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PLAN

1. An empirical view:“google wealth”

2. A theoretical view: “spatial filters”

3. A political view: ESPON 3.4.3 



1. “GOOGLE WEALTH”

Sources :
• C. Grasland, « borders » in Dictionnaire de la 
mondialisation (2007) 
• ESPON 3.4.1 - Europe in the World (coord. RIATE, 2006)
• ESPON 3.4.3. - MAUP (coord. RIATE, 2006)
• EU Parliament Study (coord. Nordregio, 2007)
• Study on income in the Paris agglomeration (published in 
Le Goix & Saint-Julien, 2007)



1 : World Level



Where are the border associated with highest 
ABSOLUTE differences of GNP/inh. ?



Where are the border associated with highest 
ABSOLUTE differences of GNP/inh. ?

rang des Pays le plus riche Pays le plus pauvre Diffˇ rence  
discontinuitˇs  nom PNB/hab nom PNB/hab. absolue 

1 Norv¸ge  36000 Russie (Fed.) 2700 33300 
2 United States 29100 Mexique 3700 25400 
3 Allemagne 28300 Pologne 3600 24700 
4 Autriche 27900 Slovaquie 3700 24200 
5 Autriche 27900 Hongrie 4500 23400 
6 Allemagne 28300 Rˇp. Tch¸que  5200 23100 
7 Suisse 43100 Italie 20100 23000 
8 Autriche 27900 Rˇp. Tch¸que  5200 22700 
9 Finlande 24800 Russie (Fed.) 2700 22100 
10 Koweit 20000 Irak 500 19500 
11 Autriche 27900 Slovˇn ie 9800 18100 
12 Qatar 25000 Arabie Saoudite 7100 17900 
13 Suisse 43100 France 26200 16900 
14 Suisse 43100 Autriche 27900 15200 
15 Israel 16200 Syrie 1100 15100 
16 Israel 16200 Egypte 1200 15000 
17 Suisse 43100 Allemagne 28300 14800 
18 Oman 15000 Yemen, Rep. 300 14700 
19 Israel 16200 Jordanie 1500 14700 
20 Koweit 20000 Arabie Saoudite 7100 12900 
21 Israel 16200 Liban 3400 12800 
22 France 26200 Espagne 14500 11700 
23 Norv¸ge  36000 Finlande 24800 11200 
24 Gr¸ce  11600 Albanie 800 10800 
25 Guyane fran¨aise 12000 Suriname 1300 10700 



Where are the border associated with highest 
RELATIVE differences of GNP/inh. ?



rang des Pays le plus riche Pays le plus pauvre Diffˇ rence  
discontinuitˇs  nom PNB/hab nom PNB/hab. relative 

1 Oman 15000 Yemen  270 55.6 
2 Koweit 20000 Irak 500 40.0 
3 Arabie Saoudite 7130 Yemen  270 26.4 
4 Afrique du Sud 3220 Mozambique 140 23.0 
5 Corˇe du Sud 10550 Corˇe du Nord 500 21.1 
6 Gr¸ce  11620 Albanie 760 15.3 
7 Israel 16180 Syrie 1120 14.4 
8 Arabie Saoudite 7130 Irak 500 14.3 
9 Israel 16180 Egypte 1200 13.5 
10 Norv¸ge  36000 Russie (fed.) 2680 13.4 
11 Argentine 8960 Guyana 800 11.2 
12 Israel 16180 Jordanie 1520 10.6 
13 Gr¸ce  11620 Macˇdoine  (FYR) 1100 10.6 
14 Libye 2000 Niger 200 10.0 
15 Gr¸ce  11620 Bulgarie 1170 9.9 
16 Finlande 24810 Russie (fed.) 2680 9.3 
17 Argentine 8960 Bolivie 970 9.2 
18 Tha•lande 2730 Cambodge 300 9.1 
19 Guyenne Fr. 12000 Suriname 1320 9.1 
20 Libye 2000 Tchad 230 8.7 
21 Namibie 2110 Angola 260 8.1 
22 Allemagne 28290 Pologne 3590 7.9 
23 Etats-Unis 29060 Mexique 3700 7.9 
24 Autriche 27900 Slovaquie 3680 7.6 
25 Algˇr ie 1500 Niger 200 7.5 

Where are the border associated with highest 
RELATIVE differences of GNP/inh. ?



2 : World region level



Maritim borders are important at this level
(see. map of people died at the entry of Europe)

Source :

O. Clochard & P. 
Rekacewicz

Le Monde 
Diplomatique
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But beware … GDP is not a good indicator of welfare !
Alternative results could be obained with HDI



Top discontinuities of Human development are not located 
on Mediterranea but on Sahara.



3. European Union level



Six variations on the map of GDP/capita in 2000

NUTS 2
map.1

NUTS 3
map 2

NUTS 2 & 3
map 3

Regional belonging

50 km
map 4

100 km
map 5

200 km
map 6

Distance neighbourhood

GDP per capita in 2000 in euros



Map 1 : Official european divisions level NUTS 2



Map 2 : Official european divisions level NUTS 3



Map 3 : « Non official » mixture of  NUTS2 & NUTS 3



Map 4 : Smoothing in a neighbourhood of  50 km



Map 5 : Smoothing in a neighbourhood of  100 km



Map 6 : Smoothing in a neighbourhood of 200 km



Comparison

Map 1                                                    Map 2                                                    Map 3

Map 4                                                    Map 5                                                    Map 6



Comparative view (2)

Map 1                                                     Map 2                                                       Map 3

Map 4                                                      Map 5                                                       Map 6



Many solutions from scientific point of view …
… but only one (NUTS2) from political point of view



But what if …
… NUTS1 or NUTS3 was used in place of NUTS2 ?



Which vision of territorial disparities is obtained with 
official NUTS2 and NUTS 3 levels ?



A more correct map is obtained 
with a « non-official » mixture of 
NUTS2 and NUTS3 units.

Source : EU Parliament study
June 2007



4. National level



The example of Italia reveals the interest of long 
term time series …

Source : Etude pour le Parlement Européen, Juin 2007



… and the problem of scales of convergence.

Source : Etude pour le Parlement Européen, Juin 2007



5. Local level



The example of northern Sweden

Counties (NUTS 3) Municipalities (NUTS 5) 30 km squares 10 km squares

± 0 200 400100
km

Disposable income (SEK)/
inhabitant  (>15 years)
2002

400 - 50,000

50,100 - 100,000

100,100 - 115,000

115,100 - 130,000

130,100 - 140,000

140,100 - 145,000

145,100 - 200,000

200,100 - 340,000

(M. Strömgren, K. Holme, E. Holm)



The example of Ile de France (Paris region)



Global disparities at local authority levels (communes)



Further differenciations at the infra-communal level.



2. Territorial units as “spatial filters” (Tobler)



Spatial differences appears at different scales and 
can be considered as waves of different lengths 



A CONCRETE ILLUSTRATION
http://www.lightpollution.it/dmsp/

Light pollution is a good 
example of information 
that can be measured 
with very high spatial 
resolution (less than 1 
km) 



Territorial units are filters (high-, low-, bandpass)



A good filter should not be heterogeneous !





Local territorial filter

Territorial informationInitial information





Medium territorial filter

Territorial informationInitial information





Heterogeneous territorial filter

Territorial informationInitial information





But most project 
developed in ESPON 
was supposed to be 
based on this NUTS3 

level…

The official NUTS3 
level is typically an 

example of 
heterogeneous 
filter of spatial 

phenomena.



PROBLEM FOR ESPON II : THE USE OF 
NUTS3 UNITS

Key message : 

From scientific point of view, the NUTS 3 
level is definitively not relevant for 
cartographic and statistical analysis. It should 
be used only for initial data collection. 

From political point of view, the choice of 
NUTS 3 is a symbol of the lack of progress in 
political integration of European Union.



3. The ESPON Project 3.4.3 MAUP

GEOGRAPHIE-CITES (FR) : M. Ben Rebah, C. Grasland, H. Mathian, L. Sanders
RIATE (FR) : N. Lambert, M. Madelin, I. Salmon

IGEAT (BE) : P. Medina, C. Vandermotten
UMEA (SE)  : K. Holme, M. Strömberg
NCG (IE) : S. Fotheringham, M. Charlton, J. Cheng

BBR (DE): W.D. Rase
ID-IMAG (FR) : J.M. Vincent
CESA (FR): K. Serrhini, P. Mathis



CONTENT OF THE FINAL REPORT
available at http://www.espon.eu

Part 1 : Scientific approach of the MAUP
• What is the MAUP ?
• State of the art
• Case study on Sweden
• Case study on Ireland
• Case study on Germany

Part 2 : ESPON and the MAUP
• Examples of MAUP in ESPON
• Survey on cartography

Part 3 : Progress for ESPON II
• New statistical divisions
• Smoothing methods
• Cartograms
• Gridding methods
• Dynamic maps



PATH OF PROGRESS FOR ESPON II

Key message : The fact that cartographical 
and statistical results are changing with scale 
and territorial divisions is a factor of progress 
for reserarch. 

ESPON II has interest to develop a wider set 
of solution for cartography and statistical 
analysis than ESPON I.



Progress 1 : combination of size and intensity



Progress 2 : use of cartograms



Progress 2 : use of cartograms



Progress 2 : use of cartograms



Progress 2 : use of cartograms



Progress 3 : use of gridding methods



Progress 3 : use of gridding methods



Progress 3 : use of gridding methods



Progress 3 : use of gridding methods



Progress 4 : use of (correct) smoothing methods



Progress 5 : use of new statistical methods

Correlations can be 
different according to the 
size of territorial units.

Measuring correlation at 
different scales of 
territorial division is very 
interesting as it indicate 
at which scale the 
relation exists or not
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Progress 5 : use of new statistical methods

For a given size of 
territorial units, 
correlation are also 
different according to the 
geographical area (non 
spatial stationarity)

With  Geographically 
Weighted Regression
we can produce a set of 
localised regression 
models

Relation between GDP/Inh. -
evolution of population

(Nuts3, bandwidth: 250km)



Progress 6 : Use of new territorial divisions (unofficial !)



OECD propose an alternative harmonisation of levels ...



... with creation of « unofficial » but functional  units when 
necessary



C. Vandermotten (IGEAT)  has  done a set of 
proposals in ESPON project 3.4.3 …



… but for the moment ESPON has not adopted this new 
proposals of territorial divisions …



… may be because they are not politically correct …

e.g. Functional region
of Brussels does
not respect political
Divisions of Belgium



CONCLUSION : MAUP as mirror of EU building



HARMONISATION OF STATISTICS AND 
TERRITORIAL UNIT AS POLITICAL SYMBOL ?

Emerging new 
political power 
(Europ. Union)

Conflict with
traditional powers

(States, …)

Elaboration of new  
statistical data and 

territorial units

Increasing
autonomy for 

political actions

F. Ratzel, 1897,  

Politische Geographie


