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ABSTRACT

The textile machinery industry is a highly concentrated industry. In
particular, the design and production of textile looms is carried out by a limited
number of companies. The textile loom has undergone a series of dramatic
technological improvements and during the last thirty years we have seen the
development and introduction of projectile machines, rapier machines, airjet and
waterjet looms from a simple shuttle loom. From a purely mechanical construction
the textile loom has become a complicated machine which uses aerodynamics,
materials science and electronic controls. It can be considered to be an example of a
relatively sophisticated numerically controlled machine.
The customers for these machines are extremely competitive. Each of the
textile loom producers has to provide a relatively complete range of machines to
compete for orders. The market is global with the major textile loom producers
confronting each other for almost every big order. Very few of them have a truly
captive market and as a consequence their machines are constantly compared by
sophisticated buyers with clear performance specifications.
Through interviews we have gathered data on the product development
process as well as the development/production interface in five of these companies.
What started as a comparison between Japanese and European companies turned out
very quickly to be a comparison of management techniques amongst groups of
companies for which the dividing lines do not coincide with geographical location.
We studied in particular for this paper the issue of development philosophy, the
organisation of the development laboratory, and the differences in approach to the
technology transfer between development and production.
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INTRODUCTION
The product development process is one of the most widely studied
activities in the firm. We should not be amazed by the attention paid to this process.
Indeed innovation is essential for the survival of the organisation and the process
through which one develops products is one of the most important
operationalisations of the innovation task. Most studies focus on a particular aspect
of the product development process: the management of professionals, the design of
the project organisation, tools for project planning and resource allocation (Souder,
1984), the improvement of communication (Allen, 1977), design for manufacture
(Susman, 1992), etc. A limited number of studies have taken a holistic view of the
product development process. Most of these studies are limited to clinical case
studies in one company (Burgelman and Sayles, 1986; Fruin, 1991), or a small
group of companies. Only a few studies have actually gone beyond this stage and
have a significant sample for a particular industry or have covered nearly the whole
population (Clark and Fujimoto, 1991; Cusumano, 1985).
In this study I have attempted to take a holistic view.' If one looks at the
product development process in one particular industry, what are the differences and
commonalities between the different companies competing with each other? And
can these differences and commonalities explain the differences in performance
between the companies?
In order to have a significant sample--it is probably impossible to obtain a
complete population--and to be able at the same time to have an in-depth analysis of
the product development process, I decided to choose an industry with a limited
number of products, and with a limited number of competitors. On the other hand
one did not want to study an oligopolistic industry. Only the results for a
competitive industry would provide insights which can be generalised to other
relevant industries. It turned out that I found a good domain of study in the
development and production of textile looms.
In this paper I will give a progress report after having studied five
companies. The results section will focus on three aspects: the design philosophy,
the organisation of the design department, and the shortening of design cycle times.
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1.

Short Description of the forces in the industry

Textile looms are machines which date back to a very early period in man's
history. Manual shuttle looms have been in use for thousands of years. The first
mechanical shuttle loom was developed at the end of the eighteenth century in the
United Kingdom. Continuous improvements in the mechanical design allowed
higher speeds, improved fabric quality and thus higher productivity. The maximum
speed of a shuttle loom is determined by the inertia forces which play a role in the
slowing down of the shuttle, the reversal of its movement, and the speeding up of
the shuttle. These inertia forces create vibrations. Above a certain speed of fabric
production it becomes uneconomical to construct a frame that can withstand these
vibrations. Consequently there has been a constant search for alternatives to the
shuttle for carrying the thread. A wide range of possibilities were patented in the
history, but only since the beginning of the sixties can one observe practical
applications of these alternative ways for transporting the thread.
In the beginning of the sixties, the Sulzer company introduced a small
lightweight projectile to transport the thread. In the seventies, rapier looms, airjet
and waterjet looms were developed. Rapier looms consist of two rapiers which hand
over the thread in the middle of the fabric. This way the frame is subject to two
symmetrical forces, and the rapier has to travel only half of the distance. In airjet
and waterjet machines the thread is transported by air or water. Waterjets are
obviously only useful for yarns that do not absorb water. In both cases there are
serious risks for high energy consumption. A good construction of the machine
requires a good understanding of hydro- or aero-dynamics.
In more recent years weaving looms have increasingly become a part of an
automatically monitored and controlled comprehensive textile process.
Programming of the fabric production, automatic pick-finding, color and pattern
correction during the weaving, bi-directional communication with host computers,
preventive maintenance analysis, etc., have all led to an increase in the importance
of the intelligent microprocessor-based control systems on the textile loom.
In summary, one can say that for about the last thirty years the textile loom
has evolved from a relatively stable mechanical construction to a sophisticated
numerically-controlled machine combining aero- and hydro-dynamics, electronic
control, mechanical construction and materials sciences.
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The market for textile looms is a global one. Apart from some small textile
producers which may provide a captive market and a testing ground for some of the
textile loom producers, most of the looms are sold to sophisticated textile mills all
over the world. The total market for these sophisticated textile looms in the noncommunist world was estimated in 1989 to be around 23 000 machines. The total
world market in 1989 for weaving machines was estimated by the International
Textile Machinery Federation (ITMF) to be ca. 63 000. The number of machines
sold each year remained relatively stable over the last five years. The changeover
to shuttleless weaving machines has enabled such a significant increase in
performance that even with the rise in the production of woven fabrics, the number
of machines installed worldwide has hardly changed so far. The customers for
textile looms are often large companies which will make a serious investment
analysis of the products they are offered, and the market is a fairly efficient one.
Though each of the remaining textile loom producers may have some captive niche
markets, their machines are constantly compared. In order to survive they must
remain more or less at par with their competitors.
Selling a set of ten or hundreds of textile looms is obviously based on more
than the intrinsic quality of the machine and its price. Financial packages, aftersales service networks, payment conditions, and other elements which are not
directly related to the machine performance play an important role. Yet one could
argue that the fact that a machine supplier survives in this market indicates that the
product must be more or less at par with those of the competitors. This product is
obviously a result of a product development and production process. It is this
process we would like to study here.

2.

Description of the population and the sample.
This study was started before the implications of the opening of Eastern

Europe became clear. Consequently the study is limited to the producers from the
traditional free market economies.(1)
Currently there are eight major textile loom producers left. Four of them
are European, and three of them are Japanese. Besides these, there is one
European-Japanese joint venture. Some of these companies belong to larger
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industrial groups, such as Toyota, Nissan, Sulzer, or have had connections with a
large group, such as Dornier. Other are independent producers specialised in textile
machinery, such as Tsudakoma, Picanol, Vamatex. The joint venture is a
construction between Toyota and Sulzer. Smaller companies such as Somet, Nuove
Pignone and Ishikawa are important players in the market, but do not take a leading
position in terms of product development.
Since the joint venture has only limited development activities, I decided to
study the seven remaining companies. One company refused to participate in the
study. Up until now five major studies have been completed.
Not all of the companies in the sample produce all types of machines.
None of them still make traditional shuttle looms. All make airjets. Only two of
them produce waterjets, and only four of them produce rapier looms. Three of the
producers go for the mass market. Two have a slightly different positioning and
emphasize somewhat more the market of machines for special applications.
In each of the companies I had long discussions with representatives from
product development, production and general management. In each of the cases I
visited the factory, and correspondence after the interviews helped in clarifying
some of the statements.
The companies obviously know each other very well. I asked each of them
to rank the different companies in terms of technical strengths and competitiveness.
This ranking was somewhat biased by recent successes or failures in obtaining
particular orders. But it seemed that everybody agreed that the technical differences
were not that enormous. A company may have a few months of lead time in
technology, but the rest will catch up quite quickly and even surpass the
performance of the temporary leader. In most cases the final judgment about
strength of the companies involved was determined by their relative market
position.
A second way of judging the performance of the different companies which
I used was the number of machines sold per year and per development employee
(Table 1). Since in most, if not all major sales, textile looms have to be adapted to
specific needs of the customer, this ratio can be an indication of the productivity of
the product development process. One has to be careful with the interpretation of
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this data since this ratio is influenced by the organisation of the development
department, as well as the design philosophy of the company.
Table 1:
Number of machines sold per year
per development employee
Company N°
1

Ratio
30.8
17
40.3
14-17.5
35.7-44.6

2
3
4
5

What started implicitly as a comparison between Japanese and European
manufacturers turned out very quickly to be a study of a group of manufacturers,
without having a national bias. Indeed it turned out that the differentiating lines for
many of the characteristics of the product development process did not coincide
with nationality. There was in several cases more similarity between a Japanese and
a European manufacturer, than between two European manufacturers.
3.
3.1.

Results
Design philosophy

In each of the interviews I tried to understand what the objectives of the
product development were. There was a remarkable consensus about what the ideal
machine might be, and what the market expects from the product development.
Though two of the five companies are somewhat more niche-oriented, they had all
nearly the same description of what the customer wants. The basic requirement is to
improve the productivity of the weaving process. In today's circumstances, that still
means in many cases the reduction of direct labour. In that context, the increase in
weaving speed remains a crucial problem. But the nature of that problem has
changed. Whereas before the speed limitations were dictated by mechanical
considerations, today's limitation is in the strength of the yarn. High-speed looms
with speeds of 1500 rpm were shown by Tsudakoma at the 1991 ITMA trade fair,
which is the most important fair in the textile industry. But in order to do so, it had
to use a reinforced yarn, for which no real market applications existed at the
moment. Other goals are versatility of the machine in order to increase the number
of applications, reduction of energy consumption for the jetlooms, increased ease-
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of-use and reduced environmental impact. In different ways each of the producers
stressed the need to improve the quality of the fabric, defined as appearance and
feel of the fabric. A lot of the quality problems are still related to the fact that in
many cases the thread is a natural and somewhat unpredictable product.
Recent innovations emphasise automation of the environment in which the
textile loom will work: automatic feed of the loom, automatic repair of the thread,
and integration of several machines in local area networks. Unmanned weaving
seems nevertheless a far shot in the future. Manual intervention seems to be still
unavoidable. And the automated loading and unloading mechanisms appear in
many cases to be gadgets rather than robust industrial machines.
If I observed a remarkable consensus about the design goals, I found two
very different approaches with respect to product development philosophy. Three
companies had a well formulated 'generation approach': products are introduced
in generations, which will then be further refined. In these companies I learned that
the most difficult decision in the design of textile looms was that of changing the
basic machine-frame. Though the extent of this change needs to be restricted as
much as possible, the limits of the existing frame will be reached at some point in
time. Responding to the needs of the customer or the market, i.e. adding new
features, or changing the sub-assemblies, becomes increasingly difficult. At some
point a new frame is needed, and defining the specifications of this frame, in order
to be able to respond to the market three, five or seven years down the road,
becomes a big challenge.
The companies adhering to this approach stressed the need to have a
sufficiently well organised database on customer needs and on the task of weaving,
and deployed methods such as 'quality function deployment' and a very well
specified design process. Mastering the design process sometimes seemed to
overtake the need to have a knowledge of product technologies.
But some of the loom producers recognised that changing the frame is
something one does very reluctantly. There is a lot of know-how embodied in the
product, know-how not only about the machine, but also about how it should be
used in a textile factory. Changing the model causes a lot of this know-how to be
lost. In one of the interviews it was repeatedly stressed that one simply does not
know what 'one throws away when one changes the frame'. This leads us to a
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second group of companies which stress that the last thing they want to do is change
the frame of the machine. These companies expressed a strong belief in a process
of continuous improvement. Even if a new generation of machine was announced
for marketing reasons, it seemed that this new generation was a mere compilation of
small improvements introduced in the machine on the basis of specific customer
requests.
The know-how embedded in the existing frame is simply considered by
these producers to be too important to be discarded. In cases where new features
have to be introduced, these companies are prepared to compromise on the
performance of the machine in order to preserve the existing frame. One of the
companies actually uses the 'robust design of the frame' common to its different
machines as a sales argument.
The dichotomy I suggest here is less pronounced in practice. Companies of
the generation approach applied a lot of continuous improvement in the periods in
between two generation changes. I observed indeed that in between two generation
changes, major strides in product performance were obtained. In one particular
company, I observed, for example, that the speed of weaving progressed from about
500 to 920 rpm in the life time of one generation of air jet looms. On the other
hand, companies of the continuous adaptation approach did not completely reject the
idea that at one time in the far future a new generation would be needed. They
simply seemed to suggest that changes in the machine frame would require a quality
of information flow and such an excellent documentation of the behaviour of the
machine, that they simply were not ready for it. Having said this, the two attitudes
towards the design process were distinctive.
The distinction can be partially explained by what the companies
considered their core competence (Prahalad and Hamel, 1990). The generation
approach is based on a better understanding of the design process, and of the
relationship between the technical characteristics of the machine and the market
requirements. The continuous adaptation approach is based on the idea that the core
competence of the company is really embodied in the machine.
Such dichotomies in development and design philosophy have been
observed in other studies. Clark and Fujimoto (1991) make a distinction between
the emphasis placed by automobile manufacturers on product integrity versus the
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quality of the components and sub-assemblies which together make a car. Textile
loom manufacturers who adhere to the generation approach question, in fact, at
regular intervals in time, the product integrity of the textile machine, while the
manufacturers who adhere more to the continuous adaptation philosophy question
and improve on the components, without actually changing the product integrity
concept.
Similarly one can go back to an earlier paper by Clark and Abernathy
(1984), where different types of innovations were described. They characterised
innovation by two dimensions: market and technology transilience. As a
consequence, they derived four types of innovation: architectural, revolutionary,
regular innovation, and niche creation. The generation approach can probably be
identified by revolutionary innovation, while the continous adaptation approach
coincides with regular innovation. In both cases, the companies conserve and/or
entrench the existing market linkages, but either disrupt and render obsolete (i.e.
revolutionise), or conserve and entrench existing technical competence.
I could observe a second dichotomy in the small sample of five companies.
This dichotomy concerns the innovation focus: what is the major driving force of
innovation? The two forces were either the market, as a collective group of
customer requirements, or individual customers. In the first case a systematic
analysis of the market led to the formulation of new requirements and design
objectives. In the second case the development department of the textile loom
producer reacted on requests related to specific customer orders, developed an
appropriate solution, and later on tried to sell this solution to other companies.
Again the dichotomy as I present it here is oversimplified and perhaps exaggerated.
Market-driven customers do develop solutions for one particular customer as well,
while some customer-driven textile loom producers would make attempts to
combine several customer demands in a more general market trend.
If one maps the five different companies on a diagram which combines
both dimension, one obtains Figure 1. Here I call the combination of these two
dimensions the design philosophy of the company. Design philosophies, or the
combination of product development philosophy and innovation focus, differs from
one company to another.
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The next question is obviously whether one can evaluate the different
approaches to design philosophy. Interestingly enough there seemed to be no real
correlation between success in the market place and design philosophy. The
generation approach in product development has led in the past to major failures in
the market place, and to serious delays in the introduction of new products. It would
be easy to blame these failures on the fact that perhaps the basic assumption of
knowledge about the design process was not correct. In fact one of the documented
failures occurred in the company that had, according to my evaluation, the most
impressive mastering of the design and production process. On the other hand some
of the most successful companies adhered to the continuous adaptation approach.
The two companies which adhered most closely to the continuous adaptation
approach were considered to be the most entrepreneurial and flexible in responding
to specific customer orders.
To what extent is the designing philosophy driven by production
capabilities? Following the resource-based view of the firm (Cool and Dierickx,
1988; Prahalad and Hamel, 1990), one would expect these capabilities to influence
strategy, and consequently the design philosophy. Each of the companies in the
sample had invested in impressive machining capabilities. Each of them had a
relatively simple final assembly line. The difference in the production capabilities
concerned mostly the vertical integration with a foundry. Two of the companies
had no foundry. Two of them had limited foundry capacity (below the needs of the
own textile loom production), and one company had a foundry capacity of about
three times its needs. This last company sold quite a few casts to third parties and
tried to cover its fixed costs for the foundry with these orders. This production
capability has a profound impact on the design choices. The frame can in theory be
cast or can be made from steel profiles. This choice has serious consequences on
the rest of the machine. This appeared to be a theoretical choice. The integration
with a foundry determined indeed to a larger extent the design choice.
Interestingly enough, the degree of integration on the product level seemed
to have less influence on the design of the machine than the degree of process
integration. Three of the producers basicaly offer only looms. Two of the producers
are more integrated and offer equally a number of other textile machines, such as
preparatory machines or spinning machines. The fact that these companies can offer
more integrated textile factories seemed to provide them with some advantage in the
market, but did not seem to significantly influence the design of the loom. The only
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impact seemed to be that the more integrated producers have somewhat more clearly
developed visions about the computer-integrated textile factory. Everybody indeed
moves to a more automated and integrated factory. But integration on the product
level seemed to create a more complete vision of what the totally integrated textile
factory (from a natural product such as cotton or wool to a fabric) could require.
3.2.

Organisation of the development group

Each of the companies has a strongly developed functional development
group. The development groups of each of the companies in the sample have a
somewhat different portfolio of activities. All of them combine product
modifications, new product developments and testing of the machine. But two of
the companies also had the after-sales group in the development section. In one of
the cases this has been the tradition since the sixties. In the second company this
was the result of a recent restructuring. The choice to include the after-sales group
in the development department was defended with the argument that service
engineers and designers should have their desk next to each other. It was argued
that this was the most effective way to provide good ideas to the designer. The
company who applied this type of organisation since the fifties has actually made it
a philosophy to send pairs of service engineers and designers to prospects,
customers and major exhibitions. A service/design team is better able to evaluate
the competitive offering, to level with a prospective customer, to get information of
what has to be changed in a machine, and explain to prospective customers what is
in the pipeline. In this case the close design/service relationship has contributed to
the speed with which the development department is able to react to customer
requests.
Though the development departments may have different task portfolios, it
seems that the ratio of design personnel to number of machines sold is more or less
constant (Table 1). Given that textile looms are often sold to customers with
specific requests, it seems to be fairly normal that the number of design personnel is
proportional to the number of machines sold. For the five cases in the sample, the
number of design employees varied between 1 per 20 to 40 machines sold per year.
The difference in efficiency may be explained by the type of markets to which the
companies deliver, or the size of the company. It did not appear however that one
of the companies was considerably more efficient in its development process.
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In none of the companies did suppliers play a major role in the
development process. Exception has to be made for all companies with respect to
particular mechanical components for which some suppliers have a quasi monopoly.
Secondly, it appeared that though electronic control systems are an important subassembly for the textile loom, with the exception of one company, none of the
companies in the sample have developed an outstanding electronics design capacity.
In nearly all cases the textile loom producers have developed close relationships
with preferred electronics suppliers. Suppliers are involved in the later stages of the
development process, during which prototype components have to be produced. In
contrast to what one would hypothesize on the basis of other studies, there seemed
to be no clear distinction between Japanese and European producers. Though one
Japanese producer had a more strongly developed system to involve suppliers in the
development of prototypes, the degree of this development was also strongly related
to the degree of vertical integration of the producer. It happens that when it comes
to design, one of the two least integrated producers is a Japanese company, the
other one a European one. A difference existed however with respect to the number
of suppliers. For the Japanese producers the number of suppliers varied from 130 to
500, and the number of major suppliers from 27 to 120. For the European
producers the number of suppliers went up to 1750.
In all of the companies it appears that a job in development can be a
lifetime one. In particular, in the three Japanese producers rotation to sales or
production is very rare. Though they may start their professional life with a
thorough training in production (in one case up to three years), most of the R&D
engineers will spend the rest of their career in development. Within the technical or
development department there will however be a lot of job rotation. Integration
with other functions, and creating an awareness about design for manufacturability
or responding to customer needs is often obtained through quality programmes,
quality function development techniques or location of after-sales service within the
development department.
3.3.

Shortening development times

All five companies expressed the need to respond more rapidly to customer
requests. Product life cycles in textile machinery may shorten, but more
importantly, the ability to respond to a specific customer request was felt quite
strongly. Product development times were not that different from one company to
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another when it came to product modification. This is normal. In the end it is the
customer's request that determines the due date for a quote, and delivery of the
machine.
With respect to introduction of new generations, the development times
were quite different (Table 2). The more the company adheres to the concept of a
generation change, the longer the development cycle seemed to be.

Table 2:
Development time for a generation change
Company A

A
B
C
D
E

Product development
philosophy
New generation
New generation
Major product change
Sum of evolutionary changes
forms a de facto new generation
Evolutionary

Development cycle
time in years
6

3

2
1.5
Continuous improvement

As we can see, each company was confronted with a different situation. It
may thus emphasize in different ways the action programmes to reduce development
time, the portfolio of potential action programmes was quite similar across the
sample:
a. A higher involvement of suppliers was considered a necessary
condition: joint ventures or other formal ways of collaboration were
considered by the smaller companies;. a more active control over the
supplier base was the objective for the large companies. The
complaint about slow turnaround of mechanical parts developed by
suppliers was common to four companies. This made these
companies reluctant to involve suppliers more. Indeed, they feared
that development times could lengthen by involving more suppliers
for prototype development. Yet an increase in the involvement of
suppliers in the development of prototype components was
nevertheless mentioned by two of these companies.
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b.

The availability of basic or seed technological competence in order to
clear bottlenecks in development: during the development of a new
machine, technical bottlenecks seem to appear. Independent
development of off-the-shelf technologies was felt to provide a sort of
library to fall back on, in case such a bottleneck appears. The
companies which emphasize this approach happen to belong to the
group which adheres to the generation approach.

c.

Quality methods such as QFD seem to work quite well for
mechanical parts, but do not apply very well to development of
software and electronic controls. Two companies were exploring
ways to check development of what they called the 'intangible'
elements of the machine, but more so how to check the processes that
are used to develop these intangibles.

d.

Computer-based tools such as CAD, CAE, and simulation
programmes, but in particular the integration of computer tools in
design and manufacturing were emphasised by three companies.

e.

Three companies stressed the need to increase the speed with which
the design specification of the machine will be defined and decided
upon. One of the five companies had recently embarked on a major
redesign programme, which had gone far beyond its original time
schedule. Part of the blame for the delay was put on the inability of
the company to quickly decide on the specifications in the planning
stage.

f.

One company had developed a project management system which
allowed it to determine which will be the bottlenecks in the
development process. Their approach to speeding up the
development was to allocate its 'best' designers (i.e. the ones with
the highest design efficiency) to the development of not only the most
advanced parts of the machine, but also to the bottlenecks in the
development of the machine.

g.

Several companies were working on increasing the speed of
turnaround of component testing. A wide range of tools were used:
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simulation programmes to reduce the need for testing, testing under
more difficult conditions in order to speed up the wear and tear on
the component, or producing the components with temporary tools
(as opposed to tools which could be used for production in case the
component lived up to expectations).
h. All companies seemed to have started progammes in order to
improve design to cost attitudes and the speeding up of simulation
and testing.
This set of action programmes is not that different to the ones which are
reported for other industries (De Meyer and Van Hooland, 1990). Two
observations have to be made. None of the companies was single-mindedly pursuing
one action programme, but implemented a complex set of activities. Secondly, the
companies adhering to the 'generation' approach applied relatively speaking more
process-oriented action programmes, such as quality methods, development of offthe-shelf competence, etc. The companies adhering to the continuous approach
invested more in design tools such as CAD, CAE, etc, and expected more from a
higher involvement of suppliers. This last point is in agreement with their
orientation towards components rather than to product integrity.

4.

Discussion and Conclusion

With a limited set of companies, and a wide range of factors, it is impossible to
derive a robust relationship between performance and action programmes. The
challenge to do so would be even bigger since all companies have similar
performances.
The most striking result of the study is that in a market which is highly
global, and where there are only few competitors, we find two dimensions which
enable us to define distinctive design philosophies. At one end of the spectrum, the
know-how seems to reside in the machine and major changes are triggered by
individual customer demands. Organisation and action programmes to shorten
development cycle times seem to support that approach, and are often aimed at
protecting the know-how embedded in the machine. At the other end of the
spectrum, the know-how is still in the machine, but to a large extent also in the
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development and production process and are mainly based on improvements and
major market evolutions. For this latter group, it is easier to change the basic
characteristics of the machine. Again, the organisation and action programmes
deployed to shorten development cycle times are in line with the perception of
where the competence of the company resides. This group is more productoriented, emphasizes strongly organisational structures and a project approach to
development. They consider it to be important to have a good database to rely on
for both product modifications and production methods.
There seems to be some correlation between the two dimensions which form
together what we have called the design philosophy. The more one takes th market
as a focus of innovation, the more readily the company accepts a generation
approach. The more an individual customer influences the innovation process, the
more the textile loom manufacturer sticks to the original frame. Other correlations
could be observed. I offer them here as two hypotheses. Since the sample is small,
they may indeed be pure coincidences rather than correlations:
a.

Adherence to a continuous adaptation approach coincides with a
stronger and more intensive interaction between the sales and
development group. It is in the companies more oriented towards
continuous adaptation that we observed that after sales service
belonged to the development group.

b.

Adhering to the generation approach requires a closer, and more
structurally organised collaboration between production, development
and marketing groups.

The major conclusion is not that one or the other design philosophy is
superior. No, several design philosophies with respect to what is a well defined
machine and a very competitive market for an industrial product seem to work.
This is in line with Clark and Fujimoto's observations about a consumer market
such as the automobile market, where different design philosophies for mass market
cars and high end specialty cars seem to be able to co-exist. That does not mean
that anything goes. As in many other neo-contingency approaches, it means that
design philosophy and the deployment of action programmes must be well aligned
in order to guarantee success.
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As a minor conclusion, I also would like to point out that performance
differences and management methods do not coincide in this industry with
geographical location. A comparison between Japanese and European producers
does not prove to be fruitful in this industry.
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NOTES

1. The communist and former communist countries have indeed large textile
machinery companies. Some of these companies have introduced on the market
looms which are based on other principles than the ones we have briefly indicated
here. None of these prototypes have led to commercially successful products.
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