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1 – Preview 
 
I thought it might be nice to start this valedictory lecture with a platitude. So, here comes: 
‘Locational choices and regional economic development are complex phenomena.’  
In this valedictory lecture I will just present a brief overview of some of the things that fascinate 
me in my field of study, the complex border area of economics and geography. During my career 
I have experienced this two-sided orientation as a limitation on the one hand, but on the other 
hand also as an  enrichment. This position has set me the task to help think along in developing 
the line of thought in both disciplines. What has struck me especially, is that an important 
difference between these two disciplines was to be found in their dealing with structural changes 
and complexity on the one hand, and with the transmission of information on the other hand. As 
to the latter, in microeconomics theory the emphasis is too one-sidedly on prices and on the 
market mechanism as a base for decision-making and as the means for transmitting information 
and knowledge. With Friedrich von Hayek (1973), I am of the opinion that, for decision-making 
and for economic development, institutions and the transfer of knowledge have to be taken into 
account as well. I also like to draw the attention to organisational structures, like networks, which 
are configurations both for co-operation between firms and for the transmission of information 
between economic actors. Another recent development in economic science is the increasing 
attention for innovations, for changing structures, and for evolutionary development in general. 
Therefore, in this lecture the key words are complexity, innovation, structural change and 
networks. Complexity may be described as a set of characteristics of structures or systems that 
cannot satisfactorily be explained solely by studying the constituent parts. The other three 
concepts will be defined later on in this lecture. 

Obviously, here we are dealing with a different notion than the common notion of complexity, 
which brings to our minds a problem that is difficult to study. The scientific notion of complexity 
precisely refers to phenomena that are based on simple rules (Lambooy, 1991; Krugman, 1996). 
The concept of complexity is often connected with that of self-organisation. Increasingly, the 
position that complexity and self-organisation are common phenomena in nature and society is 
becoming common in sciences like biology and physics, but also in technology and evolutionary 
economics. Of course, all this should not be mixed up with simple holism. Murray Gell-Mann, 
the physicist and winner of the Nobel Prize, is one of the ‘ inventors’  of the smallest particle, the 
Quark. Once upon a time, when travelling through the Amazon region as a trapper, he saw a 
jaguar sitting on the branch of a tree. In his splendid book The Quark and the Jaguar he states 
that that was when he suddenly understood complexity. It is absolutely impossible to give a 
description of a jaguar based on the characteristics of the Quark (Gell-Mann, 1994). 
 
2 – Complexity, information and change 
 
Von Hayek (1973, p.36) also uses complexity in this sense for his notion ‘self-organisation’ , or 
‘spontaneous order’ . His main focus was on how to get information without a perfect knowledge 
of all economic data: ‘a state of affairs in which a multiplicity of elements of various kinds are so 
related to each other that we may learn from our acquaintance with some spatial or temporal 
part of the whole to form correct expectations concerning the rest, or at least expectations which 
have a good chance of proving correct’ . Hayek went even further and contended: ‘How does 
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economics really look when you recognize it as the prototype of a new kind of science of complex 
phenomena’  (Ebenstein, 2001, p.97). 

Already in his very first writings of the 1920s and also later in 1937, Hayek emphasized that 
knowledge and learning should be considered as key notions for economic analyses of the 
economic system (Ebenstein, 2001). He distinguished between information (or structured data) 
and knowledge. Knowledge is acquired through a series of experiences and interaction with other 
people. According to Hayek, human action cannot directly be inferred through the Cartesian 
approach to rational behaviour, with deductions from premises or objectives formulated 
beforehand. It is a learning process, susceptible to the influences of time, place, and human 
contacts. He felt that prices are excellent signals for transferring information, but this also 
requires knowledge, or the ability of people to assess whether or not they can make or use 
information. In a market system, information and knowledge are linked to individuals. These 
individuals use these characteristics in a process, however, often with unexpected results. In this 
process, a dynamic equilibrium, a ‘spontaneous order’  may come about. But, for this to work 
effectively, institutions are required. Here he mainly meant economic institutions, like property 
rights and a good financial system. Nowadays, the notion institutions is viewed much broader. 

Hayek, together with other authors like Coase, has explicitly laid the foundation for the 
integration of institutions in economic theory. His objective was especially to bring about a free 
transmission of information, which would make for an adequate functioning of the price 
mechanism. Nowadays, in relation to transmission, increasingly attention is paid not only to 
institutions, but also to trust and language, and – even in this era of ICT – to ‘ face-to-face’  
contacts. 

In recent economic theory also, the nature of the relations between market parties is shifting. 
In this process, the ‘agency theory’  and the theory of ‘ transaction costs economics’  are also 
incorporating the aspects of bounded rationality, incomplete information, trust and distrust. 
Before, economic theory assumed that rational actors were omniscient and that market relations 
were strictly abstract. People seemed to react only to prices and quantities. Nowadays, more and 
more attention is paid to the psychological, social, spatial and historical dimensions of human 
behaviour. A human relation encompasses the market relation, as it were. The market relation 
then is embedded in a richer bedding of human and institutional characteristics. Nowadays, 
therefore, the notion ‘embeddedness’  is regularly used in economic literature (Grabher, 1993; van 
Houtum, 1998; Kumcu, 2001; Boschma, Lambooy & Schutjens, 2002). In economic literature the 
role of trust and that of values and standards – or, broader: the institutions – are increasingly 
recognized as relevant (North, 1990; Nooteboom, 2000). This was certainly not unusual in the 
first period of economic science, for that matter, like in the work of  Adam Smith and Alfred 
Marshall. We might contend that around each economic relation a kind of ‘ institutional 
environmental container with a permeable cell-wall’  has been structured – ‘permeable’ , because 
institutions also are continually changing. The system of laws, rules, values and standards 
constitutes an important part of the environment of economic subjects. If these economic subjects 
wish to move outside this system, in the long run it may be possible that their economic interests 
are damaged as well. Indeed, people as individuals often show a tendency to step outside the 
container of the institutional rules. This is called opportunistic behaviour, or ‘ free rider’  
behaviour. Because of such behaviour, other individuals have to pay for possible costs involved. 
A recent example is found in the Enron scandal in the US. On the other hand, there are creative 
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and innovative people who, if they want to change structures, may be hampered in their strive for 
change. 

Acknowledging the increasing importance of institutions does not mean acceptance of 
irrational behaviour. On the contrary: taking account of the interests of other people is often 
rational behaviour. The 17th century Dutch-Jewish philosopher Benedict Spinoza already pointed 
at the fact that human behaviour has to be rational, because emotions often lead to the wrong 
results, like aggression, anger, war and destruction. Therefore, people have to act rationally and in 
their own interest. Spinoza added, however, that co-operation with others fully fits within the own 
interest. Pursuing own interest and rational behaviour are not bad things as such, but they can 
only lead to advantages if co-operation is involved (Krop, in Trouw of 24 August 2002). 

Adam Smith also pointed at the necessity of coherence between the market mechanism (the 
‘ Invisible Hand’) and acting ethically. He was not an economist and a moral philosopher for 
nothing. People have values and standards, and they have their own will. They can opt for not 
participating within the boundaries of the given institutions. The ‘ institutional container’  thus is 
not made of steel. If you wish to opt out, you can do so. However, institutions are badly needed to 
limit the freedoms of individuals. Hayek, on the other hand, already explained that there must be 
possibilities to change institutions if such changes are necessary for the economy to develop. The 
dynamic process of self-organisation can take care of that. Self-organisation is also linked to 
various kinds of organisational configurations and mechanisms for the transmission of 
information and knowledge. But, to Hayek, especially the effect on economic development and 
the system of economic institutions and economic structures was relevant. 
 
I would like to emphasize that geographers, but increasingly economists as well, are engaged in 
the study of complexity. Here we can mention authors like Herbert Simon, Brian Arthur, Paul 
Krugman, and – from a much earlier period – Alfred Marshall, Friedrich von Hayek, Joseph 
Schumpeter and Maynard Keynes. A different, but connected aspect that is also receiving 
attention in modern economics, is changing structures (Pasinetti, 1981; Coombs et al., 1987; 
Saviotti, 1996). Because of the new focus on technology and economic structural changes, the 
one-sided and too constricting definition of the economy as given by Lionel Robbins – who 
focused on the optimal decision-making and allocation within given pre-conditions, like the state 
of technology, population, preferences and resources – is broken down. The relevance of various 
ways of information and knowledge transfers and of the co-ordination of heterogeneous economic 
actors in organisational configurations, as well as the meaning and the nature of changes, 
becomes clearer. In economic geography, as in modern macroeconomics, the existence of 
complex relationships and positive feedback systems has been accepted for years already. This 
means that, apart from a process from micro to macro, there also is feedback from macro to 
micro, which can give direction to the behaviour of individuals. Macro structures are not just the 
sum total of micro behaviour. Individuals are creative and they continuously change their 
behavioural parameters, in order to be able to adjust – through learning behaviour – to the ever 
newly developing structures. In economic geography this interaction is studied in the theory of 
location and in the study of the relation between the firm and its environment, as well as in the 
study of regional systems of innovation. In economic geography, the relation between micro and 
macro is investigated especially within these two problem areas. 

It is important to note that the analysis of both behaviour and structures can independently 
supply relevant information for studying economic developments. Microeconomics is still an 
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important basis for economic theory, but is focussed too much on decision-making. The theory 
should also leave room for the independent relevance of self-organisation, structures and 
structural changes as sources of information and as bases for co-ordination and organisation. 
Economic geography and evolutionary economics, besides macroeconomics, can significantly 
contribute to this goal. 
 
Earlier on we already touched upon economic structures. But what are these? Does it imply the 
‘economic system’ , or ‘economic order’? What is usually meant in economic approaches, is 
notions like the institutional structure on the one hand, and the composition of industrial sectors, 
of capital and labour, and the market structure on the other. Any changes in these factors are often 
brought about through the influence of technological factors and accidental events. Structures can 
sometimes change dramatically. 

Two kinds of structural changes can be distinguished, for that matter. The first kind, which 
might be called developmental change, or ‘ involution’ , may be seen as a development of already 
existing characteristics, like the way in which a tulip bulb develops, influenced by genetic 
characteristics, but nevertheless with external influences, like moisture and temperature. Through 
the interaction with these external influences, the fully developed bulbs produce flowers. This 
process is also indicated by the term ‘ the unfolding of patterns’ . To a certain extent, ‘business 
cycles’  and the ‘product life cycle’  can also be seen as such, be it that there is not such a 
predictable regularity here as goes for tulips. 

The second kind of structural change is more radical. This kind we indicate by the term 
parametric structural change. Here the parameters change, resulting in a transformation of 
characteristics, the same as holds for the economy after a period of radical innovations. New 
products and new production processes change the composition of the industrial sectors as well as 
the kinds of labour and the locations required. Schumpeter already mentioned that many existing 
organisations can disappear in the process of ‘creative destruction’ . Even institutions have to be 
adjusted. In evolutionary economics, attention is often paid to ‘ the unfolding of patterns’ , but 
increasingly also to the technological developments and the innovative entrepreneurial behaviour 
resulting in structural changes (Boschma, Frenken and Lambooy, 2002).  

Especially in the case of parametric structural changes, chance forces like serendipity or 
coincidence play an important role. This may disrupt even the standard approach of science. 
Science is continuously searching for regularities and rules. When studying complexity, self-
organisation and parametric structural change, this would appear to be difficult, but it is possible 
all the same, especially because, ultimately, recognizable patterns often emerge. Initially these 
patterns and interactions may be new, but afterwards they usually become systematic once more 
(or, put differently: they can to a certain extent lead to new equilibriums), which enables us to 
establish regularities in empirical research. Often, however, parametrical processes of structural 
changes at the same time lead to surprising patterns, which in their turn, through positive 
feedback mechanisms, themselves influence the behaviour and sometimes even the behavioural 
parameters of the economic actors. In such cases, profound descriptive analyses have to be carried 
out first, possibly by means of inductive research, simulation models and experiments. 
 
The founding father of the evolutionary view on processes of economic change was Schumpeter. 
He emphasized in particular the dynamics of economic systems, which are often caused by the 
development and introduction of technological and organisational innovations (Schumpeter, 



 7 

1912; 1934). If we follow the road of Hayek and Schumpeter, the nature of the theory does 
become more complex, yet richer at the same time. This certainly holds for economic geography, 
which focuses on the economic relations of individuals and enterprises with the environment. Part 
of our field of study involves the locational choices of firms, whereas another part deals with 
regional economic development. Both parts are closely related to the influences of structures and 
structural changes, but also with the choices made by individual economic actors and their mutual 
relations in networks. Therefore, both parts can contribute to a more comprehensive economic 
theory. 
 
In this context, the following considerations will present a brief overview of my interests in the 
relation between locational choice and regional development on the one hand, and the insights 
from the study of complexity and innovation on the other hand. I do not pretend that new insights 
are developed here – I merely wish to indicate that there is still much work to be done – also for 
me after my retirement. I will first address a locational issue in relation with networks. 
 
3 – Location, networks, and interconnectedness  
 
Imagine for a moment that you are a mushroom. You were born by putting your head above the 
ground. The big outside world is open to you. But who are you, and what is your task in this 
world? The task is clear: you are part of nature’s clearance team, and your purpose is to transform 
organic elements, like leaves, into food that is suitable for other species. In that you are not alone. 
Below ground, you are tied to the mycelium, a network of threads which also supports the other 
mushrooms of your structure. 

Now you might ask whether, as a mushroom, you are an individual. Actually, the mycelium 
has a greater claim to this title. You are merely in a forward position. In fact, the mycelium does 
the clearing, and you more or less stand on the sideline, producing spores to be dispatched in 
order to produce offspring for your kind. You are identical to the other mushrooms of the 
mycelium: we are dealing with a network of equals. Of course, competition does exist, but mostly 
with other varieties. In these cases, competition is the rivalry for the resources (in this case: the 
food matrix) and for the living space, which both require different qualities for each separate 
variety. Location is of essential importance here, for this factor determines the availability of and 
the access to both groups of factors. Besides, there has to be a critical mass of these factors, in 
order to be able to develop further. The mycelium can only develop in certain locations, where 
there is a sufficient supply of raw materials, like organic matter and moisture, and where the 
temperature is just right. The environment and the critical mass of the factors of production 
together determine the possibilities for further growth and distribution. However, even for 
mushrooms the environment is no constant. It changes because of  weather conditions but also 
because of the mycelium itself, as the supply of organic substances in the environment changes as 
to its nature and quantity, as a result of the mycelium’s activities, viz. the transformation of 
substances. When the organic substances have been processed and there is an insufficient supply 
of raw organic substances, the mycelium might be considered obsolete. So, here we are dealing 
with a two-sided relation. The mycelium processes the raw materials and renders them suitable as 
food for trees and other plants. The environment (like moisture, fallen trees) determines the 
opportunities for the mycelium to grow, by offering organic raw materials that can be 
transformed. This process also enables the own reproduction. 
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First of all, we should note here that we are dealing with a network with a development 
structure. Each mycelium in principle shows identical behaviour. Secondly, the micro behaviour 
does not one-sidedly determine the macro structure. There is an interactive relation between the 
network and the environment. You might say that a macro structure exists that is partly self-made, 
but that for the remaining part is exogenous, like the water balance, not to be influenced by the 
mycelium. 

What is further important here, is that on the one hand there is complementarity with other 
organisms in a differentiated environment, but on the other hand there is also competition. In this 
case, the competition mainly involves ‘ locational displacement competition’ : where there is one 
of a certain kind, there is no room for any more of the same kind. The one that best fits the 
environment has the best opportunity to win this competition. As a result of the winner’s 
complementarity with other varieties, new opportunities for connected varieties (like plants, 
insects) emerge concurrently. So, competition and complementarity are not necessarily opposites; 
they point to co-evolution. There is a dynamic interchange between micro behaviour and macro 
structure. And we will see that this applies not only to the mushroom world but to the economy as 
well. 
 
It was nice to get better acquainted with those mushrooms, but how are things for the human 
world, especially with regard to the economy? In the remainder of this lecture I will mainly 
address, on the one hand, the relevance of networks for the interconnectedness between firms and 
their location and the freedom of choice firms have, or do not have to move to other locations, 
and, on the other hand, the role of co-operation in networks, linking this to regional economic 
growth. 

In doing this, there will always by an opening for an interdisciplinary approach as well, like 
with Simon and Hayek. This comes strongly to the fore in the study of networks. In our field of 
study, economic geography, the relations between individuals through networks are increasingly 
taken as the starting point, whereby institutional imbedding is important. All the time we see that 
economic geography and evolutionary economics are concerned with structures, structural 
changes, self-organisation and networks. 

 
4 – Networks and spatial interconnectedness 
 
For firms to survive they have to generate income, which is a good reason for pushing rivals out 
of the market. It is surprising to observe, therefore, that – just as with mushrooms – networks 
emerge through which, whether or not consciously, co-operation instead of competition takes 
place. In this one should not be too optimistic about positive effects only. Of course, there will 
always be tension in markets. The market mechanism continues to be a process with winners and 
losers. True enough, because of the evolutionary process of development and selection by 
innovative entrepreneurs, new firms will emerge all the time. On the other hand, firms continually 
drop out because of the strong competition from existing or new companies. The notion of the 
network is also used in the perspective of competition and economic growth (Nooteboom, 2000). 
The notion of the network – and, sometimes, that of the ‘neural network’  – is used in many 
scientific disciplines, like ‘operations research’ , cognitive psychology, brain research, and robot 
technology. In economic geography it is assumed that networks and complexity belong together 
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when studying regional development. We can state, for that matter, that there are various kinds of 
networks as well as various perspectives for analysing them. 

During the past decade, the study of networks has shown a rapid development (Lambooy, 
1986; Johansson, Karlsson and Westin, 1993). Of course, as already stated earlier, markets also 
are networks, be it that in economic theory markets are primarily considered to be an exchange 
structure, where buyers and suppliers have cursory contact in an abstract space, with the sole 
objective to achieve an exchange. This is the economy viewed as Utopia. Utopia means without a 
place; so, there is exchange without a place, or ‘ there is no there there’ . Other notions than that of 
the network are used in certain parts of business economics, e.g. franchising, co-operation, and 
joint venture. In his growth-pole theory Perroux, the great French economist, used the notion 
‘economic space’  (Perroux, 1955; Lambooy, 1969), which, from a mathematics point of view, is 
a topological network (Barabasi, 2002). However, later Perroux added a stronger emphasis on 
geographical space. Nowadays, for understanding new developments, the use of the network 
approach is common practice, like for the analysis of assembling and supply networks, of 
‘supply-chains’  and of the industrial districts of so-called Third Italy, but also for the study of the 
impact of ICT on market relations. Depending on the technology and on the market structure, 
different kinds of networks can exist (Lambooy, 1986, Johanssen, Karlsson and Westin, 1993). 
 
Depending on the emphasis applied, it is possible to draw up a typology of networks. First of all, 
we could start with the ‘cores’  (junctions, nodal points or ‘nodes’ , or economic actors), linked 
with the nature of the activities (the ‘content’ , or economic activities and information). This is 
done, for example, in the 5th White Paper on Environmental Planning, where the notion ‘urban 
networks’  is elaborated. Secondly, we could focus on the links between the junctions (the 
‘connectivity’ ) and the nature of the access. The third focal point is the formation of clusters 
(‘hubs’  or ‘cliques’ , ‘clubs’ , or industrial districts). The fourth point of entry is constituted by the 
intensity and the frequency of the relations. 

As to the last-mentioned form, one could state that, in abstract microeconomics, market 
relations have the frequency of 1: the connection is once only, exclusively for a once-only 
transaction, whereas in the case of industrial districts there is a high intensity, which is expressed 
in the building of ‘ trust’  en social capital. In the analysis of networks one can experience a 
limitation of the freedom of relation-building, and thus of the intensity and of the connectivity, as 
the result of various kinds of human characteristics. Although with today’s technology it is 
possible to build unrestrained networks, it appears that in telecom networks 95% of the users 
have less than 5 to 10 intensive contacts (Plouraboue et al., 1998, p.80). Within industrial 
districts, the intensity can be assumed to be high, especially within ‘cliques’ . If the connections 
aspect is taken into account, connectivity becomes important. This concerns on the one hand the 
number of ‘nodes’  (this may be cities, but also shopping centres, hospitals, or offices, or in our 
case firms and other economic actors) that one is connected with and, on the other hand, the 
distances (in physical or virtual units, time and money) involved in reaching these nodes. If 
connectivity is high, there will be more links between two junctions, and often various kinds of 
transport modes will exist as well. Knowledge workers living in the Randstad area and who have 
many alternative routes and transportation modes at their disposal, can cover a pool of millions of 
jobs within half an hour’s travel time. They thus have high connectivity, because of which they do 
not have to move while on their way to their optimal career (van Ham, 2002). The theory of 
neural networks also points at the multiple connections between junctions, along various routes 
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and with various modes of transportation. Besides, specialised junctions develop. In the case of 
urban networks we could mention a division of functions (Tordoir, 2001). Some junctions could 
be characterised as capital cities, others as harbour cities or cultural centres, or – like in wholesale 
– even as junctions with an intermediary function. Barabasi (2002) contends that networks always 
form hubs in a hierarchy which is ‘scale-free’  – that is, hubs will be formed both at a small scale 
and at a large scale. 
 
In Economic Geography, networks are used to investigate co-operation of firms within regions. 
Economic Geography deals with four kinds of co-operation. First that between firms holding 
unequal positions in the production chain, viz. between firms that function in a vertical way 
within a hierarchical structure. Secondly, there is horizontal co-operation between partners with 
comparable functional positions in the production chain. The latter type has extensively been 
discussed in economic geography, especially because this type is often connected with spatial 
clustering. In the economic literature since Alfred Marshall (1890) the term ‘ industrial districts’  is 
often used, which refers to areas where in particular the horizontal type of co-operation leads to 
positive externalities, like the speed of innovation diffusion. In the case of outsourcing, however, 
the first-mentioned form – the hierarchical type of co-operation – dominates. Other companies 
can be taken over or can be made dependent, in order to reinforce the positions on both the input 
and the output side. That aim can be achieved by taking over companies or by entering into 
contracts with them that will confirm their dependency. Then a network emerges with a 
hierarchical structure. The consequence of the differences is that a variety of contractual relations 
comes about, where vertical co-operation is structured in a more ‘ layered’  or hierarchical way, 
often – but certainly not always – resulting in higher transaction costs than in the case of 
horizontal co-operation. Scott (1983, 2000) has shown that vertical co-operation and outsourcing 
also can lead to spatial clustering, because of the savings on transaction costs. In the case of 
regional clusters, trust and social capital – and, broader, the influence of institutions – play an 
important role. 

The third kind of co-operation is when firms co-operate with a temporary goal, for instance 
the development of a new technology. Once this has been achieved, the co-operation ends. This 
kind of co-operation can even take place with competitors. Co-operation generally seems to be 
the opposite of competition. But often this is not the case at all. The fourth form of co-operation 
is that in which firms co-operate with academic institutions and the government in developing a 
‘Regional Innovation System’ . 

As a result of the increasing attention for these possibilities for development, attention for a 
further analysis of networks is also increasing. For networks of economic actors to function well, 
the further development of relation building and trust is required. Relations can be built directly, 
through interpersonal contacts, or indirectly, like through the institutional structure, the election 
of councils, or the membership of the Chamber of Commerce. It is interesting to observe how this 
influences the nature of competition. Markets are systems of relations; but the price mechanism 
can also be considered as a system for regulation. But then again, there are other systems for 
regulation that determine the nature of relations and markets. These systems are partly 
endogenous, like trust, but partly also exogenous, like in the case of institutions. In 
microeconomics, a market is regulated primarily through the movement of prices. In a perfect 
market, where information flows freely and where prices indicate the scarcity relations of the 
factors of production, no exogenous regulating mechanisms and no specific human relations are 
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required to realise an equilibrium after the exchange of goods and services for money. The market 
system then consists first and foremost of equal and homogeneous parties, with independent 
individuals – within the assumption of ‘ representative’  producers and consumers. On the other 
hand, there is the institutional economics view, which recognizes other kinds of relations and 
regulatory mechanisms as well. Storper (1997) uses the term ‘untraded interdependencies’  to 
indicate these relations, encompassing e.g. trust and shared experiences and institutions as laid 
down in conventions. Van Houtum (1998) studied the relevance of this kind of relations in the 
case of international market relations. 

We already mentioned the fact that it is advantageous for equal, although heterogeneous 
parties to co-operate within non-hierarchical networks, but hierarchical structures also can 
provide advantages. This partly depends on the kind of enterprises involved, as well as on their 
technology, the possible scale advantages, and their pattern of location. For example, Scott 
pointed out that, in agglomerations, the division of labour and nearness create better opportunities 
for smaller enterprises to survive than would be the case in peripheral regions (Scott, 1983; 
2000). In modern economics, increasingly importance is attached to the details of the relations 
between unequal market parties, or markets with heterogeneous parties, like in Transaction Cost 
Economics and in the Agency Theory. An important reason for this is that in ‘ the economics of 
everyday life’  equal parties often do not exist. This allows the strongest firms to dominate the 
system of relations within hierarchical structures. In most cases it is a matter of unequal 
enterprises and a variety of market parties. As mentioned earlier, in those cases a hierarchical 
pattern of relations emerges on the vertical axis of the production chain. Here again we mention 
the view of Barabasi (2002) that this process is ‘scale-free’ . As already contended by Simon, the 
winner of the Nobel Prize: “Nature loves hierarchy.”  (Simon, 1956). This can be observed 
especially in relation to the structure within the firm, but also with respect to the relations 
between firms. Large enterprises often organise themselves as the producers (the régisseurs) of 
the supply chains. They wish to control the access to the resources and the flows of goods and 
knowledge. In that process, many smaller firms become parts of a decision-making process that is 
controlled elsewhere, although legally they can be autonomous. This is caused partly by the costs 
involved in entering the market, and partly also by the power obtained through contracts. Large 
enterprises can engage in long-term contracts, which enables them to block the emergence of 
rivalling smaller companies for a long time. These smaller firms only have their personal efforts 
and dedication and their innovativeness for weapons in the competitive battle. In the case of rapid 
changes in either markets or technology, they can be more vital and adaptable than large 
corporations. This makes them better able to react to the new age than are larger companies. 
Soon, however, the large, successful companies, or the companies that have become large, will 
try to take over control once more, aided in this respect by their economies of scale, their 
networks of relations and their R&D possibilities (Schumpeter, 1943; 1963). 

Innovation and economies of scale regularly conflict, but fortunately this is not always the 
case. This holds for enterprises as well as for public services. Welfare economics assumes that the 
economy is there to satisfy the needs of consumers, not to maximise control and profit. But in 
practice this objective is not always met or even recognized by economists. 
 
Earlier, when discussing the notion of the network, we have established the relevance of studying 
this phenomenon for gaining insights into the workings of economic and spatial-economic 
processes. Hereafter we will elaborate on the importance of structures and structural changes.   
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5 – Structural change: locational choice and interconnectedness 
 
Networks of people, and shared values and standards, make that individuals are mutually 
connected, just like a mycelium of mushrooms. However, we can observe that human beings are 
more dynamic than mushrooms, and, besides, human beings are able to reflect on their own 
identity within social contexts and within a socio-cultural environment. Creative people also can 
break through structures, by innovative behaviour. Of course, human beings are more than just 
restless, unpredictable actors and complex beings, who can go anywhere. Human beings usually 
act within structures. Precisely because of the connections and the choices made, whether 
consciously or unconsciously, but also because of the limitations set by the environment, we are 
able to find connections and rules for their economic and spatial behaviour. The theories of 
economics, ‘new economic geography’  and economic geography are searching for these rules and 
structures, in order to be able to gain an insight into human behaviour, possibly eventually 
resulting in the formulation of sensible policy advices. One should be fully open-minded as to 
complexity and heterogeneity, as well as to organisation and the technological changes resulting 
in changes of the economic structure and of the nature of the location. Such an approach to 
economics lends support to a vision based on ‘bounded rationality’ , structural change, and 
dynamic markets. 
 
Here the emphasis is on changing spatial structures and regional-economic growth. It has become 
clear that spatial structures show a relatively large resistance to economic changes, but in the long 
run there is a strong relation all the same, like the one to be observed in the shifting locations of  
both commercial enterprises and consumers. 

Nowadays, modern economic-geographical theory focuses on the one hand on the relations 
between the enterprise and its environment, and on the other hand on the factors of organisation 
and technology. In our case, we emphasise the interconnectedness between enterprises in 
networks, as expressed in the changing spatial-economic structure, thereby focusing especially on 
spatial clusters of enterprises and on economies of agglomeration (Van Oort, 2002; Porter, 1990; 
1998). In doing so, we wish to emphasise that enterprises can be considered as bundles of 
functions (like purchasing, transportation, production, and R&D), forms of organisation 
(management and hierarchy side by side as the general form, and networks on the work floor) and 
technology. Because of this, firms and production chains can be viewed as modular systems 
(networks and ‘supply chains’ ). In each network, various functions, forms of organisation and 
technologies can participate to various extents. Increasingly, enterprises act in a modular manner. 
Because of this, it is becoming increasingly difficult to find a strong definition for the notion of 
the enterprise. Where are the boundaries? And who actually produces what? Is it not so that 
enterprises should rather be divided into directors (régisseurs) of supply chains, suppliers, and 
intermediaries (like wholesalers) (Spulber, 1999)? A combination of a network approach and the 
modular organisation of production, with outsourcing and logistics, is becoming increasingly 
important for understanding the spatial structural changes of economic activity (Lambooy and 
Vossen, 1999; Lambooy and Visser, 2001; Langlois, 2002). Because of these structural changes, 
the theory of location and that of regional-economic development are becoming more complex, 
but at the same time more interesting. 
 



 13 

Even in the complex ‘everyday economy’  there is coherence and co-operation, but side by side 
with competition. The difference between mushrooms, consumers and enterprises, of course, is 
that people are able to reflect and choose, and that enterprises usually have an option to choose 
different products, technologies and locations. But even economic actors do not have complete 
freedom. The structural connections set limits to the potential free choices. In regional economics 
and in evolutionary economics, boundaries and conditions are often referred to by the notions 
initial conditions and path-dependency, institutional lock-in, cognitive limitations and cumulative 
processes. 

Initial conditions refers to the initial structure, which  influences the nature and the 
development course of (mostly technological) innovations. By selecting one particular kind of 
technology, other options for possible further development are limited, which may result in path-
dependency. Only a few trajectories remain open, and these offer options for choice. As a result, 
entrepreneurs and consumers are faced with paths of – as I call it – ‘sequential decision-making’ : 
decisions made in the past, hamper decisions to be made in the present. Besides path-dependency, 
other limitations emerge as a result of the nature of the cognitive process. According to Simon, 
people are able to survey only part of the options, because of which one usually is content with a 
satisfying final objective instead of continuing in pursuit of a theoretical objective of the 
omniscient ‘homo rationalis’ . Simon’s starting point was ‘bounded rationality’ . Within a dynamic 
and complex structure, the choices are made with reduced effort, mostly by applying heuristic 
rules like cutting costs and imitation (Frenken, 2001). Imitation is usually structure-enhancing, 
whereas innovation often changes the structure. In these processes we often observe a cumulative 
nature of processes, by which we mean the positive feedback mechanism often occurring in 
nature and in human behaviour. In the Bible we can find an example of this phenomenon, which 
is currently known as the Matthew Principle: “Everyone who has will be given more, (…). 
Whoever does not have, even what he has will be taken from him.”  (The Gospel after Matthew, 
Ch. 25: 29). In economics, this principle features in a limited way in the Keynesian accelerator. 
But, Marx, Veblen and Myrdal pointed at the more encompassing notion of cumulative causation: 
if prosperity occurs in a certain location, this attracts people and capital, which in turn further 
reinforces the spatial-economic structure that is developing there (Atzema et al., 2002). This 
process is based on the accelerator mechanism, but on imitative behaviour as well. Partly because 
of this, spatial clustering takes place in the spatial structure. This process also often occurs in 
biology, for that matter, as empirically shown by biologists involved in complexity and self-
organisation (emergent structures; cf. Camazine et al., 2001). It occurs also (scale-free) in 
networks (Barabasi, 2002). 

Here we are faced with a problem which, for economics, was brought up by Hayek, viz. the 
relation between individual behaviour and the formation of structures. In biology this is evident: 
structures are built based on a few simple rules of decision-making and within a clear context. In 
spatial economics it is much more difficult to study the process of structure building. In the case 
of locational decisions one often finds that, apart from prices, entirely different factors play a role, 
like imitation. Both for animals and plants and for human beings, imitation is a very fundamental 
pattern of behaviour. We should beware of indicating imitation as irrational behaviour. Within 
the given context, ex ante this may be the best option, even if ex post it is nonsense, like for 
instance in the case of behaviour on the stock exchange. Imitation can also enhance group 
cohesion in groups, tribes, nations and enterprises, through the feeling that ‘we are the majority’  
and ‘ therefore our behaviour is normal’ . 
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Innovators are important for structural changes. Innovators do not imitate, and they operate in 
the margins of existing economic activity, where they will break through old structures. This also 
applies to science. 
 
Through the feedback mechanism, imitative behaviour and relations often lead to locational 
clusters, which in turn generate economies of agglomeration, with cumulative processes. On the 
one hand, locational clusters are often flexible as to their development, but on the other hand they 
are often resistant against all kinds of technological and institutional changes. Between 
enterprises there are indirect as well as direct relations, through input-output relations. Clusters 
continue to be attraction points for firms for a long time, which is what Chardonnet (1953) meant 
by his notion of ‘ regional osmosis’ . However, this attraction is often based on indirect, non-
economic and non-technical relations. From a technological point of view, the freedom of 
location is considerably larger than is actually utilised; other factors, like imitation, commitment 
in social networks and traditions, and organisational inertia, are often decisive for the decision not 
to look for a better location elsewhere (Storper, 1997). 
 
In the case of mushrooms, the freedom to relocate only applies to the next generation, which has 
been blown away by the wind and may accidentally land in a favourable spot. Yet, chance or 
serendipity or coincidence or accidental events may also play a considerable role in human 
behaviour and especially also in the human choice of location. The role of these ‘ types of chance’  
is particularly relevant in the development of new technologies and the development of regional 
systems of innovation. Boschma (1994) mentions ‘Windows of locational opportunity’ , meaning 
the numerous options that exist in a young technology, where the ‘windows’  are still wide open 
but where at the same time the further developments are rather based on chance. During the 
continuing process the windows are closed once more, and path-dependency follows. The initial 
conditions limit the freedoms for the technological and the regional trajectory, as well as the 
further course of regional economic development. Human beings - and thus also entrepreneurs - 
often confine their choices to a limited range of options for technologies and locations. Human 
beings are often limited in their cognitive abilities (Hayek, 1973; Nooteboom, 2000; Lambooy, 
2002). In order to be able to surmount these limitations, they usually use - as we contended earlier 
- ‘heuristic’  techniques of choice to achieve a reduction of the complexity (Frenken, 2001). This 
often means imitative behaviour, but satisficing behaviour as well, based on bounded rationality. 
For entrepreneurs this usually means that, initially, they explore their alternatives in a local or 
intra-regional context. The large majority of relocations take place within the area of initial 
location. As in the case of mushrooms, locational bonding and chance play an important role also 
for human beings and for entrepreneurs. But, even if an entrepreneur looks outside the regional or 
even the national borders, we can observe canalisation and limitation because of the cognitive 
abilities. However, instead of considering all possible options, heuristic reduction techniques are 
applied in the process of choice. 
 
Some locations offer a favourable structure of the production environment for the growth and 
continued development of certain enterprises, for complementarity and innovation. These 
environments we call ‘ innovative environments’  or ‘ technopoles’ . Other locations sometimes do 
have growing businesses, but these businesses do not or hardly innovate and they often show a 
lesser growth rate. Sometimes entrepreneurs can fight their way out of  the negative influence of 
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their environment through their own strategic behaviour. Apparently, people are able to make 
their own analyses and to influence their situations. They change themselves, and as a result of 
this change they take a different stand in their environment. Unlike in the case of mushrooms, 
here strategic adjustment behaviour by using cognitive skills is important indeed. This even 
applies to locations that, from a production perspective, are less than optimal but that are 
deliberately selected for other reasons. Pred (1967) and, later, Vaessen and Wever (1990) have 
shown that there are firms that, because of their excellent adaptive behaviour, are able to flourish 
even in locations that are theoretically ‘wrong’ . Entrepreneurs can develop knowledge and make 
choices. Even relocation is a possible option to get away from a location with negative 
characteristics. Yet this does not always happen. Entrepreneurs are connected with their 
environment through numerous relations, not by market relations only. The mere presence of 
children who do not want to leave their school, or their local sports clubs, may impose a 
hindrance to the process of relocation. Only when losses are to be expected will entrepreneurs opt 
for changes of the organisation, or the method of production, the products, or the location. 
Sometimes a take-over by enterprises located elsewhere may prove to be a solution. Of course, in 
such a case, a different organisation may also imply a different strategy of location. 

Earlier we have emphasised the choice of location within the context of the development of 
spatial and economic structures. It is often contended that the spatial structure is less relevant 
because of the ubiquitous access to inter-regional physical networks and virtual spaces. Yet, the 
contrast is not all that strong. Maybe it involves other dimensions for the choice of a location for 
production, but a location will always be necessary. In economic geography, increasingly 
attention is paid to the effects of inter-regional virtual networks, besides the choice of location. 

In economics, as for mushrooms, there is interconnectedness of the economic actors as well as 
competition for the resources, for the knowledge and for the customers. Here also, the location - 
as for mushrooms - is both a production location and a means for competition. Enterprises 
compete for two kinds of markets, which constitute the source of their existence and in which the 
carry out their most important transactions: on the one hand, the input for production, which is 
connected with access to and control of the factors of production or the resources, like raw 
materials, capital, labour and knowledge; on the other hand, the markets for the output, which 
involve the products and services offered to the customers. Actually, production is the 
transformation of input factors into products and services. This transformation takes place in 
organisations like enterprises. 

The increasing affluence and the heterogeneity of the final consumers have brought about a 
shift in the requirements for the final products and services – a shift involving a greater emphasis 
on quality and flexibility, thus on a differentiation of the characteristics of products. Furthermore, 
consumer incomes and life-styles have changed. As a result of this, the access of firms to the 
buyers has become increasingly important. Firms who have the heterogeneous final consumer, 
usually the increasingly sophisticated consumer, for their client, will be able to continue their 
business. This new economic structure requires an adaptation of the organisation and of the 
logistical structure. Because of these tendencies and because of the introduction of ICT, many 
authors have predicted that locations and cities will cease to be important, or, put differently, the 
death of geography has been predicted. To many authors it has been surprising that not even the 
developments in the field of ICT have resulted in a corrosion of the urban areas. On the contrary, 
a good location is now even more that location where the knowledge workers and the final 
consumers are close by. Especially the reduction of the costs of transportation has reinforced the 
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consumers’  quality requirements. The three most important kinds of costs – production costs, 
transaction costs and the costs of distribution – for both producers and consumers can be kept 
low in urban areas in particular. Here we can mention the access to education, to medical 
services, to cultural institutions, which all require an extensive population basis but which at the 
same time are top priorities for the important knowledge workers. Especially because of the 
reduced weight of the costs of transportation, the valuation of the living and working place has 
become more important. People cluster together because of all kinds of quality characteristics. 
Therefore, technology and organisation are extremely relevant for the production structure as 
well as for the locational structure. Here we would like to emphasise that new technology may 
result in parametrical structural changes, even with respect to spatial consequences, especially 
because of the changes in labour productivity and in the influence on the accessibility of other 
locations. 
 
In Economic Geography, agglomeration advantages have long been a subject of study. The issues 
of structural change, interconnectedness, complexity and differentiation are very prominent in this 
(Makhloufi, 2001; Van Oort, 2002). Below we will elaborate on some aspects of these issues. 
 
6 - Structural change: the role of complexity and of differentiation 
 
When studying the relevance for enterprises of their environment, increasingly attention is being 
paid to the complexity of this issue (Lambooy, 1991). As such, of course it is a platitude to 
contend that everything is connected with everything else. In economic theory, a system has been 
introduced to analyse this, viz. the splendid (from a mathematical point of view) theory of the 
general equilibrium as developed by Arrow-Debreu. This theory defines the conditions for all 
actors and markets to achieve such an equilibrium as to make all further change obsolete. If 
changes were to take place then, nobody would benefit. It is an ideal holistic but especially also a 
mechanical concept. Of course, all markets are connected, but in a way different from the model’s 
assumptions. However beautiful and handy, this approach can be considered to be obsolete. 
According to Walker (1997, and in Heertje, 2002: 52) it is not really an economic approach, and 
it certainly is not an economic model. Instead it is merely a system of mathematical comparisons 
without any realistic basis in the empirical research. Besides, the mathematical basis for founding 
the optimality of equilibrium situations does not seem to be very strong. In his recent valedictory 
lecture, Weddepohl, the mathematical economist of the University of Amsterdam, also 
emphasised once more the weak basis for the use of this theory for defending the optimal societal 
situation expected to come about as a result of the model of general equilibrium and the free 
market. He contends that no certain conclusions can be drawn as to the existence and the location 
of the optimum. He concludes his lecture by stating that it looks that, for a number of familiar 
ideas of economists, revisions are due (Weddepohl, 2002). 

Regional economics as well as economic geography are increasingly involved with general 
and complex relations, but here complexity means especially dynamic relations, not static 
relations. Here self-organisation and non-linear dynamics are the norm. Often the phenomenon of  
positive feedback emerges here, possibly with increasing returns for particular economic 
activities and regions. In the past century, for that matter, various economists have anticipated 
further applications. Like Allyn Young, who already in 1919, in his Presidential Address to the 
American Economic Association, pointed at the existence of increasing returns as a common 
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phenomenon. Economists like Gunnar Myrdal (1957), Brian Arthur (1994) and Paul Krugman 
(1997), as well as several evolutionary economists even used this kind of phenomena as the 
starting point for their schemes to explain economic growth and spatial clustering  (Boschma, 
Frencken & Lambooy, 2002; Peneder, 2001). As a result, the relation between micro behaviour 
and macro structures - and thus also the relation between the firm and the environment - can be 
different from what is accepted in modern neo-classical synthesis. That theory still does not 
sufficiently take account of cumulative causation and the formation of patterns with feedback 
effects on changes in individual behaviour. Too little attention is also paid to path-dependency, as 
goes for the variety of behaviour of economic actors if we disregard the ‘ representative agent’ . 
Economics and economic geography focus attention increasingly on the tension between 
individual behaviour (the micro aspect) and the structures or patterns (the macro aspect). In the 
theory of neo-classical synthesis, logic follows a one-way route, viz. from micro toward macro. 
These are connected, of course, but this connection is a different, more complicated one than is 
assumed by some economists (Van Ees & Garretsen, 1990; Janssen, 1990; Potts, 2000). 
 
The above means that more attention should be paid to the relation between micro behaviour and 
(economic and spatial) macro structures. After the dissolution of the Keynesian theory and the 
emergence of Lucas with his theory of rational expectations, economists have increasingly ceased 
to think about this issue. For economic theory, but especially for the theory of economic 
geography, the relation between individual behaviour and the macro structures or patterns is 
essential. In the same way as a mushroom is part of a larger structure, which is subsequently 
influenced by the behaviour of its components, in that way also economic agents, through their 
behaviour, will influence the structures in which they move. Through a process of self-
organisation, they construct structures which in turn influence behaviour. According to Hayek, 
the result of this process cannot be predicted, especially because economic actors show a learning 
behaviour. Furthermore, Hayek’s vision focused on the formation of economic institutions, which 
can ease and regulate economic processes as well as limit and check them. He pointed out that 
many institutions have a life expectancy surpassing that of human beings. Therefore, there is a 
continual tension between the dynamics brought about by technology and the economy on the one 
hand, and the tenacious remnants of (sometimes very old) institutions. Groenewegen (1997) 
mentioned that these kinds of phenomena should be taken into consideration for explaining the 
differences between the economic development of countries. In this respect, Hayek also points at 
the roles of history, of the variety of places, and of culture. But he especially emphasises the lack 
of complete information. On the basis of the information available to them, individuals - and 
therefore also those involved in economic policy - are not in a position to make sure statements 
about the sum total and about the future, even if they do have a great deal of knowledge. And the 
same holds for entrepreneurs. That is why decentralised decision-making through markets and 
networks can be assumed to be of a better quality than centralised planning departing from an 
attitude of complete information and the absence of time and of institutions as the starting point. 
 
In the above we have seen the importance of studying structural changes. The importance of 
dynamics, parametrical changes, innovation and technology should not be underrated. Individuals 
have to continually engage in creatively dealing with the opportunities offered, and can then act in 
a way that breaks through the structures. I will now briefly elaborate this issue by means of an 
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example from economic geography, which involves ‘ innovation, differentiation, and regional 
development’ . 
 
7 – Structural change: the role of innovation in regional development 
 
Innovation is the next phase after the invention, the discovery of a new technology or some other 
kind of renewal or modernisation. Inventions are often considered to be the upshots of individual 
heroes. However, research usually shows that innovations are a phenomenon which I will 
describe once more through the metaphor of the mushroom. 

Below the ground of official institutions there is a mycelium of knowledge relations, through 
networks of creative minds, scientists and amateur inventors. Nowadays especially lots of 
information can be found ‘all over the web’ . But regional groups, or ‘ technological cliques’  are 
also involved in this. During the development of the personal computer there were large groups of 
people who were completely mesmerized by this phenomenon (the so-called nerds). These people 
worked well over one hundred hours per week, without pay, and with the sole objective to solve a 
problem. Not surprisingly, save for a very few people like Bill Gates and Steven Jobs, most 
pioneers did not get rich. For that matter, the PC could only be developed after the development 
of an entire tree of knowledge, with many branches and lots of fruit. Other inventions in the field 
of microelectronics had to be realized first, like the transistor and the chip. At some point in time 
then a critical threshold emerges, like some kind of mature foundation, for the invention to be 
made. Therefore – just as with the mushroom and the mycelium – mushrooms, or inventions, 
often come into being simultaneously, or very shortly after one another. Usually, the invention is 
the result of a process of direct or indirect co-operation, where one individual by mere accident 
sticks his or her head above ground just a little earlier than the next one. It cannot be stressed 
enough here that innovation and diffusion are the result not only of direct, personal contacts but 
also of indirect contacts, through networks (A knows Z, who passes on the information to C), or 
through institutions (via subsidies or other government measures). Large corporations may 
sometimes be the first to develop new processes or new products, if they invest heavily in R&D 
and if they can make use of direct and indirect external information from researchers all over the 
world. Inventions, or rather: a number of inventions put together) can be described as a key event 
which may be used by innovators. Inventions and innovations are manifestations of the mycelium 
of the knowledge as developed in a region, a country, or a global network consisting of both 
people who have the knowledge and the information, and entrepreneurs. The relations between 
firms and between other agents or organisations are often intermediated or ‘ filtered’  by agents, 
firms, language, religion and other structures. There are inter-regional differences as to the quality 
of this mediating process. 

Some regions may be viewed as focal points of innovations. Urban areas often have various 
kinds of advantages for both old and new technologies. In the case of old technologies, these 
advantages especially consist of good relations with unions, research institutions and financiers, 
whereas in the case of new technologies the possibilities offered by the availability of young, 
dynamic knowledge workers, cheap buildings, and a large pool of potential buyers are crucial. 
These areas also have advantages in the field of organisation, related to the division of labour and 
externalities. Different conditions apply for the development of new technological developments, 
however, when compared to those for established technology. Around dynamic clusters of young 
enterprises, new regions develop. Silicon Valley is the best-known example of such a region, but 
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more regions of this kind now exist. A remarkable aspect of such regions, developed on the basis 
of new technologies, is that they show a spontaneous process characterised by relational 
dynamics. The way in which economic and social networks develop here, is unpredictable. The 
same is true for the question which regions will develop as innovative environments, although we 
can make one exception here, viz. the strongly differentiated large agglomerations involved in 
innovations. 

It is not so that the initial structure by definition needs to have all kinds of specific 
characteristics. Usually, the settlement of enterprises in such a region is accidental and is 
characterised by what in the theory of complexity is called emergent behaviour with cumulative 
causation. After the accidental convergence of researchers, enterprises, financiers, academic 
institutions and dynamic managers, the process may become of a cumulative nature. The 
innovation environment is known to and recognised by certain participants, resulting in the fact 
that yet many new entrepreneurs and researchers will be attracted. The regional economic 
structure then reaches a critical mass and, because of this, it becomes a kind of attraction point 
for new dynamic processes, which in turn further reinforces the process. We then have a self-
organising process, which for each region could lead to different kinds of patterns of innovation 
and to different specialisations in economic activity. No preparatory planning is involved. 

Because of the spatial clustering, various kinds of relations will develop and thus knowledge 
will be exchanged, which in turn will bring about new dynamics. Complex systems of human 
interaction emerge, which systems will influence economic dynamics even outside the market. 
True enough, firms and entrepreneurs do play a supporting role here. But if no cumulative process 
of self-organisation develops, there will be no regional economic dynamics. As we stated earlier, 
this also determines the further course of development, which is indicated by the notion path-
dependency. The initial conditions, which are often of an accidental nature, determine the further 
course of development. During the development, a continuous process of further innovations and 
knowledge-diffusion takes place. Besides, the nature of the networks changes. New centres 
(enterprises, cities) are formed and, because of the adjusted intensity of relations, the clusters also 
change, and certain dependency relations emerge. New entrants to these markets and networks 
often use the knowledge of other people with whom they have co-operated in firms and research 
institutions. Their behaviour is partly determined by their own and others’  cumulated experiences. 

Here we can observe that, because of all kinds of individual yet connected activities, a self-
organised environment emerges. In the early phases, the relation between enterprise and 
environment is highly dynamic. However, as soon as an innovative region has structured itself, 
the relation will become more balanced. The cumulative process often shows a logistic curve 
(like in the case of the product life cycle), so that, after some time has lapsed, the dynamics will 
automatically come to rest. In such cases, the environment of markets and institutions as 
developed then will begin to influence micro behaviour in a strongly selective way. 

In this development process, the behaviour of individuals is very important. Yet, the further 
one gets in this process, the more individual behaviour is limited and controlled by the pattern of 
relations as developed. The innovation system as developed then gets some footholds, like 
successful enterprises (Fairchild and Hewlett Packard in Silicon Valley), the regional universities, 
the regional government, the regional financiers, and groups of co-operating entrepreneurs. 
Institutions also increasingly begin to play a role. Then, negative effects of agglomeration may 
develop. In Silicon Valley, growth was such that there was a cry for planning, which would have 
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to find solutions for all the negative consequences of the undirected transportation, 
environmental, and housing developments. 

This process of regional development is not scale-free, but region-specific. This makes the 
difference between Krugman’s ‘New economic geography’  and ‘old’  economic geography 
(Krugman, 1995, 1996). 
 
Economic behaviour is influenced by the nature of the networks and institutions, but also by the 
nature of the regional environment. Currently, the ideas of Jane Jacobs are still a rich source for 
considerations on this subject. In her work she always emphasised the role of differentiation, by 
which she really meant increasing variety and complexity, as she explicitly indicates in the last 
chapter of her book Death and Life of Great American Cities (1961). By that time her work was 
already influenced by the works of Alan Turing, Claude Shannon and Warren Weaver, the 
founding fathers of the software for computer simulation (Johnson, 2001, pp. 49-52). In the terms 
presented earlier, we might say that a regional economy must have various kinds of activities and 
networks in order to be able to achieve a critical mass, so that the division of labour and 
specialisation may lead to further economic growth. Jane Jacobs stressed the capacity for self-
organisation of numerous citizens, entrepreneurs and road-users. The emergence of new 
variations of economic activity is crucial for the continued existence of a neighbourhood, a city or 
a region. 

Evolutionary economics starts from the idea of the emergence of new varieties of enterprises 
and technologies, usually because of accidental events. By no means are all new variants 
successful, because there are many forms that are unable to maintain their positions in the 
environment. Besides, fierce competition may come about among the new varieties, as a result of 
which newcomers may be eliminated. Yet, this process continues. Over and over, new varieties 
emerge. In our case, these are firms, technologies, types of organisation, or new products. So, 
differentiation is a permanent process, but the success rate varies all the time. Besides, with the 
ripening of a structure, this same structure becomes increasingly dominant in determining the 
further course of its development, because of the effect of path dependency. 
 
8 – Is regional policy still possible? 
 
All this means that, in the case of economic policy, one has to realise time and time again which 
are the structures and the behaviour that one wishes to influence. Of course, objectives as such are 
often determined within a context, and they are also path-dependent. If one adheres the view that, 
for democracy and for the market, self-organisation constitutes a valuable development process, 
one will also have a modest view on the depth and the nature of government interventions. In the 
case of regional economic policy, the stimulation of the access to resources like knowledge and 
capital may initially be important for local economic activity, but even more so if the process is 
supported by self-organisation of enterprises, the population, universities and governments, 
because then regional systems of innovation can be enhanced (Lambooy, 2002). 

Structural changes of the economy are hardly ever brought about by government intervention, 
and insofar as this is the case, in a democratic society this is based on influences from that 
society. A crucially large influence occurs when heavy and bureaucratic measures are applied, or 
– even worse – when developments and people are kept down. The opportunities for 
differentiation and development do not stand a strong equal treatment, except before the law. 
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The evolutionary view on economic development starts from the perspective that economic 
growth is connected with and goes hand in hand with a continuous process of differentiation 
(Warsh, 1984; Jacobs, 1984). Actually, this also was the view of Adam Smith, in his theory of the 
division of labour. He emphasised in particular the expansion of markets (through interregional 
trade), and higher productivity levels (through efficiency improvements). As a result of 
technological development, there is a shift in regional specialisations and in the ordering of strong 
and weak industrial sectors. The role of policy might be to broaden and deepen the knowledge 
base, so that more opportunities for technological development and for economic growth may 
occur. Yet, it is impossible to use one unambiguous line of policy for all regions. Each region and 
each country has to find its own way, through a process of trial and error (Lambooy and 
Boschma, 2001). 
 
9 – To conclude 
 
In this short story the emphasis was on complexity, changing structures, and the interconnected-
ness and co-operation within networks. Economic development is driven by markets and 
technological change. However, both technology and markets should be under discipline from 
institutions. Yet, to avoid fossilisation these institutions have to remain open. Dynamics and 
differentiation – and thus complexity – is a great thing. Furthermore, we have seen that the study 
of networks, as a form of organisation, may yield useful insights. When studying these 
phenomena in the border area between individual behaviour and the building of structure, we can 
use the notion of self-organisation (or emergent structures). We are dealing here with phenomena 
that develop a pattern without any hierarchical direction. In economics this is often applied to 
markets and organisations. 

Complexity can be studied only if one uses an empirical approach. Starting from abstractly 
formulated premises, it is very difficult to formulate rules that will make the economic process 
comprehensible. Especially economic geography and evolutionary economics can contribute to 
the outlining and execution of empirical research, to help further theoretical development in 
economics. In general we could contend, for that matter, that finding rules becomes increasingly 
difficult in the case of parametrical structural changes, which are a rather common phenomenon 
indeed. Even Krugman was only able to find the result of Christaller’s theory through simulation, 
not through a mathematical deduction from his premises. With the use of mathematics alone, he 
was unable to make the structural jump this process requires (Krugman, 1995). This is interesting, 
because modern studies of emergent structures precisely start from simple behavioural rules. 
However, the results of the process cannot be predicted at the macro level, and therefore 
simulation models are required. If one should want to predict individual behaviour, or if one 
should want to make statements beforehand about the best organisational structures in which 
individuals often find themselves and act, things become even more difficult. 

Apart from this, Von Hayek (1973) also connected this with the conclusion that it is not easy 
for governments to intervene without disturbing this process of building a spontaneous order. In 
regional economics this is recognised, because it has often been observed that regional economic 
policy has very little impact when compared to the influences of technological development. Yet, 
in policy a combination of insights regarding self-organisation and systems of innovation are used 
to promote technological innovations. 
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Individual behaviour can yield an added value only if co-operation and steering from the 
perspective of collective values can be brought about. Here we meet once more with the views of 
Baruch Spinoza and Adam Smith, who contended that rational self-oriented behaviour is 
beneficial for the whole, provided there is an ordering through a common morale, and provided 
that the behaviour is cocooned within institutions (Eleanor Ostrom, 1982, p.180). 
 
I am confident that economic theory can go much further if complexity and structural changes are 
taken into consideration. If the roads shown by Simon, Hayek and Schumpeter are followed, a 
better insight into the economic structures and processes as well as into the nature of the decision-
making will emerge. The university education in economics – and the contributions from the 
domains – can contribute to adding special features to the face of Utrecht University’s approach 
to economics – features that will enable a pattern of pleasant recognizability. 
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