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G-Econ

Brazil - Description of Methodology 
1. 
Political Boundaries:
Brazil extends from 5° N latitude at its frontier with Guyana and Venezuela to as far south as 33°S latitude in the state of Rio Grande do Sul. The longitude limits are from 30° to 74°W. 
Brazil is divided into 26 estados (States) and one Distrito Federal (Federal District), which can be further divided into 5564 Municipalities. 
2.
Data Sources:


Population and GDP
Population and area data for the states, federal district, municipalities of Brazil were downloaded from Brazil National Statistics Office, http://www.ibge.gov.br/english.  The base data, including 2003-2006 municipal level GDP, population and GDP per capita were obtained through statistics by topic/economy/Gross Domestic Product of Municipalities 2003-2006 /complete table/Banco_de_dados. 

State population for year 1991, 1996 and 2000 were found from the IBGE year book, Contas Regionais Do Brasil, 1985-2000. 
State GDP 1985 to 2006 were download from http://www.ibge.gov.br/english, though statistics by topic/economy/regional accounts/reference 1985. 
RIG’s:

The shape file containing information may of municipalities was obtained from the IBGE website, geosciences/Mapeamento das Unidades Territoriais . This file was prepared in ArcGIS to calculate the area of municipalities and RIG’s. 

3.
Methodology:
a. We projected state population in 1990 and 1995 based on census state population 1991, 1996 and 2000. 

b. Using state GDP and projected state population 1990, 1995 and 2000, we calculated state GDP PC for 1990, 1995 and 2000. 

c. We summed the municipal population and GDP at the state level, and got state GDP per capita from 2002 to 2006. Then we calculated the ratio between municipal GDP per capita to the summed state GDP per capita for 2002 to 2006, and averaged them and named it mean_ratio_gdppc. 

d. Using mean_ratio_gdppc and state GDP PC of 1990, 1995 and 2000 (from  2.b), we projected the municipal gdp pc for 1990, 95 and 2000. Adding on municipal gdppc of 2005 from the original data, we have municipal gdp pc for 1990, 95, 00, and 05. 

e. Similarly, we summed municipal population 2002 -2006 at the state level, and calculated the ratios and mean ratios between municipal population and state population. Then we projected municipal population based on mean_ratio_pop and state population 1990, 95, and 2000 (from 2.a). Adding on the municipal pop of 2005 from the original data, we have municipal pop for all four periods. 

f. We downloaded grid cell map from GPW V3, and used the neighborhood function to calculate cell population for 1990. 

g. We projected municipal boundary map in Aratu_UTM_Zone_22S, and calculated the area size for each municipios. 

h. Then, we merged the municipal boundary map with municipal data (pop and gdp pc for 1990, 95, 00 and 05), calculated state population density (pop/area) for each period, and then intersected this map with the grid cell map to generate the subcell map. Finally we calculated the subcell area.  

i. Downloaded grid cell population 1995, 2000, 2005 from the latest GEcon file (Gecon2_12big), and merged it with subcells by cell id. 

j. Calculated subcell pop for 90, 95, 00 and 05 = pop density * subcell area.  Summed subcell population at the cell level, and rescaled it with grid cell population for the four periods. 

k. Generated subcell GDP = rescaled subcell population * gdp per capita, and then rescaled subcell gdp with state GDP.  Finally, we summed rescaled subcell GDP to the cell level. 

l. Since there’s  high inflation in GDP values from Brazil national data, we used WB GDP and PPP value to rescale the grid cell GDP for 1990, 95, 00, and 05, and then got our final GCP_MER and GCP_PPP for Brazil. 

4.
Summary:


Geographical units for downscaling economic data
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Geographical units for economic data
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Geographical units for GPW population
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Grid Cells
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