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THE PENTAGON AND OTHER GEOMETRICAL FIGURES
OF EUROPE’'S ECONOMIC CORE

PAL SzABO!

ABSTRACT - This study focuses on the spatial structurehef European Union. The aim of the
research is to analyse the geometric models ofg&lsacore area. We have a lot of flat shapes fer th
spatial structure: we have axes, polygons and Hae a lot of different geographical extensions in
Europe. These formations have been collected framemous studies and they have been compared
based on different statistical data. Moreover tkatggon, the newest model of EU is described in
different respects.
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1. INTRODUCTION

The social and economic attributes of the macroregpf Europe are discussed in numerous
studies. Some of them focus on developed zonestewhey are and what kind of spatial form is
characteristic of them. Sometimes the result ishsacspatial picture in which the core area is
illustrated by a geometric shape. The aim of myaesh is to analyse these flat shapes. | have
collected them from different studies (books, rémaronference papers, articles) and | have cordpare
them based on different statistical data (GDP pgpita etc.; source: Eurostat database).

There are a lot of views of Europe’s spatial orgation, but | have focused on the geometric
formations (the names, the geographical positi@hthe comparison), so | have not quoted the studies
in which there is not any polygons or in which thes another formation (for example the ‘European
megalopolis’, the ‘golden plateau’, the ‘blue bamamord des suds’, the ‘golden banana’, the yell
banana’, the ‘Central European boomerang’, the adape corridors’, the ‘blue star’, die
‘Kreuzbanane’, der ‘europaischen Champignon’, li@upre rouge’, the ‘blue orchid’, the ‘bunch of
grapes’). This collection of shapes presents sgp®stand some opinions.

2. THE FORMATIONS/MODELS AND THE COMPARISONS

We create and use various geometric formationg @leapes) during the analysis of
geographical areas. Most of them are axes andlimpes (triangles, squares, rings etc.). They show
the spatial structure of an area in a simple whgf ts why they are used not only in scientific
researches but also in educational publishingducation and in regional policy.

First of all we have to mention that probably wewld make a difference between a flat shape
which illustrates a part of an area (with a corereme) and a geometric model. In the first caseeth
is a concrete geographical area (for example LonBadstol axis, Milan—Turin—Genoa triangle) and in
the second case there is a general spatial foomdfar example the development axis or the
development triangle). But the terms are mixed,esanthors use the model and others use the shape,
the formation, so these words are used with theesan@aning. However, the difference might be
important if we study the ‘evolution’ of the fornmaits: for example originally the ‘Sunbelt’ was the
name of the southern zone of the USA (a concretgrgphical area), but nowadays this name is used
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for more and more territories to identify the ensgrgcore zone, so the ‘sunbelt’ has become a model.
In this case if we want to name the concrete ameahave to add an adjective: ‘American sunbelt’,
‘European sunbelt’ e.g. This situation is importemnthe case of the geometric shapes and models.

2.1. The axis

Theaxisis one form in modelling. It is often used to sytibe development corridors, linear
urban and traffic zones etc. (Sometimes the axisésl to represent an area including some countries
regions which are in the same political, econonaisiton).

In several studies which focus on Europe’s econpstcial geographical picture we find an
axis across Europe with different names, for exantipt Manchester—-Rome urbanized axis (Sarfalvi,
1968); “Europe’s vital axis” from Greater London Morthern Italy (Dunford—Perrons, 1994); “the
economic axis” from London to Rome (Gorzelak, 199%e axis from London to Turin” (Lever,
1999); “a dominant urban axis from London to MilafTaylor—Hoyler, 2000), “the great European
development axis”.

These axes are in the same geographical zoneetenyd from England to Northern Italy but
these are not linear axes, so “the curved developmés” (Cairncross et al., 1974) “the curved Zone
or “curvelinear zone” (Lever, 1995) is a better eafor the development economic zone of Europe,
across Benelux-countries, Rhine-valley, the Alpg] aot across the ‘French desert’. (“Link London,
Frankfurt, Milan”.) (Cairncross et al. [1974] statet this zone covers 20% of the area of EC9 and
gives 50% of the GDP of EC9.) But most of the pedgiow this zone as ‘dorsale’ (‘backbone’) due
to Brunet (1989), or the ‘blue banana’ after a jalist's comment (Lever, 1995). (In some of the
guoted studies the authors connect the axis wightilue banana’.) This zone is also known from the
economic history of our continent as the ‘backbohEurope’ (Pounds, 1997; Braudel, 2003).

There is another name used as well, the spineexf@ample “metropolitan spine” (Burtenshaw
et al., 1991), “central spine” (Carter, 1995). e studies we find another axis which is used foew
economic development area in Southern Europe: ‘tdadnean axis’ from Milan to Barcelona
(Gorzelak, 1997; Lever, 1999), but its well-knowanre is the ‘European sunbelt’ or ‘North of the
South’.

In this case there is no good opportunity to arelyse numerical attributes with regional
statistical data, because the axis has not extemasid the spines, backbones have not concretersorde
(in these studies), similarly to the cases of neargetric formations.

2.2. The triangle and the square

Thetriangle is a very popular spatial model in geographiajanalist circles. This flat shape
may have different attributes depending on the tfancof the model: gold, black, industrial etc. A
very frequent model is the golden triangle, it ssially used for a developed area (e.g. Milan—Turin—
Genoa in Italy [Hall, 1977], Colombus—West Poing&ville in USA) or a region with high income
from illegal activity (e.g. the triangle based opiwm in Thailand—-Myanmar—Laos; the Kecel-
Soltvadkert—Kiskrds golden triangle in Hungary).

In the case of the core area of Europe maybe thetfiangle is in J. Gottman’s book from
1962 (“A Geography of Europe”). (But we cannot fitids form in his book written in 1954.) The
author deals with Europe’s centre and he mentibasdimsterdam—Paris—Ruhr triangle. The name of
golden triangle referring to Europe can probablyattached to P. Hall (most of the authors quote
him). In his book (Hall, 1992) the London—Frankfiraris golden triangle is described. But in an
earlier edition of this book (Hall, 1977) we finket form with another vertices: Birmingham—-Milan—
Paris (it rather seems to be an axis), moreoveretlge another shape, a little golden triangle:
Birmingham—-Dortmund-Paris. Does it reflect the depment of Europe’s economy? Or did Hall
come to another conclusion after researches otofhe of the core area of Europe?

Beyond the golden triangle another names are usddferent studies, for example “Central
Triangle” (Cheshire—Hay, 1989), the “Central Eurapetriangle” (Faifia et al., 2000), “Major
Triangle”. The territorial dimensions of the forase more varied than the names. If we want to group
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them, we can make four groupgaple 1) if we take geographical attributes into consitlera These
triangles are in the centre of the continent amdetivirons of Brussels are included in the moshef
triangles.

The economic development and the changing spatiadtere resulted new forms (in different
studies): for example the Munich—Stuttgart—Milamarigle (Rechnitzer, 1998; Téth, 2003), the
Barcelona—Munich—Milan, the Barcelona—-Lyon—Bologrtedangle (Cséfalvay, 1999). These
formations represent the new development zonéEim®pean sunbelt’.

Table 1.The triangles of Europe’s core area.

The vertices are cities The vertices are not only cities
On the Amsterdam—-Cologne—Lille Amsterdam—-Ruhr—Paris
continent | (Smeets, 2000) (Gottman, 1962)
Brussels—Amsterdam—Frankfurt Belgium—Netherlands—West-Germany
(Conti, 2000; Hall, 2002) (Keeble et al., 1982)
Brussels—Amsterdam—Paris Benelux—West-Germany—North-
Frankfurt—Amsterdam—Paris France (Horvath, 1998)
The form Birmingham—Milan—Paris London—-Ruhr (Cologne, Disseldoff)
extends | (Hall, 1977) —Paris (Cséfalvay, 1999; Faina, A. et al.,
over Birmingham—-Dortmund-Paris 2000)

England | (Hall, 1977)
London—Frankfurt—Paris
(Hall, 1992; Baudelle—Guy, 2003)
London—Amsterdam—Paris
(Rechnitzer, 1998; Nagle—Spencer, 1999)
Manchester—Hamburg—Milan
(CE, 1991)

Of course this great variety of formations is basadlifferent considerations and depend on
the researchers, the authors’ points of view. Batd are possibilities to compare these triandtes,
example if we calculate the GDP per capita of tmepes’ areas. We get the data of a formation if we
identify those NUTS 2 regions which are includedthe triangle and we average the data of the
regions. (The source of the data is Eurostat.) giioblem of this analysis is that the calculation is
based on the whole territories of the regions betareas of the regions usually lap over the beroier
the triangles.

In 2004 the Amsterdam-London—Paris formation hae thighest GDP per -capita
(EU27=100%; a=in euro; b=in PPS), the value is ald&i5% (a) and 142% (b). If we enlarge the
triangle a little bit towards Brussels (‘quasi sagipthen the value will be higher. (In those casten
one of the vertices is in England the triangle ddesclude the territory of the North-Sea and La
Manche.) In 1995 the situation was different: Amséen—Brussels—Frankfurt (a) and Amsterdam—
Brussels—Paris (b) were on the top. In 2004 ouheftriangles of the European sunbelt the Munich—
Stuttgart—Milan has the highest GDP per capita thigl value is close to the Amsterdam-London—
Paris formation’s value. (But this shape does nciude Swiss regions.)

The GDP density is also an indicator of an econocgintre. The indicator includes two
components: the economic development and the pipuldensity. [GDP/area = GDP/population *
population/area.] In Europe the GDP density is liighest in the Amsterdam-Brussels—Frankfurt
triangle (in 1995 and in 2004 also, in euro anBRS also).

In modelling thesquaresare used formations, but in the case of the caa af Europe there
are only a few squares. London—Amsterdam—FrankPants (Lever, 1995) and Leeds-Lyon—
Hamburg—Milan (Horvath, 2006) are in the collecti®he economic development (GDP per capita) is
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also calculated in these cases but these valuestd®ach the best triangle’s values. (As it haanbe
written previously if we create the London—Parisadfels—Amsterdam ‘quasi square’ we get the
highest GDP per capita.)

2.3. The pentagon

The pentagon (Figure 1.) is the newest model ofEbe This is mentioned in some papers
about the regional disparities of the EU (Scho@@@Ealudi, 2000; Baudelle—-Guy, 2003; Gren, 2003,
etc.), and this model is popular in the milieu loé bureaucratic system of the EU: this shape can be
found in the newest publications of the EU, forrapée in the “Eurostat Regional Yearbook 2007”
(EC, 2007a), and in the “Fourth Report on econcemid social Cohesion” (EC, 2007b). Even Danuta
Hubner (Member of the European Commission resptnditr Regional Policy) mentions the
pentagon in her foreword in the document “Workiog the regions EU Regional Policy 2007-2013"
(EC, 2008).

Figure 1. The pentagon.
(Source: Schén, 2000)

The source of this model is the ESDP document (198% core area of the EU, the pentagon

defined by the metropolises of London, Paris, Milstunich and Hamburg. This zone offers strong
global economic functions and services, which emablhigh income level and a well-developed
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infrastructure.” (EC, 1999, p.20.). Later the fotioa got attributes: ‘European pentagon’ (Baudelle—
Guy, 2003; Gren, 2003), ‘20-40-50 pentagon’. Thenerical attribute is due to the data of the
formation: “This area represents 20 % of the tataa and contains about 40 % of EU citizens
producing about 50 % of the EU’s total GDP.” (Cédtions of the Federal Research Institute for
Building and Regional Planning [BBR], Bonn; EC, 99%.61.) This model and calculations were
made for the EU15, so after the enlargement ofBbethe numerical values changed. The non-
detailed calculations of Gren (2003) show 15%, 36@98o. The results of my calculations are (with
data from 2004): EU27 — 13% (area), 30% (populatid®% (GDP, euro). This is supported by the
EU-calculations: “Today, 43% of the economic outpud 75% of investments in research and
innovation are concentrated on just 14% of the pemo territory, the so-called pentagon between
London, Hamburg, Munich, Milan and Paris.” (EC, 800.1.) The calculated result of the GDP per
capita (EU27=100%) was 138% (a) and 129% (b). (d¢xetagon does not include Swiss regions.)
These values are lower than the best trianglesegal

This model has gradually become popular in theorei documents of the EU since the
publication of ESDP. We do not find it in the SedoReport on economic and social Cohesion
(published in 2001), because in this paper anatbeception of the spatial structure is described:
Central regions, Intermediate regions and Periph@gions (“an index of accessibility has been
developed, which measures for each region the tieegled to reach other regions weighted by their
economic importance. ... Regions can be divided thtee groups in the terms of the index. The
emerging picture is one of a very high concentratibactivities in central regions which account fo
only 14% of the land area (EU27) but a third of gogulation and almost half (47%) of the GDP.”
[EC, 2001, p.30.]). These data are close to théagen’s values, but the extension of the central pa
of the EU is different: the centre did not inclutie Italian regions, but included Middle France and
North England.

In the Third Report there is the pentagon: “at EMel, a high concentration of economic
activity and population in the central area or pgonh (which stretches between North Yorkshire in
England, Franche-Comté in France, Hamburg in nont@e&rmany and Milan in the north of Italy), ...
and which covers 18% of the EU15 land area whitmanting for 41% of population, 48% of GDP
and 75% of expenditure on R&D. Enlargement willyoiicrease this degree of concentration by
adding to the EU land area and population but asirggy GDP relatively little.” (EC, 2004, p.27.).

The Fourth Report emphasizes the convergence:atrewing of the gap in GDP per head
between the most and the least prosperous reglonisas part of this convergence “there was also
reduction in the gap between the core regions encimtral part of the EU (the so-called Pentagon
stretching from London across Hamburg, down to Mipacross to Milan and up to Paris) and other
parts of the EU” (EC, 2007b, p.10.) The economiosperity in the EU is becoming less
geographically concentrated: the economic ‘coreEnfope “contributed a substantially smaller share
of EU-27 GDP in 2004 than in 1995, while its shafeéhe population remained stable.” (EC, 2007b
p.xii.). According to the authors this tendencydige to the emergence of new growth centres out of
the pentagon, such as Dublin, Madrid, Helsinki &tackholm, but also Warsaw, Prague, Bratislava,
Budapest and Bucharest, Sofia. This and the fattltetween 1995 and 2004 all capital city regions
(with the exception of Berlin) increased or at teaaintained their share of national GDP (EC 2007b)
are very important in the case of the models, mxdhese processes weaken the reason for the
existence of these simple geometric models andgttren the fact of the urban-rural contrast and in
this way the polycentric model of Europe (‘bunchgodpes’, Kunzmann, 1992). But it is true that the
majority of the Metropolitan Growth Areas (MEGAS)6( MEGAs were identified by the ESPON
project on the potential of polycentric urban depehent) are located in or close to the Pentagon
(ESPON, 2005).

The Regional Yearbook 2007 emphasizes that “Lookinthe period 1995-2004 ..., we see
very high growth rates outside the core of the peam Union as defined by the pentagon created by
linking London, Paris, Milano, Miinchen and Hambu&gowth was particularly high in Ireland and
the three Baltic States, with average annual rd&P @rowth over 6%, which means GDP grew by
more than 70% over the period. In the new MembateSt Polish, Slovak and Hungarian regions
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together with Slovenia and Cyprus all achieved highwth rates. In the Czech Republic, Romania
and Bulgaria, growth was concentrated in the chpigions.” (EC, 2007a, p.28.). It is also impottan
that the centre-periphery contrast has changedfismntly. We can present it with another methdd, i
we create a curve for the accumulated GDP and ptipnl— we accumulate the regions’ data against
the regions’ distance to the geometric centre effl. The curve of 2004 is closer to the axishso t
gap is closing slowly (Figure 2.).
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Figure 2. The cumulated GDP and population of the regioresras)
the distance to the central point of the EU.

At the end of our analysis we have to emphasizenome point of view. If we study the map
based on the regional GDP per capita, we don’'t fingeometric form for the development area.
Moreover the economic centre is not outlined weltduse for example some regions of Northern
Europe have high values. However, if we make tiggoreal GDP density map, then we can establish
the main zone of Europe extending mainly continlyodisom Middle and Southeast England to
Northern ltaly and it shows the well-known ‘bluenbaa’, the historical backbone (Probald—Szabo,
2005) and not a geometric shape. (The Alps and segiens with economic problems in Southern
Belgium and in Germany break the formation.) (Fé&g8r)
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Figure 3. The economic centre in Europe based on GDP pgitacéA)
and based on the GDP density .(B)
(Source: Probald-Szabé, 2005)
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CONCLUSION

According to the examinations of the geometric n®dé the European core area we came to
the conclusion that the London—Paris—Brussels—Amiate ‘quasi square’ has the highest GDP per
capita among the published geometric formationd,the Munich—Stuttgart—Milan formation is close
to it. However, the pentagon’s value is below tmsthe case of the GDP density the Amsterdam—
Brussels—Frankfurt triangle is on the top, butéhenomic centre of Europe outlined by this indicato
shows the classical zone, the backbone of Europe.

Of course it is only one way to compare the modeid this analysis may cause some
disputes. We didn't generate new formations, otlg published models were tested. It is also
important that the areas of the shapes are not emowis: cities, great agglomerations and ruralkarea
are included in one formation. This fact may catled these geometric formations nowadays are not
frequently used in the regional circles, the nevingteeam is the polycentric spatial structure dre t
polycentric development in the case of the spatiaicture of the EU. (The geometric forms and the
other geographical zones [for example ‘blue barjgmartray Europe as having a core and periphery
and the polycentric structure [for example it isigtrated by the symbol of European ‘bunch of
grapes’] reflects the contrast of cities and rar&as in Europe, and some researchers’ opinidrais t
the ‘blue banana’ thinking is no longer acceptabiéjreover, some studies (e.g. Conti, 2000; Brunet,
2002) emphasize that there is not one simple mioddturope’s spatial structure, so we have to use
complex graphic models. Other authors’ opinionhattthere are no models (neither geographical
abstractions, nor geometric models): “the corponag@ of Europe may look more like a bow! of fruit
salad than a banana” (Goddard, 1995).

Due to these facts the geometric models of geogralphreas may be forced back, but we
know that the simple models are efficient formgha publishing of the researches due to the simple
form, so we have to use them if we don’t want twselour science and if we want communication and
we would like to show the results of our researdbebie public and to the politicians, mainly te th
decision-makers of regional policy. The spatial elechave important roles, but we have to create
them carefully, because if we make a lot of formadiand give them to the public and the politicians
without strong scientific coordination it will cageis chaos.
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