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1. Introduction.

In the Netherlands as well in many other countries many economic changes are taking

ptace nowadays. These processes are strongly related, resufting in farreaching technob-

gical devebpments and changes in the competitive power and market structures. It seems
as ii these processes indicate some crucial adaptions and changes in the organisation of
the production. In fact we are not only talking about a process of renewal such as product
and process innovation and the inherent organisational adaptions. Some suthors are
convinced that these processes have a much greater impact. They think we are dealing
with a fundamental change in the dominating mainstream concerning organisation of
production (Kern, Schumann, 1984; Laurier, Graeff, L~pple, 1987). These changes invoNe
internationalisation, economies of scale, product differentiation, advanced technological
developments and the creation of cooperating groups and networking. A recent Dutch
report from the Department of Economic Affairs 'Economie met open grenzen, 1990'

('Economy with open borders') shows that these developments are not new at all; but they

can simply be recognised much more easily than ever before.

Companies react to these developments on the one hand by adapting the economies of

scale. An example can be found in the many mergers between banks and insurance

companies. At the same time many companies concentrate on the core business in order
to reach tinancial benefits by means of specialisation.

In the meantime we can see the growing importance of co-makerships and similar
developments. As a consequence of these trends one can see that a lot of emphasis has
been put on the creation of networks. Networking is not ony directly related to the growing
number of businesstransactions between many ~mpanies. It is quite clear that an
increasing number of companies cooperates in order to reduce the very high costs of R.
and D. or to get access to new markets. In Michael Porter's book 'The competitnre advant-
age oi nations' the importance of economic networks has been emphasized strongy. In

this paper the attention is focussed on the existence of spatial economic networks ar~d the

relevance of these networks to regional economic devebpment and regional policy. As a

consequence of this we will emphasize that the creation and the promotion of networks

needs to be incorporated in the economic policy.

The structure of this paper is as follows. First of all a description will be presented of the

phenomenon production-environment, the importance of networks and the potentional

importance of economic networks for regional economic development. In the next section
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are responsible for the promotion of the creation of (spatial) economic networks. From this

section one can draw the conclusion that both production and innovation need more

networking in the near tuture. The regional economic policy should try to deal with these

developments. In the 6th section we will present some reasons for this. At the same time

some characteristic features of 'modem' regional economic policy will be presented briefly.

2. Regional economic development and production structures

The regional economic discipline deals wfth the so-called 'regional problem'. It is not easy
to explain the nature of this problem. According to Bartels and van Duyn (1981) Regional

economic problems refer to the results of spatial disparities of economic activities. The

results may be undesirable from the point of view of efficiency policy. This means that the
contribution of the region to the national economic growth should be as high as possible.
Another target mentioned is the equality policy, which means an equal spatial economic
development. The latter target has been emphasized within the regional policy for many
years. During the last decade the policy focussed on efficiency has become much more
important. If one wants to describe and analyse spatial disparities in economic develop-

ment one often has to use the expression regional production environment (Blokland,
Rcelofs 1984). Disparities in economic development between regions can be explained by
reterring to the different production environments of these regions. Lambooy (1980)

presents the following deTinition: 'a complicated set of factors which are responsible for the
economic development in a region'. It is a kind of profile of the most characteristic etemal
features which are important for the production and distribution process'. Lambooy
recognizes the following factors.

- The regional production structures: The number and quality of enterprises and the

regional network of input-output relations.

- The labourmarket

- The infrastructure and transportation system.

- A stn~ctural analysis and the location of the demands

- The raw materials

- The availability and the. cost of land tor houses and business.

In the meantime many difficulties occur while using the expression regional production

environment (Hendriks, 1984). Most critics point to the fact that the spatial behaviour of

actors and the spatial environment are considered to be independent. In other words, all
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different elements of the production evironment are supposed to be equally important for

all the enterprises located within the region. It is obvious that this is not true at all. In fact

the regional production structure plays a key role within the production environment. That

is the reason why so much of the regional economic research is focussed on the differen-

ces in development of regional production structures. From this point of view it is important

to pay attention to the relations among enterprises in a region and the potential networks,

taking into account not only the developments of the economic structure but also the

changes in networks. Untortunately we must conclude that in most regional economic

research the attention for 'the regional network' is only very modest. This means that we

have but a marginal knowledge of this aspect of the regional economy. This ladc of

knowledge may become a big problem in the future, since the decentralisation of economic

activities has become a dominant trend in the nineties. One feature of this trend is 'a

negative correlation" between the status of a location within the hierarchy of cities and the

growth rate of its employment (Ewers, 1990, p. 338). This trend will be influenced by three

forces.

a. a changing international division of labour; the industrialisation of developing countries

and the development of a services-economy in the developed countries.

b. The existence of new scarcities of production factors, such as energy, raw materials

and the environment.

c. The influence of economic technological innovation processes, particularly the rise of

'systematic rationalization'; in other words the optimalisation of integral production

claims, both inside and outside the company in order to increase flexibility and to

reduce production costs, for which new technologies will be applied.

It is particulary the latter which will have a big impact on production structures, because

'the systematic rationalization' will lead to the establishment andlor the improvement ot

network structures at the regional level. Ewers says: 'Just how these global develop-

ment trends will manifest themseNes regionaly, (.....) depends on the characteristics of

the specific structure of each individual region'. So far, attention for economic networks

within regional economic research has been very marginal. The real economic techno-

logical developments, particularly the so called "systematic rationalization' require an

approach in which the economic networks are taken into account.
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3. Economic networks and regions.

The question is how economic networks can contribute to regional economic develop-
ments. Research on regional economic networks contributes to the knowledge of strong
and weak parts and chances and threats of regions. The central idea is that regional
economic networks of business positively influences the economic growth and the
organisational capacity of economic actors in regions. In fact these are no new ideas. In
the past both in regional policy and spatial planning this concept has been used for many
years. However, the emphasis was not put on networks, but on the location of a key
industry within remote and depressed areas, in order to reach a positive impact on the rest
of the region (see Potters, de Weert, 1982). In other words, instead of the endogerwus
regional growth potential emphasis has been put on the íntroduction oi a growth potential
from outside (exogenous factors). It seems that this policy was not very successful
(Bartels, van Duyn, 1981; Boekema, Verhoef; 1986).

The positive impact of regional economic networks on the regional economic development
is related in the f'irst place to the improvement of the so-called organisational capacity of a
region and as a consequence of this the exploitation of the internal potentials for develop-
ment of the region. At the same time regional economic networks can play an important
role while exploiting possibilities outside the region like the diffusion of innovation.
The impact of regional economic networks on the organisational capacity oi the region can
be primarily seen as the establishment oi a stable environment. This means more certainty
and continuity in the regional production structure and a reduced vulnerability to conjunc-
tural fluctuations (Van den Broek, 1988). Regional networking creates mutual dependen-
cies between the companies involved, resulting in stronger regional linkages. The
companies will not easily leave the region (Potters, de Weert, 1982). Above all, we have to
notice that the stability of a regional network will diminish when the network is only
concentrated around one single company or another dominant economic actor. The expe-
riences with the development of the textile industry in several Dutch regions (Tilburg,

Twente, Helmond) and the mining-industry (South-Limburg) show that in spite of the
existence oi a regional network, the downswing could not be stopped.
In fact the one dimensional features of the networks has put an emphasis on the down-

swing of the region. The stability of intraregional networks may become very important tor
the flexibility and dynamism of a regional economy, because, a stable environment

guarantees reduced risks entailed by the risks retated to investments. At the same time

regional economic stabíliry as a resuft of networking, will promote the development of new
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business and innovations. It is possible to realise both economies of scale and economies

of scope, because a mutual division of labour with only few risks can be effected within a

regional economic network. Companies are enabled to adapt quidcly to changes in the

market and to match the specifications that are needed. Cooperations will not only effect

the resources for innovations, they will also result in a considerable (and often pemianent)

reduction of costs. Thus, the endogenous regional economic growth will be improved.

Above we have linked the existence of regional economic networks and the positive effect

on economic growth they might be the result in. As far as we can see hardly any empirical

research has been done on this topic. In a recent article Baum, Munro and Schachter

(1990) have analysed the situation in South-Italy. By means of an input-output analysis of

40 Italian regions they try to check their basic hypothesis: The level of regional economic

development depends on the existence of forward- and badcward linkages in a regional

economy. In other words, input- and output relations of companies. According to Kuznets

they believe in a strong relation between structural changes and economic development.

The indicators that are used measure not only the inter industry linkages but also the

substantial meaning of those linkages (intensity, frequency, exchanges) (see also Com-

mandeur, 1989). For this purpose they have developed a measurement tool which is

derived trom the entropy-concept of the information theory. This measurement-instrument

can trace the changes in the regional economic structure in relation to the level of regional

economic growth. Their models show that the levels of the gross regional product and the

gross regional product per head of the population were higher in regions and during years

with many 'backward linkages'. Such a significant relation oould not be drawn with respect

to the 'forward linkages". The resuft of a recent research project (Dagevos, Oerlemans,

Boekema, 1991) indicates the importance of 'backwards linkages' in a regional economy.

In this research project the relations of bussiness in Tilburg with other businesses outside

the region was investigated. It became clear that many relations were dependent adors

from the region (transports, financial services, producer services and healthcare). In other

words on the basis of these inputs a concentric spatial network can be traced.

4. Networks and interrelations.

We believe that it is extremely important in the analysis of regional economic disparities

that much more attention be paid to the interrelations of business c.q. economic networ-

king in regions. In this section we shall discuss networks and some theoretical and

conceptual backgrounds more thoroughly. In general terms a network can be defined as; '
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a specific type of relation linking a defined set oi persons, objects or events' (Knoke,

Kuklinski, 1986). So in fact relations are the building blodcs of a network. Various types of

relations will result in different kinds of networks, in spite of the fact that the same group of

actors is invoNed. The restricted group of persons, objects or events of a network can be

called the actors. These actors have common certain charactéristics by which it is possible

to identity them as members of a group with intemal relations. A feature is an intemal

characteristic of an actor. In other words, these are characteristics oi actors independent of

possible relationships to other actors or independent of the context in which the actor is

oonsidered. For instance the sector in which a company is located or the fact that a

company is just a department of a larger company can be seen as an internal characteris-

tic ot an actor.

For that reason it is important to distinguish between characteristics of and relatíons

between actors. Actors can be involved in relations. Relations can be defined as: actions

or qualities that exist only 'rf two or more actors are considered together' (Knoke, Kuklinski,

1986). Relations, however, are in contrast to the features of actors. Closely connected with

the context. They will change or disappear when one or more actors have been removed

from the network. For instance relations can deal with certain deliveries of goods andlor

services from one company to another or the cooperation between companies in the field

of research and development. At the same time when a company decides to choose

another supplier or to stop the cooperation, the specific relation no longer exists.

Relations between actors have a shape and substantial contents. The shape of a relation

deals with characteristics of linkages between actors and sets of actors whose existence is

independent of the oontents of the relation. Two aspects can be distinguished:

a. The intensity of the strength of a connection between two actors, and

b. The extent to which the two actors are both invoNed in the same actNities.

This may imply that we can see relations with almost the same shape but with different

contents. So the frequency of exchange between two companies might be similar, whereas

in the one case there is an exchange of goods and in the other on an exchange of

information. The contents of a relation therefore refers to the nature of the relation which is

exposed in the oonnections between the actors. Examples are transactions, communica-

tion or power relations.

So far we have only presented a general description of the network-concept. How to

define them more properly? In the spatial economic literature the phenomenon network

has only been used since the last tew years. The term 'linkages' on the other hand can be
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tound very frequently. In fact we are speaking of the same topics. Potters and De Weert

(1982) think that something is wrong with the definition of this term. They try to give a

thorough description, by defining the following aspects:

a. with which elements are linkages dealing?

b. which relations should be taken into consideration?

c. what is the spatial dimension of linkages?

Their definition includes all companies and institutions which are producing goods ancVor

services. It is obvious be clear that the individual settlement forms the starting-point of the

analysis. An analysis of the behaviour of these settlements (actors) is necessary to
understand the internal and external organisation of the company. In fact many factors will

play a role, such as;

- Targets and routines of the company.

To reach the central target the need for profits is crucial. At the same time the control of
both the own organisation and the external organisation, which could effect the own

organisation, and the continuity of the company can be mentioned in this respect (see
Kamann, 1988).

Routines are the result of the own perception of the actor and the experiences of the
production management. One of the results of these routines is that the problem solving

capacity ot the company might reduce after some time ( Lambooy 1988; Kamann 1988).

- Strategic decisions of the company.

This kind of decisions can be described as all decisions that are focussed on the

improvement of the economic Tunctioning of the company. It is quite clear that these
strategic decisions are strongly affected by the targets and routines of the cornpany or
the organisation.

- The production-organisation.

Kamann defines these as 'a combination ot capital, labour, material and knowledge to

produce certain goods~services at a certain location with the help of a certain combina-

tion of techniques'. The specific production organisation is the uftimate resuft of various
strategical decisions. Kamann dces not pay attention to the external organisation when

he speaks about the contents of the production organisation. Some other authors

believe that the external organísation is a crucial part oi the production organisation

(e.g. Laurier et.al), 1987.

- The selection-environment and the extemal organisation.
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In fact the targets and routines are only a very first conditioning of the behaviour of a

company. The company deals with many other actors ín their decision-making. The

level of these decisions is located in what can be called the selection-environment. This

can be devided into three sections;

a. The intercompany relations, among which the relations which are directy connected

to the (internal) production-organisation and the production matrix of the company.

b. The total set of location factors being the (f)actors by which a location can be called

attractive or not attractive at all.

c. Institutions, like trade-unions, political parties and other social organisations.

Summarizing one might conclude that the behaviour of companies is affected both by

intemal and external (f)actors. In the following figure this is illustrated.

Figure 1.

Determinants of behaviour of actors in companies

Market and technology

Personal
network of
decision
makers

Production-organisation

(internal) (external)
targets and intercompany rela-
routines of tions based on;
the actor . exchange of goods
(decision- and services
msker) . information

1. organisa ion-
echnology external environ-

,l ment (conditional
strategy relations)

I . institutions.
beháviour markets, politics

etc.
. physical factors
buildings, infra-
structure

Source: derived from Kamann (1988) and Lambooy (1988)

The behaviour of a company may result in new relations with the environment. Eventually

a network may result.
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Which relations should be taken into consideration? A large number of diNerent relations
can be distinguished which could be subdivided as follows (see e.g. Lambooy, 1988;
Kamann, 1988; Kramer, 1988; Potters, de Weert 1982). The first division that oouki be
made relates to the distinction between direct and indirect relations. Direct relations reter to

direct connections between companies. Some examples of these are;

- relations which are based on the exchange of goods and services, also called input-

output relations (Potters, de Weert; 1982). These are closely connected to the producti-
ve activities of a company. According to their nature they can be divided in material and
immaterial relations. The former ones deal with the physical relations with suppliers of
raw materiats, half-products, capital goods and so on. The latter reier to relations with

supptiers, or services which can be considered as a direct input for the product in

process (c.g. insurance or or organisational consultancies).

- Relations based on information flows.

In this case we are talking about activíties closely related to production or management.
Much information is required for the management of the production. Therefore, many
informal contacts are necessary between the actors. The nature of these contacts may
differ considerably.

- Relations based on juridical organisational linkages and right of control relations. In fact

we are referring to the formal position of a company as a department of a concem, a
hokiing or a multi-locational enterprise. The right of control is related to the extent to
which companies can affect the decisions of other companies. In the spatial economic

literature many attention has been paid to these kind of relations. The notion 'extemal

control' (Potters, de Weert; 1982) plays a key-role in this background. They believe ttiat

in many cases the relations between Companies and the regions cannot be created,

because they do not fit into the strategy of a mufti-locational company whose head

office wich is located in another region.

Indirect relations are based on common locational independencies. From the viewpoint of
the company they can be considered as conditional factors (Lambooy, 1988). The following

distinction can be made with respect to the indirect relations:

- Relations which are based on 'dependencies between economic activities on the basis
of a common factor: (see De Korte and Linssen, 1988; Lambooy, 1980, 1988; Potters,

de Weert 1982). When companies use the same (regional) production factors this is

actually the case.
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-'Attraction of companies by osmosis'. This is a secondary linkage, in the sense that it is

connected to a combination of locational factors. In that case we are talking about

attractiveness of a developed region, for which other companies can get advantages by

the so called agglometation effects.

In spatial economic policy concepts both the direct and indirect relations are involved

(e.g. the growth pole concept).

Only recently some attempts have been made to reach an integral approach, in which
the production organisation ptays the central key-role. The very first attempts can be

found in the notion of a formation (Kramer, 1988); the territorial production complexes

(Scott and Storper; the Complex-approach (Cardol, 1988) and especially the way

relations are created. The strategic motives behind it, and the spatial Iinkages that draw

all attention in these theories.

An alternative way of dividing relations is based on the distinction between man'rfest and

latent relations (Kamann, 1989). The manifest relations can be described as 'The

materialized dimension of a latent relation". The strategic value depends on the latent

dependent relations between actors (Kamann, 1988, p. 55). A manifest relation deals

with flows oi goods and services, partnerships in capital and the exchange of iniormati-

on.

Latent relations refer to characteristics with cannot be recognised. They are mainly

based on power structures. Kamann (1989) underlines some aspects of relations, such

as;

- muftiple dependencies; This points to the fact that an actor is connected to other actors

by ditterent activities. These manifest relations can often play more combined dependent

relations. The nature of the dependency may be qufte different; technical, knowledge,

continuity, social, logistical, administrative, bureaucratic or innovative dependency.

- instability: The network of relations in which an actor operates is instable and for that

reason not dynamic. The central and important question here concentrates on the extent

of flexibility and the spatial effects.

- paradigm fixation: this depends on the dependencies mentioned before and the

behaviour of the group. In order to minimize the incertainties the actors will try to adjust

their behaviour to each other. As a result of this fundamental changes will not occur very

easily (the so-called paradigm-fixation), since the existence of a chain of relations, a

change in onty one relation should lead to an adaption in many others. The question

whether the others will react properly, causes a certain inertia in the network.
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The ladc of attention for latent relations and especially for powerstructures is one of the
main causes of the ladc ot a general approach and of explanations of the 'linkages-
studies' from earlier times (see Korte en Linssen). The existence of relations between

companies may lead to a certain (spatial) pattem (spatial economic networking). The
notions of networks and linkages however are really ambiguous in their meaning. These

notions change their contents due to a variable spatial level. Nevertheless it is neoessary

to mark out a certain spatial area. The theoretical notion of the formation by Kramer could

be a useful basis. Kramer (1988, p. 353) defines a formation such as a clustering of

companies and institutions within a restricted spatial area; from which direct functional

relations between them might exist. We will emphasize 4 aspects:

- Within a formation an emphasis has been put on the need of companies for one or more

elements of the production environment.

- The spatial mark out takes place on the basis of the extent to which companies are

studc to factors of the production environment. This means that formations may show

various spatial levels.

- The companies are part of an economic network with a regional economic surplus.

- Functional relations between companies are no unconditional claim at all. It is also
possible that other indirect relations are involved.

Lambooy (1988) believes that the so-called notion of a'filière' is a proper instrument to

study regional networks. A'filière' can be considered as a part of the integral organisation

oi a group of companies, which are technically, and economically ......connected to each

other due to simultaneous activities between raw material and final products (Kramer,

1988). The starting-point of a filière is the production process of a group of companies.

This process is directly related to a spatial area. In other words, according to Lambooy
filières are the building blocks of a formation.
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figure 2. Example of a regional Tilière

garage

account

repair-services

Source: Lambooy 1988

producers of grain

~
grain-distributor

flour factory

insurance-company

bakery machine factory

bread

REGION

bank

The introduction of the notion of the filière creates real possibilities for the analysis of the

regional economic production structures, for in this approach the networks of relations

between products and services are taken into account. Not only the 'forward'- and

'backward'-linkages are analysed but also the 'diagonal' relations. TT~at is the main

reason why Kramer believes 'that the filière-notion creates the possibilities to look through

horizontal, vertical and other relations'. Consequently, it is important to notice that the

analysis of 'filières' starts right at the beginning of the level of the company and that the

developments within the regional and international productionsystem are deaft with at the

same time.
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5. Economic-technological innovation.

As said before in the introduction economic technological changes and developments
affed the (spatial) organisation on production. This kind of changes can be summarized by
the expression "market- and technological turbulence'. Market turbulence refers to the fast
growing dynamism of the markets, i.e. claims from the market towards produds and
producers are changing very quickly. In the fifties and sixties the attention was focussed on
the improvement of the efficiency of production. At that time we saw a strong macro
economic growth. The market could be characterised as a"sellers market', resulting in a
single aim, namely to produce enough quantity. The improvement of productivity and the
resulting fall of prices of products became extremely important tools for the competition.
Since the end of the sixties the nature of the market has changed dramatically. Due to the
strong economic growth and because of some other social trends (like emphasis on
individual values) the nature of the market has changed towards a'buyers market'. This
means that the qualiiy of products gains importance. At the same time the range of
products and services must be expanded. One of the main features of a buyers market is
that ft should be very sensitive to trends in fashion. This often implies a shortening of the
commercial product-life-cycle. There are also two important consequences for the
production-organisation. In the first place the implementation of flexibility-strategies
(Rauwenhoff, 1986). In the second place one can observe a so-called "badc-to-the-
basics' movement, which means the concentration on the core-business. Both develop-
ments will resuft in the expansion of the number of exchange relations between business.
The present situation is characterised by Bolwijn and Kumpe (1989) as a situation in which
three aspects - costs, quality and choice - are determining factors for the successful
operation within the market.

For a company this means that the competitive power will be determined by efficiency,
quality and flexibility. In the nineties Bolwijn and Kumpe expect the creation of a new claim
from the market, namey exclusivity of products, as a resuft of which innovation will
become very important in the near future. In the so-called 'stages-model' of Bolwijn and
Kumpe (see also Baaijens,- 1989) these developments in the claims from the market have
been presented as a cumulative chain. This means that a company can only meet one of
the 'pertormance-criteria' (efficiency, quality, flexibility, innovation) aiter having met the
former mentioned criteria. One condition to meet the claim for flexibility is an efficient
production and quality as output.
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The developments in the claims of the market (the market turbulence) has oonsequences

for the organisation of the production. This will not only be the case for the final producers,

but also for the compilers that will be confronted with the new claims trom the demand

side. The claim tor flexibility can be seen by the need to reach shorter production runs, a

shorter time of switching and a lower level of storage. It also forces producers to switch

from big-scale production of standard goods (mass-production) to production on a smaller

scale of different types (batchstyle production). This means that the suppliers also are

obliged to supply a great diversity of products, in order to meet the higher quality stand-

ards and to supply quidcy.

In the present situation Hagedoorn (1990) ident'rfies, especially within the industrial
production - a number of developments affecting the supplier-demand relation.

- an increasing number of co-makers

- a growing importance of quality-standards and specialisation

- a reduction of the number of co-makers for each individual company

- a wish for intensified relations from big companies with their suppliers.

From these developments Hagedoorn draws the conclusion that: 'This could result in

networks of companies organised by the big demanders with their co-makers and

suppliers'.

The technological turbulence refers to a number of economic-technological developments.

The most important of these developments are taking place both in manufacturing- and

production processes and in the streams oi goods and information. On the basis of

developments in the production-technology during the last decades a broad scale of

numerically controlled production-systems has been developed, varying from the simple

CNC-machine to a complete flexible working production plant. Particularty the develop-
ments in telematica, described by Verschuure (1986) as a synthesis of computer-use and
information-technology, have created new possibilities in the streams of goods and

information. The use of these new production-technologies allows for a better adjustment

between manufacturing- and productionprocesses and the (changing) product- and

production specifications. The developments in telematics are enlarging and improving the

accessibility to a great number of widely spread information sources from a certain

k~cation. These developments are a main condition for the establishment of advanced

logistical and flexible production systems (Jansen en Nauta,1986).

The choice for a certain technical production system depends on factors such as the

desired product varieties, the serial size and the required time of production and deliver-
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ance. These are factors that influence the external organisation, i.e. the extent to which a

company can externalise its activities. The tendency towards flexibilization of the produc-
tion seems to be dominant in the industry. It may well be assumed that not in every branch

the same product variety is desired. Besides flexibilization is never a goal in itsetf. As has

been indicated above, efficiency and quality remain important 'perfomance-criteria'.

M increasing flexibility can damage productívity (see also Bilderbeek and Kalff, 1985;
Jansen and Nauta, 1986). It has to be noted that this concerns internal oompany flexibility
and productivity. However, the desired and required productivity can be reached by
boarding out and extemal savings of scale.

The spatial-economic implications of the use of flexible production systems seem to be
connected with the required acceleration of input- and output streams and the growing
complexity of the organisation ot production (Verschuure, 1984). Hagedoom (1990) states
on the influence ot modern technology: "Modem technology, like flexible production-
systems and on-line communicationsystems stimulates the further integration of (...)
networks for just-in-time and flexible production.' In his opinion it is 'sooner to expect that
fast variation in technological possibilities, caused by a change of technological paradigms
with great uncertainty and fast technological growth, will create an industrial climate that is
favourable for strategic co-oporation." In other words, technological turbulence (enlarged
complexity and the inter-sectoral nature of new technologies) are strengthening the proces
towards the creation ot networks between Tirms. Commandeur, Mcerman and Taal (1989,
p. 210-211) formulate the following, mutually strengthening developments, which should

enlarge the need for (industrial) networks:

~ Technological developments are tollowing each other at a fast pace. More in particular
they are thinking of micro-electronica, informatica and new materials;

" The capital-intensity of production processes is growing. The on-going influence oi
computer applications on production-processes is causing an increasing complexity and
forces higher demands on control. Specialised knowledge is becoming more important.

~ The product diversity is growing, caused both by 'market-pull'- and by tiechnology-
push' factors. The life-cycles of products and production-means are constantly
shortening.

' The costs oi R 8~ D for product- and process-innovation are sharply increasing;
' The rise of new technology-product-market combinations is causing an increase and

sharpening of competition;
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' Diversity, shorter lite-cycles and higher investments are enlarging the uncertainty for
firms. Therefor, individual strategic behaviour (on the level of a firm) is becoming more

difficult.

All this leads to the necessity for tirms to specialize and at the same time to strive for

applications of this specialization as broady as possible. The greater complexity and

uncertainty increases the importance of the relations with its surroundings for the perform-

ance and continuity of each firm.

Economically speaking the next can be added to the lines above. A strong competition and

high costs for R 8~ D cause a too rapid innovation-diffusion. A fast imitation oi an innova-

tion will prevent re-eaming of the costs of the innovation (by the innovator). In other

words, a leading technological position cannot be held tor long. It is logical that firms want

to co-operating in matters of R 8~ D in order to make sure that the technological lead,

gained at high costs, will not be lost too quickly.

Summarizing (the above) we can conclude that further networking is probable on the level

of the production as well as on the level of innovations.

6. Spatial economic networks and regional economic policy

We have stated that the meaning of economic networking is increasing and can have a

positive influence on regional economic development. It is therefore obvious that regional

economic policy on local and regional level should reckon with these developments. Before

indicating what should be the characteristics of such a policy, we will explain first why a

regional or local economic policy based on a network-approach is preferable to a more

~raditional' approach.

The regional and local economic policy that is pursued and developed in many Dutch

region's and cities is based on what Wassenberg (1987) calls the 'horizontal' option. The

starting point for the policy is on the level of the branches. There are e.g. initiatives to

benefit the connection between education and the labour-market in the metal-industry or

attempts to improve the innovative capacity of the foodindustry.

The rise of vertical and diagonal co-orporation between firms on the one hand and the

strive tor intemal company flexibility on the other hand makes that the 'horizontal' option

has outlived itself. It should be replaced by a wertical' option: a policy that pays attention to

the cross-connections in an (regional) economy instead. What are the advantages of the

vertical option over the horizontal one:
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' because of the complementarity or chain-character of the dependencies in an economic

network the interests of each individual networkactor are closer to the collective

interests. In the horizontal option is it just the other way around. Co-operation between
competitors is regarded as a sign of weakness. Moreover, between competitors the

weakening of the one is almost automaticaly the strengthening of the other. The

chances of successful co-operation on local and regional economic policy is less on
these grounds. In the vertical option of weakening or eliminating one or some of the
actors belonging to the network beings about a weakening of the entire chain. The

actors have a common interest in keeping the chain as strong as possible.
' the chance oi self-organisation of network actors increases, because of the shorter

reaction-time between the behaviour of separate network actors ànd the timely signaling
of this behaviour by the rest of the network actors. All this can mean that the policy
becomes less expensive and laborious. Furthermore, the learning ability of companies

will be enlarged and their adaptive capacity increased.

` the networkactors have the opportunity to form coalitions with each other on matters

they choose for themselves. The possibility remains to choose different coalitions with
other network constellations.

Shortly summarizing it looks as if the vertical- or networkapproach offers a number of
favourable prospects for local and regional economic policy. However the question is how
this approach can be fitted into a regional economic policy that takes into account the

economic and technological turbulence as has been outlined above at the same time in a
recent surveying article. Stóhr (1989) gives a typology ot characteristics of the Yraditional'
policy that has been pursued until the midst of the seventies as well as of the regional
policy oi the future that has slowly begun to take shape in some European countries. Stdhr
extends these lines and thus formulates the ingredients of the regional policy of the future.
In the attached survey these characteristics are mentioned.
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Survey 3 Chancjes in the regional policy: a survey

TRADITIONAL FUTURE requirements

Problem regions dichotomous multifaceted
(underdeveloped~developed) ( differentregionalstructural

weaknesses)

Major strategy regional growth regional innovation

Organizational form centralized, decentralized, regional
state sponsored community based

Dominant mechanism inteRegional mobilization of indigenous
redistribution regional resources

Major orientation capital, material information, technology,
intangibles

growth flexibility
(quantitative) ( qualitative)

manufacturing services and intersectorial
linkages

projects programmes

few large firms numerous small~intermediate
and projects firtns and projects

Dynamics geographically rapidly shifting
"stable" problem ( elusive) problem
regions areas

~ fixed set of "planned" "spontaneous" local
~ growth centres resource mobilization

Sourt~: Copied out of Stdhr (1989)

The traditional regional economic policy is characterized by a dichotomous approach.

There are economically developed and underdeveloped regions. Economic development in

underdeveloped, mostly rural, regions takes place via a linear industrial growth perspec-

tive. In the future a more dynamic and flexible approach will be necessary. Stóhr states

that a future regional economic policy should be based on a non-linear strategy, tocussed

on innovation and restructuring.
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Furthermore, the traditional regional economic policy is characterized by a centralized

approach in which governmental grants play an important role. The future policy should be

more decentralized. The local economic actors should be initiating this policy. The regional

policy up to the midst of the seventies was based on principles of justice. According to this

starting-point the policy was focussed on the regional re-distribution of labour and

prosperity. A future policy shall have to use the possibilities available in the own region

more otten. In other words, the principles of efficiency shall have to be emphasized in the

policy.

According to Stóhr the traditional policy mainly uses a'material, basically capital oriented

approach'. The policy is focussed on (quantitative) economic growth that shouki be

reached via big industrial enterprises and projects. The future policy should also focus

itself on regional flexibility. This means that the policy should stimulate the regionat

economic resistance. Following this line of reasoning a more programmatic approach is

emphasized, which revalues the role of small- and medium-sized firms in a regional

economy. Especially the service sector and economic networks ('intersectoral linkages')

are startingpoints for the policy.

It is Stáhr's opinion that we should abandon the idea that regional economic inequality is a

geographic stabile datum. As a result of the technological- and market-turbulence chan-

ging regional inequalities and changing problem-regions will occur. A regional eoonomic

policy shall have to take this into consideration by using the local c.q. regional possibilities.

The perspective Stijhr offers is, in our opinion, taking very well into consideration the social

and economic developments. In the preceding we have outlined the technological and

economic developments which stimulate economic networking. The economic actors

belonging to this networks should possess a great deal a lot of flexibility in order to oope

with the enlarged uncertainty and complexity. Flexibility is also required from the govem-

ment. This flexibilty can only be attained 'rf a decentralized approach is opted for in which

the own economic possibilities of the region are given full account. In such a policy it is

preferable to take the regional economic networks as object of govemmental policy.

In the Dutch regional economic policy a number of elements of the Yuture' regional policy

already exist. In several governmental documents on regional issues 'the self-organizing

power' and 'the endogenous development potentials' of regions are mentioned. Less clear

is how to operationalize these concepts. Apparently the government leaves this to the

regions themselves. Perhaps the foregoing can help in operationalizing these concepts of

govemmental policies.



-20-
7. Conclusions

Studying regional production structures does not only require an analysis of branch-
composition of a regional economy. Tlie attention should also be focussed on the regional
network of input-output relations and linkages. This 'renewed' attention is even more
necessary because of the growing importance of (regional) economic networks as a result
of economic and technological developments.

Furthermore, the existence and arise of spatial economic networks can enlarge the
endogenous growth-strength and self-organizing ability of regions. Recent research shows
that backward linkages in particular have a positive influence on regional economic
development. This also implies that special and explicit attention should be paid to (the
stimulation of) economic networking in governmental economic regional policies.

The analysis of networks should start at the level of the individual firm and its relations in
and with the regional (economic) production circumstances. The formation concept and
especially the filière-concept can offer an useful framework in analyzing networks itself.

Leon Oerlemans

John Dagevos

Frans Boekema

This article is based on, and forms an extension of a literature-research on economic
specialization by order of the Dutch Governmental Planning OffJce.

The audiors are very grateful to Prof. Dr. N.H. Douben and drs. M. Meeus, both working at
the Technical University of Eindhoven, very gratefull for their comments on earlier drafts of
this article.



-21-

Geraadpleegde literatuur

Baayens J., K. ten Haye, A. Josepa (1989), 'Organisatie, transakties en strategieèn. Een
voorstudie'. Organisations, transactions and strategies, a provisional study. IVA,
Tilburg.

Bartels C., J.J. van Duijn (1981), 'Regionaal economisch beleid in Nederland'. "Regional
economic policy in the Netherlands', Van Gorcum, Assen.

Baum C., J. Munro, G. Schachter (1990), 'Structural change and economic development in
Southem Italy', in The Journal of Development Studies, Volume 27, no. 1, pp. 54-71.

Bilderbeek R., P. Kalff (1985), 'Programmeerbare automatisering. Nieuwe wegen of
betreden paden?' 'Programmable automation. New directions or old ones?' in Tijd-
schrift voor Politieke Ekonomie, Journal of Political economy, 8e jaargang, nr. 4, pp.
68-87.

Blokland F., B. Roelofs (1984), 'Het begrip produktiemilieu: definitie en meting". Production
environment, definition and measurement, in P. Hendriks (red.), "Regionaal beleid en
het produktiemilieu van bedrijven". 'Regional policy and Production environment of
business', vakgrceppublikatie nr. 11, vakgroep Theorie, Methoden, Technieken,
Geografisch Instituut K.U. Nijmegen, pp. 9-65.

Bcekema F., L. Verhoef (1986), 'Lokale initiatieven; naar een nieuwe conceptie van
regionale ontwikkelingen in theorie en praktijk". 'Local Initiatives; towards a new
concept ot regional developments from a theoretical and empirical point of view", RIJP,
Lelystad.

Bolwijn P., T. Kumpe (1989), 'Wat komt na flexibíliteit? De industrie in de jaren negentig'.
"What about flexibility? The industry in the nineties', in M 8 O, Tijdschrift voor organi-
satiekunde en sociaal beleid, Journal of organisations and social policy, 1989I2, pp.
91-111.

Broek G. van de, M. Meijs, L. Scholten (1988), "Innovatie en werkgelegenheid in de regio
Arnhem-Nijmegen. Recente ontwikkelingen in de metaalsector". "Innovation and
employment in the region Arnhem~Nijmegen. Recent developments in the metal
branch', Wetenschapswinkel i.s.m. Economisch Instituut, Nijmegen.

Cardol G. (1988), "Ruimte voor agribusiness-complexen'. 'Possibilities for agri-business
complexes. Nederlandse Geografische Studies. Dutch geographical studies, 57,
NijmegeNAmsterdam.

Commandeur H., P. Mcerman, P. Taal (1989), 'Ontwikkeling van industriéle netwerken'.
'Development of industrial networks', in F. Boekema and D. Kamann (red.), 'Sociaal-
economische netwerken', 'Social economic networks', Wolters-Noordhoff, Groningen,
pp. 207-238.

Dagevos J., L. Oerlemans, F. Bcekema (1991), 'Tilburg stedelijk knooppunt. Een econo-
misch profiel'. 'Tilburg, urban node. An economic profile', Economisch Instituut Tilburg,
Sectie Regionaal Economisch Onderzcek, Tilburg.

Ewers H.-J. (1990), 'Regional Economic Development and Innovation-Oriented Measures;
Summary and Perspectives', in H.J. Ewers, J. Allesch, 'Innovation and Regional
Development. Strategies, Instruments and Policy Coordination', Walter de Gnryter,
BerlinlNew York, pp. 337-344.

Hagedoom J. (1990), 'Samenwerking bij produktie en innovatie. Theorievorming en
analyses' in Tijdschrift voor Politieke Ekonomie, nr. 1, pp. 17-39. "Cooperation with
production and innovation, theory and analysis', Journal of Political Economy.

Hartgers H., J. Dagevos, L. Oerlemans, F. Bcekema (1990), 'RESPONSIE; Een literatuur-
studie naar nieuwe aangrijpingspunten voor onderzcek naar regionale-economische



-22-
specialisatie en ontspecialisatie'; A study on new possibilities for research to regional
economic specialisation', Sectie Regionaal Economisch Onderzoek, Economisch
Instituut Tilburg, Tilburg.

Hendriks P. (red.) (1984), 'Regionaal beleid en het produktiemilieu van bedrijven',
'Regional policy and the production environment of business', Vakgrceppublikatie nr.
11, vakgroep Theorie, Methoden, Technieken, Geografisch Instituut K.U. Nijmegen.

Janssen B., B. Nauta (1986), 'Op zcek naar samenhangen tussen logistiek, flexibele
automatisering en materiéle infrastruktuur'. 'In search of new relations between
logistics, flexible automation and the physical infrastructure", Vakgroep Architectuur en
Urbanistiek, Facufteit Bouwkunde, TU Eindhoven.

Kamann D. (1988), 'Externe organisatie. Een inleiding'. 'Extemal organisation. An
introduction. G.R.I.P. Economische Faculteit der R.U. Groningen.

Kamann D. (1989), 'Actoren binnen netwerken'. 'Actors within networks' in F. Boekema
en D. Kamann (red.), "Sociaal-economische netwerken'. 'Social-economic networks',
Wolters-Noordhoff, Groningen, pp. 29-84.

Kern H., M. Schumann (1984), `Das Ende der Arbeitsteilung; Rationalisierung in der
industriellen Produktion', Beck, Miinchen.

Korte T. de, G. Linsen (1988), 'Toeleveringsrelaties in het Veghelse'. 'Suppliersrelations in
the Veghel-region, Doctoraalscriptie, Geografisch Instituut, K.U. Nijmegen.

Knoke D, J.H. Kuklinski (1986), 'Network analysis' in Series '~uantitative Applications in
the social sciences', 07-028, Beverly Hills and London, Sage Pubns.

Kramer J. (1988), "De herontdekking van het formatieconcept'. 'The revival of the notion of
a formation', Geografisch Tijdschrift XXII, no. 4, pp. 348-360.

Lambooy J. (1980), 'Ekonomie en Ruimte (deel 2): Stad en Ekonomie', 'Economy and
Space (part 2); City and Economy', Van Gorcum, - Assen.

Lambooy J. (1988), "Regionale economische dynamiek. Een inleiding in de economische
geografie'. "Regional economic dynamics. An introduction to economic geography',
Coutinho, Muiderberg.

Laurier L., P. Graef, D. L~pple (1987), "Nieuwe patronen in de regio'. 'New patters in the
region', R.O.V., Leiden.

Ministerie van Economische Zaken (1990), 'Economie met open grenzen'. 'Economy with
open boundaries', Staatsuitgeverij, 's-Gravenhage.

Porter M. (1990), "The competitive advantage of nations', Free Press, New York.
Porters A., H. de Weert (1982), 'Verwevenheid in theorie en beleid: Een algemeen kader',

'Complexity in theory and policy. A general background', in Geografisch Tijdschrift XVI,
nr. 3, pp. 190-201.

Rauwenhoff F.C. (1986), 'De fabriek van de tcekomst. Een tcekomstgerichte industriële
strategie', 'The factory of the future. A modem industrial strategy', in Economisch-
Statistische Berichten, 1-8-1986, pp. 32-35.

Rcelandt T. (1986), 'Vervlechtingsconglomeraten en sectorstructuurbeleid', 'Complexity
and sector policy", Doctoraalscriptie, EUR, Economisch Geografisch Instituut,
Rotterdam.

Soldaat L. (1984), 'Overpeinzingen ten aanzien van methoden van beleidsonderzcek'.
'Some thoughts about.methods of policy research', in P. Hendriks (red.), 'Regionaal
beleid en het produktiemilieu van bedrijven'. 'Regional policy and the production
environment of business', vakgrceppublikatie nr. 11, vakgrcep Theorie, Methoden,
Technieken, Geografisch Instituut K.U. Nijmegen, pp. 165-195.

Scott A.J., M. Storper (1986), "Industrial change and territorial organization: a summing
up', in A.J. Scott, M. Storper (eds.), 'Production, work, territory; the geographical
anatomy of industrial capitalism', Allen and Unwin, Winchester, pp. 301-311.



-23-
Stóhr W. (1989), 'Regional Policy at the crossroads. An overview', in L. Albrechts et. al.,

Regional Policy at the crossroads: European Perspectives', Jessica Kinsley Publ.,
1989, London.

Verschuure J. (1984), 'De fabriek van de tcekomst. Ruimtelijke aspecten van flexibele
automatisering en Japanse produktiesystemen'. 'The factory of the tuture. Spatial
aspects of flexible automation and Japanese production systems' in Stedebouw en
Volkshuisvesting, jrg. 65, nr. 7I8.

Verschuure J. (1986), ~elematica en ruimtelijke ontwikkeling, 'i'elematics and spatial
developments; een perspectiet in statu nascendi', in Stedebouw en Volkshuisvesting,
jrg. 67, nr. 12, pp. 459-464.

Wassenberg A. (1987), 'Bij het scheiden van de overheid leert men de marict kennen'.
'When the authoriry withdraws one is able to recognise the market', in H. Schenk
(red.), 'Industrie- en technologiebeleid: Analyse en perspectief'. 'Industrial and
technological policy. Analysis and perspective', Wolters-Noordhoff, Groningen.



i

IN 1990 REEDS VERSCHENEN

419 Bertrand Melenberg, Rob Alessie
A method to construct moments in the multi-good life cycle consump-
tion model

420 J. Kriens
On the differentiability of the set of efficient (u,cs2} combinations
in the Markowitz portfolio selection method

421 Steffen JOrgensen, Peter M. Kort
Optimal dynamic investment policies under concave-convex adjustment
costs

422 J.P.C. Blanc
Cyclic polling systems: limited service versus Bernoulli schedules

423 M.H.C. Paardekooper
Parallel normreducing transformations for the algebraic eigenvalue
problem

424 Hans Gremmen
On the political (ir)relevance of classical customs union theory

425 Ed Nijssen
Marketingstrategie in Machtsperspectief

426 Jack P.C. Kleijnen
Regression Metamodels for Simulation with Common Random Numbers:
Comparison of Techniques

42~ Harry H. Tigelaar
The correlation structure of stationary bilinear processes

428 Drs. C.H. Veld en Drs. A.H.F. Verboven
De waardering van aandelenwarrants en langlopende call-opties

429 Theo van de Klundert en Anton B. van Schaik
Liquidity Constraints and the Keynesian Corridor

430 Gert Nieuwenhuis
Central limit theorems for sequences with m(n)-dependent main part

431 Hans J. Gremmen
Macro-Economic Implications of Profit Optimizing Investment Behaviour

432 J.M. Schumacher
System-Theoretic Trends in Econometrics

433 Peter M. Kort, Paul M.J.J. van Loon, Mikulás Luptacik
Optimal Dynamic Environmental Policies of a Profit Maximizing Firm

434 Raymond Gradus
Optimal Dynamic Profit Taxation: The Derivation of Feedback Stackel-
berg Equilibria



ii

435 Jack P.C. Kleijnen
Statistics and Deterministic Simulation Models: Why Not?

436 M.J.G. van Eijs, R.J.M. Heuts, J.P.C. Kleijnen
Analysis and comparison of two strategies for multi-item inventory
systems with joint replenishment costs

43~ Jan A. Weststrate
Waiting times in a two-queue model with exhaustive and Bernoulli
service

438 Alfons Daems
Typologie van non-profit organisaties

439 Drs. C.H. Veld en Drs. J. Grazell
Motieven voor de uitgifte van converteerbare obligatieleningen en
warrantobligatieleningen

440 Jack P.C. Kleijnen
Sensitivity analysis of simulation experiments: regression analysis
and statistical design

441 C.H. Veld en A.H.F. Verboven
De waardering van conversierechten van Nederlandse converteerbare
obligaties

442 Drs. C.H. Veld en Drs. P.J.W. Duffhues
Verslaggevingsaspecten van aandelenwarrants

443 Jack P.C. Kleijnen and Ben Annink
Vector computers, Monte Carlo simulation, and regression analysis: an
introduction

444 Alfons Daems
"Non-market failures": Imperfecties in de budgetsector

445 J.P.C. Blanc
The power-series algorithm applied to cyclic polling systems

446 L.W.G. Strijbosch and R.M.J. Heuts
Modelling (s,Q) inventory systems: parametric versus non-parametric
approximations for the lead time demand distribution

44~ Jack P.C. Kleijnen
Supercomputers for Monte Carlo simulation: cross-validation versus
Rao's test in multivariate regression

448 Jack P.C. Kleijnen, Greet van Ham and Jan Rotmans
Techniques for sensitivity analysis of simulation models: a case
study of the C02 greenhouse effect

449 Harrie A.A. Verbon and Marijn J.M. Verhoeven
Decision-making on pension schemes: expectation-formation under
demographic change



111

450 Drs. W. Reijnders en Drs. P. Verstappen
Logistiek management marketinginstrument van de jaren negentig

451 Alfons J. Daems
Budgeting the non-profit organization
An agency theoretic approach

452 W.H. Haemers, D.G. Higman, S.A. Hobart
Strongly regular graphs induced by polarities of symmetric designs

453 M.J.G. van Eijs
Two notes on the joint replenishment problem under constant demand

454 B.B. van der Genugten
Iterated WLS using residuals for improved efficiency in the linear
model with completely unknown heteroskedasticity

455 F.A, van der Duyn Schouten and S.G. Vanneste
Two Simple Control Policies for a Multicomponent Maintenance System

456 Geert J. Almekinders and Sylvester C.W. Eijffinger
Objectives and effectiveness of foreign exchange market intervention
A survey of the empirical literature

457 Saskia Oortwijn, Peter Borm, Hans Keiding and Stef Tijs
Extensions of the T-value to NTU-games

458 Willem H. Haemers, Christopher Parker, Vera Pless and
Vladimir D. Tonchev
A design and a code invariant under the simple group Co3

459 J.P.C. Blanc
Performance evaluation of polling systems by means of the power-
series algorithm

460 Leo W.G. Strijbosch, Arno G.M. van Doorne, Willem J. Selen
A simplified MOLP algorithm: The MOLP-S procedure

461 Arie Kapteyn and Aart de Zeeuw
Changing incentives for economic research in The Netherlands

462 W. Spanjers
Equilibrium with co-ordination and exchange institutions: A comment

463 Sylvester Eijffinger and Adrian van Rixtel
The Japanese financial system and monetary policy: A descriptive
review

464 Hans Kremers and Dolf Talman
A new algorithm for the linear complementarity problem allowing for
an arbitrary starting point

465 René van den Brink, Robert P. Gilles
A social power index for hierarchically structured populations of
cconomic ngent.s



iv

IN i991 REEDS VERSCHENEN

466 Prof.Dr. Th.C.M.J. van de Klundert - Prof.Dr. A.B.T.M. van Schaik
Economische groei in Nederland in een internationasl perspectief

467 Dr. Sylvester C.W. Eijffinger
The convergence of monetary policy - Germany and France as an example

468 E. Nijssen
Strategisch gedrag, planning en prestatie. Een inductieve studie
binnen de computerbranche

469 Anne van den Nouweland, Peter Borm, Guillermo Owen and Stef Tijs
Cost allocation and communication

470 Drs. J. Grazell en Drs. C.H. Veld
Motieven voor de uitgifte van converteerbare obligatieleningen en
warrant-obligatieleningen: een agency-theoretische benadering

471 P.C. van Batenburg, J. Kriens, W.M. Lammerts van Bueren and
R.H. Veenstra
Audit Assurance Model and Bayesian Discovery Sampling

472 Marcel Kerkhofs
Identification and Estimation of Household Production Models

473 Robert P. Gilles, Guillermo Owen, René van den Brink
Games with Permission Structures: The Conjunctive Approach

474 Jack P.C. Kleijnen
Sensitivity Analysis of Simulation Experiments: Tutorial on Regres-
sion Analysis and Statistical Design

475 C.P.M. van Hoesel
An 0(nlogn) algorithm for the two-machine flow shop problem with
controllable machine speeds

476 Stephan G. Vanneste
A Markov Model for Opportunity Maintenance

477 F.A. van der Duyn Schouten, M.J.G, van Eijs, R.M.J. Heuts
Coordinated replenishment systems with discount opportunities

478 A. van den Nouweland, J. Potters, S. Tijs and J. Zarzuelo
Cores and related solution concepts for multi-choice games

479 Drs. C.H. Veld
WarranL pcicing: a review of theoreticnl and empirir.ril reweeirch

480 E. Nijssen
De Miles and Snow-typologie: Een exploratieve studie in de meubel-
branche

481 Harry G. Barkema
Are managers indeed motivated by their bonuses?



v

482 Jacob C. Engwerda, André C.M. Ran, Arie L. Rijkeboer
Necessary and sufficient conditions for the existgnce of a positive
definite solution of the roatrix equation X t ATX- A- I

483 Peter M. Kort
A dynamic model of the firm with uncertain earnings and adjustment
costs

484 Raymond H.J.M. Gradus, Peter M. Kort
optimal taxation on profit and pollution within a macroeconomic
framework

485 René van den Brink, Robert P. Gilles
Axiomatizations of the Conjunctive Permission Value for Games withPermission Structures

486 A.E. Brouwer 8~ W.H. Haemers
The Gewirtz graph - an exercise in the theory of graph spectra

487 Pim Adang, Bertrand Melenberg
Intratemporal uncertainty in the multi-good life cycle consumption
model: motivation and application

488 J.H.J. Roemen
The long term elasticity of the milk supply with respect to the milk
price in the Netherlands in the period 1969-1984

489 Herbert Hamers
The Shapley-Entrance Game

490 Rezaul Kabir and Theo Vermaelen
Insider trading restrictions and the stock market

491 Piet A. Verheyen
The economic explanation of the jump of the co-state variable

492 Drs. F.L.J.W. Manders en Dr. J.A.C. de Haan
De organisatorische aspecten bij systeemontwikkeling
een beschouwing op besturing en verandering

493 Paul C. van Batenburg and J. Kriens
Applications of statistical methods and techniques to auditing and
accounting

494 Ruud T. Frambach
The diffusion of innovations: the influence of supply-side factors

495 J.H.J. Roemen
A decision rule for the (des)investments in the dairy cow stock

496 Hans Kremers and Dolf Talman
An SLSPP-algorithm to compute an equilibrium in an economy with
linear production technologies



Vi

497 L.W.G. Strijbosch and R.M.J. Heuts
Investigating several alternatives for estimating the compound lead
time demand in an (s,Q) inventory model

498 Bert Bettonvil and Jack P.C. Kleijnen
Identifying the important factors in simulation models with many
factors

499 Drs. H.C.A. Roest, Drs. F.L. Tijssen
Beheersing van het kwaliteitsperceptieproces bij diensten door middel
van keurmerken

500 B.B. van der Genugten
Density of the F-statistic in the linear model with arbitrarily
normal distributed errors

501 Harry Barkema and Sytse Douma
The direction, mode and location of corporate expansions

502 Gert Nieuwenhuis
Bridging the gap between a stationary point process and its Palm
distribution

503 Chris Veld
Motives for the use of equity-warrants by Dutch companies

504 Pieter K. Jagersma
Een etiologie van horizontale internationale ondernemingsexpansie

505 B. Kaper
On M-functions and their application to input-output models

506 A.B.T.M, van Schaik
Produktiviteit en Arbeidsparticipatie

50~ Peter Borm, Anne van den Nouweland and Stef Tijs
Cooperation and communication restrictions: a survey

508 Willy Spanjers, Robert P. Gilles, Pieter H.M. Ruys
Hierarchical trade and downstream information

509 Martijn P. Tummers
The Effect of Systematic Misperception of Income on the Subjective
Poverty Line

510 A.G. de Kok
Basics of Inventory Management: Part 1
Renewal theoretic background

511 J.P.C. Blanc, F.A. van der Duyn Schouten, B. Pourbabai
Optimizing flow rates in a queueing network with side constraints

512 R. Peeters
On Coloring j-Unit Sphere Graphs



u ui n~iuiu~ii~uiuïi i iiii~iiNi~iui~ i


	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

