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Figure 1: Regression results
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The regression results suggest that an economy’s real exchange rate, as measured by 
PPP/e, typically peaks at around 1.174. This is consistent both with our base year data, where a 
number of advanced countries are found to exceed parity with the US, and with others’ 
estimates56.   

For 2007, the real exchange rate is approximated by the three-year average (2005-07) value 
of PPP/e. For each subsequent year changes in the real exchange rate for each country are 
projected using the following equation: 
 
(7) 
 
 
 

where RERt* is an estimate of the real exchange rate, as determined by the regression 
results, given the ratio of an economy’s average per capita income to that of the US at time t.   

The projected real exchange rate level, for country i and time t, is a function of the 
estimated level in the previous year and an incremental change predicted by the regression curve 
based on changes in relative incomes. The final double-bracket term estimates the closure of the 
"real exchange rate gap” - the difference between the real exchange rate and its estimated 
maximum – in response to a change in relative incomes according to the regression. This rate of 
closure is then applied to the gap between the estimated maximum and the estimated RERit for 

                                                      
56 Ibid footnote above. 
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the previous year (the first bracket term) to obtain projected values of the real exchange rate for 
all countries on a yearly basis57.  

This results in estimated real exchange rate values which approach the fitted line of the 
regression as incomes converge with that of the US. For example, Figure 2 below traces the real 
exchange rate path of two outlier countries, Belize (red) and Belarus (blue), whose initial RER (as 
estimated by PPP/e) differs markedly from the fitted line. The markers indicate the years 2007 
and 2050, illustrating how the RER deviation from the fitted line diminishes during the 
convergence process.  
 

Figure 2: RER convergence process
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The estimated real exchange rate values are based to 2007=1 and multiplied by our 
growth projections in constant dollars to obtain projections at market exchange rates. 

                                                      
57 For countries whose real exchange rate is above the regression curve’s highest point in the base year, the 

real exchange rate is assumed to remain constant. For countries whose per capita income level exceeds 
that of the US in the base year, the real exchange rate is assumed to remain constant. For countries 
whose per capita income level overtakes that of the US over the series, the real exchange rate is 
assumed to remain constant from the year in which it reaches its peak. For Ghana, Mozambique, Sudan 
and Venezuela, adjustment is made to accommodate the rebasing of currencies. For Myanmar, Syria, 
Taiwan, Turkmenistan and Uzbekistan, for whom accurate e values cannot be obtained from the WDI, 
we use 2005 real exchange rates obtained or derived from “Global Purchasing Power Parities and Real 
Expenditures - International Comparison Program”, World Bank, 2005. For Zimbabwe, for which no 
estimate of the current real exchange rate can be obtained, we assume no change in the real exchange 
rate over the series.  
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Step 4: GDP at PPP exchange rate projections, 2008 - 2050 

In addition to market exchange rates, we convert our constant GDP projections into 
purchasing power parity (PPP) terms. Our approach here is the same as that used to obtain 
historical data in PPP terms; we simply apply our future growth rates to the 2005 levels of GDP 
PPP as estimated by the World Bank. 
 

Step 5: Per capita projections, 2008 – 2050 

As with our historical data, all three of our GDP units (constant 2007 USD, market 
exchange rates, and PPP rates) are also expressed in per capita terms. We again rely on the UN 
Population Prospects projections of total population for each country. 
 

Step 6: Poor, Middle, and Rich Class Projections 

We next estimate how the size and make-up of the global poor, middle and rich classes 
will evolve between now and 2050 based on our growth projections. We define the global poor 
class as those living on less than USD10 a day, the global middle class as those living on between 
USD10 and USD100 a day, and the global rich class as those living on more than USD100 a day, 
all figures in 2005 USD PPP terms. To calculate the share of each country’s population which 
belongs to each class, we require, in addition to our existing dataset, inequality measures and 
current estimates of mean consumption per capita (rather than simply GDP per capita) for all 
countries.   

We begin by assembling a database on the share of total income accruing to each decile of 
the population for each country in our dataset. This data is obtained from two World Bank 
sources: the PovcalNet database, which contains the most up-to-date data (most frequently from 
2005) for a wide-range of developing countries, and the Inequality Around the World: 
Globalization and Income Distribution Dataset, which contains data for both developed and 
developing countries (most frequently from 1998)58. From these two sources we choose the most 
recent data available for each country in our dataset.  There are a total of 14 countries which are 
not represented in either database, primarily countries in the Middle East and small island 
economies. For each of these countries, we use the average available inequality data of the 
country’s neighbours59. 

                                                      
58 The PovcalNet database and the Inequality Around the World: Globalization and Income Distribution 

Dataset can be found at http://go.worldbank.org/NT2A1XUWP0 and 
http://go.worldbank.org/0C52T3CLM0, respectively. Both accessed December 2008. 

59 Data are missing for Bahrain, Kuwait, Libya, Oman, Saudi Arabia, Syria and the United Arab Emirates; for 
these countries we use the average of Middle Eastern countries for which data are available: Algeria, 
Egypt, Iran, Jordan, Morocco, Tunisia and Yemen. Data are also missing for Belize (for which we use 
the average of Guatemala, Honduras, and Mexico), Fiji (for which we use Papua New Guinea data), 
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We transform this income share by decile data into Lorenz curves – graphs which plot the 
cumulative distribution of income against the cumulative population, moving from poor to rich – 
for each country using the World Bank’s Povcal software60. The Povcal software produces three 
parameters – a, b and c – for the generalised quadratic (GQ) Lorenz curve for any given income 
distribution dataset61. These parameters are then used in the following equation to calculate the 
headcount index - the share of the population below any given income level: 
 

 

 
where Hz is the headcount index for the income line z; a, b and c are parameters of the Lorenz 
curve computed using the Povcal software; and μ is the mean consumption level. 

To obtain current estimates of mean consumption per capita, we use the World Bank’s 
2005 International Comparison Program database, which provides estimates of real per capita 
private consumption expenditure based on national accounts data, measured in 2005 
international dollars (PPP)62. Plugging these mean consumption figures into the equation above 
enables us to calculate the percentage of the population living on less than USD10 a day and less 
than USD100 in every country. We multiply these values by our population data to derive the 
number of people in the global poor, middle, and rich classes in 2005. 

To calculate projections of the evolving poor, middle, and rich classes, we simply apply 
our real GDP per capita growth rate projections to our 2005 consumption figures to obtain 
projected consumption per capita numbers and then recalculate the percentage of people living 
                                                                                                                                                                             

Iceland (for which we use the average of Denmark, Finland, Norway, and Sweden), Malta (for which 
we use the average of Cyprus, Greece, and Italy), Mauritius and Seychelles (for which we use the 
average of Kenya, Madagascar, Malawi, Mozambique and Tanzania) and Sudan (for which we use the 
average of Central African Republic, Chad, Egypt, Ethiopia, Kenya and Uganda). 

60 This software can be downloaded from http://go.worldbank.org/YMRH2NT5V0.  
61 For a full explanation and discussion of these computations, see Gaurav Datt, “Computational Tools for 

Poverty Measurement and Analysis”, FCND Discussion Paper No. 50, International Food Policy 
Research Institute, October 1998. 

62 There are 18 countries in our database for which the ICP does not provide this data: United Arab Emirates, 
Belize, Algeria, Costa Rica, Dominican Republic, El Salvador, Guatemala, Guyana, Honduras, Jamaica, 
Libya, Nicaragua, Panama, Seychelles, Trinidad and Tobago, Turkmenistan, Haiti, Uzbekistan and 
Burundi. For all these countries other than Burundi, we use the ICP estimates of PPP GDP per capita 
(see Table 8 in the methodology section of the ICP report), multiplied by the share of household 
consumption in GDP for each country taken from the World Development Indicators. For Burundi we 
do the same, except we use the 2005 GDP per capita PPP figure from the World Development 
Indicators as none is available in the ICP report. 

Note: e = - (a + b + c + 1)
m = b2 - 4a 
n = 2be – 4c 
r = (n2 - 4me2)1/2 

Hz = -    1   
 2m 

n + r(b+2z/μ) {(b+2z/μ)2 - m}-1/2(8) 
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on less than USD10 and USD100 a day using equation (7)63. Note that this implicitly assumes 
a) that consumption grows at the same rate as GDP, i.e. the share of consumption in GDP will 
remain constant over time, and b) that the Lorenz curve remains constant over time, i.e. that 
growth is distributionally neutral. Finally, we calculate the number of poor, middle class, and 
rich individuals in each country using our population projections. 

                                                      
63 We also use past real GDP per capita growth statistics to calculate consumption per capita data back to 

1991. We do not attempt to go back further than this due to data limitations from the Soviet era. 
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