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Débats

Des preuves par simulation

Christaller, still alive!

ARrNAUD Banos, Dieco MoORENO, CYRIL PIVANO ET PATRICK TAILLANDIER

Cet article est une traduction de ;
Christaller, toujours vivant !

Reésumé

This paper—by means of an agent-based model called “LivingChristaller”—explores the
possibilities for the emergence of the regular spatial organisation of the centres of
production propesed by Walter Christaller for two distinct populations (the producers of
goods and the consumers of these goods), and on the sole basis of the working hypothesis
formulated by the author.

Texte intégral

In his brief work “The self-Organizing Economy”, the American economist Paul
Krugman, winner of the Nobel Prize in Economics in 2008, proposes a
mathematical model of the emergence of polycentric urban areas. More
specifically, he focuses on the way office centres (which he calls ‘edge cities’, in
reference to the work by J. Garreau) can appear in a metropolitan area. His model,
taking its inspiration from equations of reaction-diffusion, makes possible the
emergence of different periodic spatial structures, beginning with an initial
homogenous situation. In doing this, Paul Krugman distances himself in a
somewhat ostentatious manner from the classical studies in geography conducted
around central places (notably by Christaller and Losch), which he considers to be
more descriptive than explanatory in nature. For an economist, he tells us, a
model is considered to be explanatory if it manages to put structures of a
macroscopic order in relation to behaviours of a microscopic order. But according
to him, in his work on the urban hierarchy, Christaller would not take into
account the manner in which individual behaviours would be likely to produce the

. observed urban regularity in terms at once of location and of hierarchy. In the
same way, again according to him, if Losch showed that a hexagonal structure of
market areas was efficient, he did not show that it tended to emerge from a
decentralized process.
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moves in space. The simulation comes to an end when all the producers are
satisfied. (implication 1}.

To evaluate the satisfaction of the producers, we follow hypothesis 4: the prices
are fixed, and no producer realize an excessive profit margin. The producers are
therefore satistied as soon as they have a share of the market that is at least
equivalent to the shares of the other producers of the same product range. Thus, in
the case in which ten producers would share a consumers’ market, each of them
should draw at least 10% of the clientele, to be satisfied. The threshold of
satisfaction S is thus defined by S = (1 / P; + a), with P; the total number of
producers of product 7 and a a variable of adjustment. The share of the market of a
producer is defined by m; = ¢; / C, with ¢; the number of consumers of the
producer'’s goods, i et C the total number of consumers. The addition of the
parameter a, when the constraint of equal distribution for the consumer is slightly
relaxed, makes it possible to speed up the approach to a balanced position.

It was also necessary to define a strategy for re-locating the dissatisfied centres
of production, a strategy missing in the initial model, which was fundamentally
static.

In our model, each dissatisfied producer moves away according to the following
rule: if the producer does not already find himself at the barycentre of his area of
the market (the average in x and y of the coordinates of the consumers
corresponding to the highest level of his aspirations), he moves towards this level
in order to be as close as possible to his consumers. If he is already at this level, he
moves in the direction of the producer at the same level who has the most
consumers, in such a way as to ‘take’ some consumers from him. This last rule
makes it possible to go out from the best places that can be formed when all the
producers find themselves in the barycentre of their clientele. The model is
stabilized when all the producers are satisfied.

One of the first lessons to be drawn from the distributed computerized
implementation of this model is that it is impossible to find the balance for a nil
value of the parameter a. A second lesson, however, is that the spatial
organisation of the most stable centres of production is indeed Christallerian in
nature (figure 1). This structure has proven to be extremely robust.

Figure 1: example of a situation that is almost balanced

It is important to remember that in conformity with hypothesis 7, each centre of
a higher level also produces all the goods of the lower level, which is illustrated in
figure 2. The centres of level 2 (in yellow) thus possess 2 areas of the market, while
the centres of level 1 (in green) have 3.

Figure 2: the places on the upper level are systematically in competition with all the
places on the same or lower levels
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2 Let us remember that in the central places theory, the cities (defined as central places)
are essentially considered as purveyors of goods and services to the surrounding
countryside,

3 This redundancy between the goods produced by centres of different levels is a
fundamental characteristic of Christaller’s theory of central places. Losch later dropped this
constraint, in authorizing the possibility of specialized central places.
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