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Angola - Description of Methodology 
1. Political Boundaries:
Angola is situated between 12 30 South and 18 30 East. It is located in Southern Africa, bordering the South Atlantic Ocean, between Namibia and Democratic Republic of the Congo. Angola consists of 18 provinces.
2.
Data Sources:


Population:

Provincial rural and urban population share for 1988 was obtained from the website of U.S. library of Congress, http://lcweb2.loc.gov/frd/cs/angola/ao_appen.html. Provincial population data for 1990 were obtained from publication Perfil Estatistico De Angola 1987-1990. 
Area

Provincial area shapefile was downloaded from the ESRI_world map from Geography Network Services. Then the layer is projected with WGS_1984_UTM_Zone_33South, and the size of provincial area was calculated from the Geometry Calculation Function in ArcMap. Provincial population density was calculated by dividing 1990 provincial population by the provincial area. 
GDP:
GDP data by province were not available. We collected GDP and employment data for each sector of economy in 1987 from the publication “Angola: An Introductory Economic Review”, by World Bank, page 37, 324 and 105, and 1990 national labor force participation rate from African Development Bank Statistics.  The per capita GDP for each province of Angola was computed using the following methodology.
RIG’s:


The RIG’s computed in ArcMap. We obtained grid cell area and sub-grid cell area with the Geometry Calculation Function (the procedure is described in the following section), and then divided the subcell area by the grid cell area to get the RIGs. 
3. Methodology: 
“Rural, Urban population and labor force” methodology:

We needed province level Area, Population and GDP data for the calculation of density and per capita GDP for all the provinces of Angola. We found total population, rural/urban population and area data by province but could not locate GDP data by province. Therefore, we obtained GDP data by each sector of economy and used the following methodology to calculate per capita GDP for each province of Angola:

The basic methodology is the following: We have regional data on total population, rural/urban population, and on labor force status. The Oil GDP was subtracted from the total GDP and then we combined national data on the distribution of total GDP between agriculture and non-agriculture and used following steps for further analysis.
I. The country is divided into 18 provinces. We collected data for rural and urban population for each of the provinces and labor force participation rate.  
II. We then use the rural, urban participation rate to estimate the total rural and urban employment for each province.
III. We obtain estimates of the fractions of the urban and rural labor force that are in agricultural and non-agricultural employment. 
IV. From #II and #III, we obtain the total employment in agriculture and non-agriculture for each province.
V. From the national product accounts, we obtain total output originating in agriculture and non-agriculture. Combining that with employment data, we estimate output per worker in agricultural and non-agricultural sectors. 
VI. We calculate total output for each province for agriculture and non-agriculture by taking the national productivity figures for each of those sectors and multiplying that figure by total employment by province. 
VII.  To obtain total output per province, we add the total output for agriculture and non-agriculture for each province. Finally, we obtain total output per person in each province by dividing the total output by the total population of each province. We upload per capita GDP for the provinces into ArcMap and joined it with provincial area shapefile, using functions in Arcmap to calculate Gross Cell Product. The data was further processed with following procedure. First the grid areas (in a polygon shapefile) from GPW were intersected with the provincial area layer. The sub-cell area was calculated by the Geometry Calculated Function.  Then sub-cell population was computed using the formula [sub-cell area * population density], and re-scaled the resulting sub cell population to fit the GPW grid population.  Sub-cell GDP was calculated using the formula [sub-cell GDP = [income per capita * 1990 sub-cell population], where income per capita = [provincial total GDP/provincial population]. Finally, the sub-cell values were aggregated to the cell level to get the Gross Cell Product (Non-Oil).
VIII. The above data was then exported to an Excel spreadsheet, and we added an additional column for the Oil production, according to the geographical location of oil wells on longitude and latitude basis. 
IX. The oil data was rescaled to fit the 1990 National Oil GDP.
X. Finally, we added Gross Cell Product (Oil, 1990, US $ 1995 MER) on Gross Cell Product (Non-Oil, 1990, US $ 1995 MER), to get Total Gross Cell Product (1990, US $ 1995, MER). 
XI. We converted Gross Cell Product (Non-Oil, 1990, US $ 1995) MER to Gross Cell Product (Non-Oil, 1990, US $ 1995) PPP, according to World Bank Constant rate. The Gross Cell Product (Oil, 1990, US $ 1995) PPP is the same as Gross Cell Product (Oil, 1990, US $ 1995) MER. The Gross Cell Product (Oil 1990, 1995 US$) PPP and the Gross Cell Product (Non-Oil,1990, 1995 US$) PPP were added cell by cell, to get the Total Gross Cell Product (1990, 1995 US $) PPP.

4.
Summary:


Geographical units for economic data


18

Grid Cells for GPW population



142

Sub-Grid Cells






239

Major Data Sources:

1. “Angola: An Introductory Economic Review”, by World Bank, page 37,105,324. 
2. African Development Bank Statistics 2004.
3. Angola Country Profile 1992-1993, The Economist Intelligence Unit, London, UK, page 9  
4. Library of Congress, http://lcweb2.loc.gov/frd/cs/angola/ao_appen.html. 
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