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Europe - Description of Methodology 

1. Political Boundaries:

The European countries studied comprise Austria, Belgium, Bulgaria, Croatia,  Cyprus, Cezch Republic, Denmark, Estonia,  Finland, France, Germany, Greece, Hungary, Ireland, Italy, Lithuania, Luxembourg, Latvia, the Former Yugoslav Republic of Macedonia, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and United Kingdom.  
Countries are divided in first, second and third level administrative divisions called NUTS (Nomenclature of Territorial Units for Statistics). There are a total of 1332 third level administrative divisions for the countries studied. The total area is 4,490,998 square kilometers. 
2. Data Sources:


Population and area:

Population for year 1990, 1995, 2000 and 2005 for NUTS level3 regions has been obtained from the EUROSTAT website, http://epp.eurostat.ec.europa.eu. 
The data is located under Themes/General and Regional Statistics/Data/ Regions/Demographic Statistics/Population and Area.
In cases where level3 population was not available for a particular year, we estimated it by the ratio of its population to upper-level population from another year. In cases where national population was not available for a particular year, we estimated it from World Bank population series. 
The map of NUTs level3 was also obtained from the Eurostat website, and the areas of region were calculated through ArcGIS9.3. The projection and the source of the map are explained in the next section. 
RIG’s:

  A file has been prepared containing RIG, Longitude, Latitude, Administration name (NUTS Name), and NUTS Code. The rate in grid (RIG) has been calculated through ArcMap 9.3. The shapefile containing the European map for 3rd level administrative divisions (NUTS 3) has GCS_ETRS_1989 as the geographic coordinate system and Lambert_Azimuthal_Equal_Area as the projected coordinate system.  The map was provided by EUROSTAT, under statistical maps/administrative units/NUTS 2006, and it used by Xi Chen to compute the RIGs.
GDP per capita:

Regional GDP per capita data has been obtained from the EUROSTAT website,    http://epp.eurostat.cec.eu.int.  The data is located under Themes/General and Regional Statistics/Regional Economic Accounts-ESA 95/Gross Domestic Product Indicators. Eurostat provides purchasing power standard (PPS) per capita at current market price at NUTS level3. The data for year 1995, 2000, and 2005 were obtained directly from the website. For values in year 1990 and other missing values, we interpolated them from national GDP per capita from our RICE Model, which is derived from World Bank data and USDA time series data.  Then we transformed GDP per capita at current price to constant price based on chained volume (at 2000 exchange rate). And finally, we used the ratio of US GDP in dollars in 2005 as a rescaling factor and calculated GDP per capita at constant 2005 US dollars for NUTs level3 regions for year 1990, 1995, 2000, and 2005. 
 
3. Methodology:

GDP Cell output:

We have used data on population density and per capita GDP for 3rd level administrative divisions (NUTS 3). 
Sub cell population was computed using the formula [RIG*Grid area*Population density], and rescaled the resulting sub cell population to fit the GPW population, which was obtained from large Gecon2.11 file. 
Sub cell GDP was calculated using the formula [sub cell GDP = [GDP per capita * sub cell population] and aggregated to the cell level.
Finally, cell GDP was rescaled to fit the World Bank GDP PPP (2005 US dollars) and Market Exchange Rate (Constant 2005 US $) for each year. 
4.
Summary:



Geographical units for economic data


1332

Subcell units for NUTs level3 regions


4165

Grid Cells
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NUTS codeNUTs units

GPW 

unites

subcell 

units

 area 

(Sqr_KM) 

Austria AT 35 25 105 83,924           

Belgium BE 44 11 88 30,665           

Bulgaria BG 28 25 93 110,964        

Cyprus CY 1 6 6 9,260             

Czech Republic CZ 14 21 57 78,869           

Germany (including 

ex-GDR from 1991)

DE 429 69 848 357,104        

Denmark DK 11 23 43 42,892           

Estonia EE 5 21 35 43,465           

Spain ES 59 97 270 506,008        

Finland FI 20 99 189 337,029        

France FR 100 119 415 638,011        

Greece GR 51 53 165 131,632        

Croatia HR 21 23 69 56,487           

Hungary HU 20 22 77 93,001           

Ireland IE 8 24 49 69,884           

Italy IT 107 79 324 301,516        

Lithuania LT 10 19 47 64,817           

Luxembourg (Grand-

Duché)

LU 1 4 4 2,597             

Latvia LV 6 21 40 64,614           

Former Yugoslav 

Republic of 

Macedonia, the

MK 8 9 25 25,316           

Malta MT 2 2 2 316                 

Netherlands NL 40 14 82 37,357           

Poland PL 66 58 256 311,951        

Portugal PT 30 30 92 91,978           

Romania RO 42 47 168 238,452        

Sweden SE 21 116 213 449,114        

Slovenia SI 12 7 29 20,278           

Slovakia SK 8 15 35 49,014           

United Kingdom UK 133 74 339 244,483        


Major Source for Economic Data:

Population and area are available online at http://epp.eurostat.cec.eu.int (Themes /General and Regional Statistics /Demographic Statistics /Population and Area)
Regional GDP and regional GDP per capita in Market Exchange Rates (euros) is available online at http://epp.eurostat.cec.eu.int (Themes/General and Regional Statistics/Economic Accounts-ESA 95/Gross Domestic Product Indicators)


Prepared By:
Xi Chen

Date:
October, 2009

Data File Name:
Europe_cal_Xi_101309.xlsx

Upload File Name:
Europe_Upload_Xi_101309.xls

1

