.

*The interpersonal structure of decision
making: a social comparison approach to
organizational choice", November 1988.

"Is mismatch really the problem? Some estimates
of the Chelvood Cate 11 model with US data",
September 1988.

"Modelling cost structure: the Bell System
revisited", November 1988.

"Regulation, taxes and the market for corporate
control in Belgium", September 1988.

89/01 Joyce K. BYRER and
Tavfik JELASSI

89/02 Louis A. LE BLANC
and Tavfik JELASSI

89/03 Beth H. JONES and
Tavfik JELASSI

89/04 Kasra FERDOWS and
Arnoud DE MEYER

89/05 Martin KILDUFF and
Reinhard ANGELMAR

89/06 Mihkel M. TOMBAK and
B. SINCLAIR-DESGAGNE

89/07	 Damien J. NEVEN

89/08 Arnoud DE MEYER and
Hellmut SCHUTTE

89/09 Damien NEVEN,
Carmen MATUTES and
Marcel CORSTJENS

89/10	 Nathalie DIERKENS,
Bruno GERARD and
Pierre HILLION

"The impact of language theories on DSS
dialog", January 1989.

"DSS software selection: a multiple criteria
decision methodology", January 1989.

"Negotiation support: the effects of computer
intervention and coaflict level on bargaining
outcome", January 1989.
"Lasting improve:sena in manufacturing
performance: In search of a new theory",
January 1989.

"Shared history or shared culture? The effects
of time, culture, and performance on
institutionalization in simulated
organizations", January 1989.

"Coordinating manufacturing and business
strategies: I", February 1989.

"Structural adjustment in European retail
banking. Some view from industrial
organisation", January 1989.

"Trends in the development of technology and
their effects on the production structure in
the European Community", January 1989.

"Brand proliferation and entry deterrence",
February 1989.

"A market based approach to the valuation of
the assets in place and the growth
opportunities of the firm", December 1988.



89/11 Manfred KETS DE VRIES
and Alain NOEL

89/12 Vilfried VANHONACKER

89/13 Manfred KETS DE VRIES

89/14 Reinhard ANGELMAR

89/15 Reinhard ANGELMAR

89/16 Vilfried VANHONACKER,
Donald LEHMANN and
Fareena SULTAN

89/17	 Gilles AMADO,
Claude FAUCHEUX and
Andre LAURENT

89/18 Srinivasan BALAK-
RISHNAN and
Mitchell KOZA

89/19 Vilfried VANHONACKER,
Donald LEHMANN and
Fareena SULTAN

89/20 Vilfried VANHONACKER
and Russell WINER

89/21 Arnoud de MEYER and
Kasra PERDOWS

89/22 Manfred KETS DE VRIES
and Sydney PERZOW

89/23 Robert KORAJCZYK and
Claude VIALLET

89/24	 Martin KILDUFF and
Mitchel ABOLAFIA

89/25 Roger BETANCOURT and
David GAUTSCHI

89/26 Charles BEAN,
Edmond MALINVAUD,
Peter BERNHOLZ,
Francesco CIAVAllI
and Charles VYPLOSZ

"Understanding the leader-strategy interface:
application of the strategic relationship
interview method", February 1989.

"Estimating dynamic response models when the
data are subject to different temporal
aggregation", January 1989.

"The impostor syndrome: a disquieting
phenomenon in organizational life", February
1989.

"Product innovation: a tool for competitive
advantage", March 1989.

"Evaluating a firm's product innovation
performance", March 1989.

"Combining related and sparse data in linear
regression models", February 1989.

"Changement ouganisationnel et rialites
culturelles: contrastes franco-ankricains",
March 1989.

"Information asymmetry, market failure and
joint-ventures: theory and evidence",
March 1989

"Combining related and sparse data in linear
regression models",
Revised March 1989

"A rational random behavior model of choice",
Revised March 1989

"Influence of manufacturing improvement
programmes on performance", April 1989

"Vhat is the role of character in
psychoanalysis? April 1989

"Equity risk premia and the pricing of foreign
exchange risk" April 1989

"The social destruction of reality:
Organisational conflict as social drama"
April 1989

"Two essential characteristics of retail
markets and their econosic consequences"
March 1989

"Macroeconomic policies for 1992: the
transition and after", April 1989

89/27 David KRACKHARDT and
Martin KILDUFF

89/28 Martin KILDUFF

89/29 Robert GOGEL and
Jean-Claude LARRECHE

89/30 Lars-Hendrik ROLLER
and Mihkel M. TOMBAK

89/31 Michael C. BURDA and
Stefan GERLACH

89/32 Peter HAUG and
Tavfik JELASSI

89/33 Bernard SINCLAIR-
DESGAGNE

89/34 Sumantra GHOSHAL and
Nittin NOHRIA

89/35 Jean DERMINE and
Pierre HILLION

89/36 Martin KILDUFF

89/37 Manfred KETS DE VRIES

89/38 Manfrd KETS DE VRIES

89/39 Robert KORAJCZYK and
Claude VIALLET

89/40 Balaji CHAKRAVARTHY

89/41	 B. SINCLAIR-DESGAGNE
and Nathalie DIERKENS

89/42	 Robert ANSON and
Tavfik JELASSI

89/43	 Michael BURDA

89/44 Balaji CHAKRAVARTHY
and Peter LORANGP.

89/45 Rob WEITZ and
Arnoud DE MEYER

"Friendship patterns and cultural attributions:
the control of organizational diversity",
April 1989

"The interpersonal structure of decision
making: a social comparison approach to
organizational choice", Revised April 1989

"The battlefield for 1992: product strength
and geographic coverage", May 1989

"Competition and Investment in Flexible
Technologies", May 1989

"Intertemporal prices and the US trade balance
in durable goods", July 1989

"Application and evaluation of a multi-criteria
decision support system for the dynamic
selection of U.S. manufacturing locations",
May 1989

"Design flexibility in monopsonistic
industries", May 1989

"Requisite variety versus shared values:
managing corporate-division relationships in
the N-Form organisation", May 1989

"Deposit rate ceilings and the market value of
banks: The case of Prance 1971-1981", May 1989

"A dispositional approach to social netvorks:
the case of organizational choice", May 1989

"The organisational fool: balancing a leader's
hubris", May 1989

"The CEO blues", June 1989

"An empirical investigation of international
asset pricing", (Revised June 1989)

"Management systems for innovation and
productivity", June 1989

"The strategic supply of precisions", June 1989

"A development framework for computer supported
conflict resolution", July 1989

"A note on firing costs and severance benefits
in equilibrium unemployment", June 1989

"Strategic adaptation in multi-business firms",
June 1989

"Managing expert systems: a framework and case
study", June 1989



89/46 Marcel CORSTJENS,
Carmen MATUTES and
Damien NEVEN

89/47 Manfred KETS DE VRIES
and Christine MEAD

89/48 Damien NEVEN and
Lars-Hendrik ROLLER

89/49 Jean DERMINE

89/50 Jean DERMINE

89/51 Spyros MAKRIDAKIS

89/52 Arnoud DE MEYER

89/53 Spyros MAKRIDAKIS

89/54 S. BALAKRISHNAN
and Mitchell KOZA

89/55 H. SCHUTTE

89/56 Vilfried VANHONACKER
and Lydia PRICE

89/57 Taekvon KIM,
Lars-Hendrik ROLLER
and Mihkel TOMBAK

89/58 Lars-Hendrik ROLLER
(EP,TM) and Mihkel TOMBAK

"Entry Encouragement", July 1989

"The global dimension in leadership and
organization: issues and controversies",
April 1989

"European integration and trade flovs",
August 1989

"Home country control and mutual recognition",
July 1989

"The specialization of financial institutions,
the EEC model", August 1989

"Sliding simulation: a new approach to tine
series forecasting", July 1989

"Shortening development cycle times: a
manufacturer's perspective", August 1989

"Vhy combining works?", July 1989

"Organisation costs and a theory of joint
ventures", September 1989

"Euro-Japanese cooperation in information
technology", September 1989

"On the practical usefulness of meta-analysis
results", September 1989

"Market growth and the diffusion of
multiproduct technologies", September 1989

"Strategic aspects of flexible production
technologies", October 1989

"Complexity of simulation models: A graph
theoretic approach", November 1989

"MARS: A mergers and acquisitions reasoning
system", November 1989

"On the regulation of procurement bids",
November 1989

"Market microstructure effects of government
intervention in the foreign exchange market"
December 1989

89/64 Enver YUCESAN and
(TM)	 Lee SCHRUBEN

89/65 Soumitra DUTTA and
(TN,	 Piero BONISSONE
AC, PIN)

89/66 B. SINCLAIR-DESGAGNE
(TM,EP)

89/67 Peter BOSSAERTS and
(PIN)	 Pierre BILLION

89/59 Manfred KETS DE VRIES,
(08)	 Daphna ZEVADI,

Alain NOEL and
Mihkel TOMBAK

89/60 Enver YUCESAN and
(TM)	 Lee SCHRUBEN

89/61 Susan SCHNEIDER and
(All)	 Arnoud DE MEYER

89/62 Arnoud DE MEYER
(TM)

89/63 Enver YUCESAN and
(TM)	 Lee SCHRUBEN

"Locus of control and entrepreneurship: a
three-country comparative study", October 1989

"Simulation graphs for design and analysis of
discrete event simulation models", October 1989

"Interpreting and responding to strategic
issues: The impact of national culture",
October 1989

"Technology strategy and international R & D
operations", October 1989

"Equivalence of simulations: A graph theoretic
approach", November 1989



1990 90/16 Richard LEVICH and "Tax-Driven Regulatory Drag: 	 European
FIN Ingo WALTER Financial Centers in the 1990's", January 1990

90/01 B. SINCLAIR-DESGAGNE	 "Unavoidable Mechanisms", January 1990
TM/EP/AC 90/17

FIN
Nathalie DIERKENS "Information Asymmetry and Equity Issues",

Revised January 1990
90/02 Michael BURDA	 "Monopolistic Competition, Costs of
EP Adjustment, and the Behaviour of European 90/18 1111ft-fed VANHONACKER "Managerial Decision Rules and the Estimation

Manufacturing Employment", January 1990 MKT of Dynamic Sales Response Models", Revised
January 1990

90/03 Arnoud DE MEYER	 "Management of Communication in International
TM Research and Development", January 1990 90/19 Beth JONES and "The Effect of Computer Intervention and Task

TM Tawfik JELASSI Structure on Bargaining Outcome", February
90/04 Gabriel HAVAVINI and	 "The Transformation of the European Financial 1990
FIN/EP Eric RAJENDRA	 Services Industry:	 From Fragmentation to

Integration", January 1990 90/20
TM

Tawfik JELASSI,
Gregory KERSTEN and

"An Introduction to Group Decision and
Negotiation Support", February 1990

90/05 Gabriel HAVAVINI and	 "European Equity Markets:	 Toward 1992 and Stanley ZIONTS
PIN/EP Bertrand JACOUILLAT	 Beyond", January 1990

90/21 Roy SMITH and "Reconfiguration of the Global Securities

90/06 Gabriel HAWAVINI and 	 "Integration of European Equity Markets: FIN Ingo WALTER Industry in the 1990's", February 1990
PIN/EP Eric RAJENDRA	 Implications of Structural Change for Key

Market Participants to and Beyond 1992",
January 1990

90/22
FIN

Ingo WALTER "European Financial Integration and Its
Implications for the United States", February
1990

90/07 Gabriel HAWAVINI	 "Stock Market Anomalies and the Pricing of
FIN/EP Equity on the Tokyo Stock Exchange", January 90/23 Damien NEVEN "EEC Integration towards 1992:	 Some

1990 EP/SM Distributional Aspects", Revised December 1989

90/08
TM/EP

Tawfik JELASSI and	 "Modelling with NCDSS: 	 Vhat about Ethics?",
B. SINCLAIR-DESGAGNE	 January 1990

90/24
FIN/EP

Lars Tyge NIELSEN "Positive Prices in WM", January 1990

90/09 Alberto GIOVANNINI 	 "Capital Controls and International Trade 90/25 Lars Tyge NIELSEN 'Existence of Equilibrium in CAPE", January

EP/FIN and Jae VON PARK	 Finance", January 1990 FIN/EP 1990

90/10
TM

Joyce BRIER and	 "The Impact of Language Theories on DSS
Tawfik JELASSI	 Dialog",	 January 1990

90/26
0B/BP

Charles KADUSHIN and
Michael BRINE

"Vhy netvorking Fails: 	 Double Binds and the
Limitations of Shadow Networks", February 1990

90/11
TM

Enver YUCESAN	 "An Overview of Frequency Domain Methodology
for Simulation Sensitivity Analysis",

90/27
TM

Abbas FOROUGHI and
Tawfik JELASSI

"MSS Solutions to Major Negotiation Stumbling
Blocks", February 1990

January 1990

90/12 Michael BURDA	 "Structural Change, Unemployment Benefits and
EP High Unemployment: A U.S.-European

Comparison", January 1990

90/13 Soumitra DUTTA and 	 "Approximate Reasoning about Temporal
TM Shashi SHEKHAR	 Constraints in Real Time Planning and Search",

January 1990

90/14 Albert ANGEHRN and	 "Visual Interactive Modelling and Intelligent
TM Hans-Jakob L6TH1	 DSS:	 Putting Theory Into Practice",

January 1990

90/15 Arnoud DE MEYER,	 "The Internal Technological Renewal of a
TM Dirk DESCHOOLMEESTER, Business Unit with a Mature Technology",

Rudy MOENAERT and	 January 1990
Jan BARGE


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44

