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ABBREVIATIONS 

 

GDP    Gross Domestic Product 

GNI    Gross National Income 

ICP    the International Comparison Program 

PPP    Purchasing Power Parities 

UNSTAT   United Nations Statistical Division 

WDI    World Development Indicators 
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1. Introduction  

This is the documentation for the Gapminder compilation of Gross Domestic Product (GDP) per 

capita by Purchasing Power Parities (PPPs). The data is used in the interactive graph Gapminder 

World available at: 

www.gapminder.org/world 

This written documentation is accompanied by an Excel-file, which includes both the detailed meta-

data, as well as the actual observations. This Excel-file will henŎŜŦƻǊǘƘ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ά9ȄŎŜƭ-

ŦƛƭŜέΦ ¢ƘŜ 9xcel file, as well as this document, are both available at:  

www.gapminder.org/downloads/documentation/#gd001 

The goal has been to include as many countries and territories as possible. A guiding principle has 

been to use the most transparent and well-documented source whenever possible; however, 

preference was also given to sources with as wide coverage of countries and territories as possible.  

The main purpose of the data is to produce graphical presentations that display the magnitude of 

income disparities in the world over time. Therefore, we have also included very rough estimates for 

countries and territories for which reliable data were not available. These estimates can only be 

taken as an indication of the order of magnitude for the indicator. Furthermore, we have not been 

able to make sure that every single observation is based on the best estimates available. Hence we 

discourage the use of this data set for statistical analysis and advise those who require more exact 

data to investigate the available data more carefully and look for additional sources, when 

appropriate.  

 

 

 

 

 

 

There are at least two purposes for including very rough estimates: 

a) Rough estimates give a starting point for a discussion of the data. Unrealistic estimates 

become more apparent if they are displayed in a format that is both accessible to many as 

well as easy to assess. This, we hope, might elicit comments and criticism from others, which 

would help us to improve the data step by step. 

 

b) We want to display the broad patterns of development of the world. Hence, the observations 

before 1900 (or even 1950) are less concerned with describing the relative position of 

individual countries. Rather, we want to display our best guesses for the development of the 

world as a whole. 

! 
NOTE: The observations for the period before 1950 are, in the 

majority of cases, based on rough estimates within a range of likely 

values. In many cases we have no information, what-so-ever, on 

the relative ranking of countries. 

 

http://www.gapminder.org/world
http://www.gapminder.org/downloads/documentation/#gd001
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1.1 The countries included in the dataset 

For a discussion on what countries and territories we try to cover, and how we try to handle border 

ŎƘŀƴƎŜǎ ŀƴŘ ǘƘŜ ƭƛƪŜΣ ǎŜŜ ǘƘŜ ŘƻŎǳƳŜƴǘ ά/ƻǳƴǘǊƛŜǎ ŀƴŘ ¢ŜǊǊƛǘƻǊƛŜǎ ƛƴ DŀǇƳƛƴŘŜǊ ²ƻǊƭŘέΦ The basic 

principle, however, is to get estimates for the geographical areas corresponding to the present 

borders. 

To be succinct, we will hereafter jointly refer to all countries and other types of geographical entities 

and teǊǊƛǘƻǊƛŜǎ ŀǎ άcountriesέΣ ƛǊǊŜǎǇŜŎǘƛǾŜƭȅ ƻŦ ǘƘŜƛǊ ǎǘŀǘŜƘƻƻŘ ǎǘŀǘǳǎΦ ¢ƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ŀƴȅ ŀǊŜŀ ƛƴ 

this data set does not, in any way, imply a stated opinion of Gapminder on the legal status of the 

area.  

It is not always clear to what extent certain semi-autonomous or disputed territories also are 

ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ Řŀǘŀ ŦƻǊ ǘƘŜƛǊ άƳƻǘƘŜǊ ŎƻǳƴǘǊȅέΣ ǎƻ ǘƘŜǊŜ Ƴŀȅ ōŜ ǎƻƳŜ άŘƻǳōƭŜ ŎƻǳƴǘƛƴƎέ ƛƴ ǘƘŜǎŜ 

instances. 

 

1.2 Basic principles 

The data in this dataset is based on GDP per capita, in fixed 2005 prices, and is adjusted for 

Purchasing Power Parities (PPPs), as calculated in the 2005 round of the International Comparison 

Program (ICP).  

The PPP rates could be considered as an estimate of what the exchange rates would have been if one 

dollar would buy the same amount of goods and services in every country. The PPP rates are based 

on price comparisons between countries. The estimations of the PPP rates for 2005 are described in 

International Comparison Program (2008). 

Our starting point is the relative income levels for 2005, as implied by the ICP data. We then link 

these levels to the national real growth rate for each country, taken from other sources. This means 

that cross-country comparisons for years far away from 2005 contain large compounded errors. 

Hence, we make a couple of adjustments to iron out the most blatant inconsistencies for the earlier 

years.  

The unit of measurement for GDP per capita is quite abstract in the sense that (international) dollars 

mainly have a meaning in terms of what they can buy. Hence, our main interest is not the absolute 

level of incomes as such, but rather the relative incomes of countries.  

We have two principal ways of making all the observations comparable. The first option is to use the 

real growth rates of each country as they are given by the national sources, and link these series to 

cross-country data for one benchmark year, as they are given by some international comparison. This 

is illustrated in Figure 1 below, where 2005 has been chosen as the benchmark year. Y is the GDP per 

capita. In this case the relative positions of countries are a residual for all years except the 

benchmark year. This method is the method used by Maddison (2003) and several others. 
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Figure 1.Illustration of the use of one benchmark year. 

 

The second option is to use the relative positions of the countries for each year as given by a 

sequence of cross-country comparisons. We then link the real growth rate of one chosen country to 

these cross-country comparisons. This is illustrated in Figure 2 below, where the U.S. has been 

chosen as a bench-mark country. In this case the real growth rates are a residual for all countries 

except the benchmark country (e.g. the U.S. in the figure below). 
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Figure 2.Illustration of the use of one benchmark country. 

 

The choice of method does not make any difference to the results if all the observations are 

calculated in the same way and if all the relative prices are the same. However, since this almost 

never is the case, the choice of method matters for the outcome. Furthermore, when we use a fixed 

benchmark year, i.e. the first method, we are likely to compound the errors as we go back in time 

from the benchmark year. One alternative solution is to combine the two methods, e.g. by taking 

some average. The Penn World Tables (Heston et al, 2006) integrate aspects of this method, 

although they too mainly use the national growth rates.  

The relative positions of countries for a given year are more visible than the magnitudes of the 

growth rates in the graphical presentations we use. However, since the data availability for cross-

country comparisons is exceptional for one specific year, 2005, we choose to rely on that year as a 

benchmark year. Furthermore, international comparisons of GDP per capita, based on PPP rates, are 

only available from 1970, and we want to go back much further. At this stage we have not been able 

to find or integrate much information based on direct comparisons between countries for earlier 

years.  
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However, even with our limited information we judged that some of the cross-country comparisons 

for the earlier years were unrealistic. In those cases we accepted some ad-hoc adjustments to the 

growth rates. 

 

1.3 Overview of the work process 

Our starting point is the ICP data for GDP per capita for 2005 recalculated with the ICP PPP rates. 

Other sources provide national real growth rates. In many cases we have to link several such national 

sources together. 

In a case where two national sources, Z and W, have been linked at year s, the GDP per capita for 

country i in year t, becomes:  

ὣὭ,ὸ= ὍὭ,2005 ᶻ
ὤὭ,ί
ὤὭ,2005

ᶻ
ὡὭ,ὸ
ὡὭ,ί

 

ὍὭ,2005  is the GDP per capita by PPP provided by the ICP. It is calculated by ICP as the GDP per capita 

in local prices, ὲὭ,2005 , multiplied by the price-ratio ὖὖὖὭ,2005, so that    ὍὭ,2005 = ὲὭ,2005 ὖzὖὖὭ,2005 .  

ὤὭ,ὸ is the real GDP per capita as provided by the source Z, and ὡὭ,ὸ is the real GDP per capita as 

provided by the source W. 

Our work consisted of the following steps: 

1. First we used the GDP per capita by PPPs for 2005, as provided by the ICP (including their 

estimated figures). 

2. We extended this cross-section for 2005 to an additional number of countries, using our own 

estimates. 

3. We linked a number of sources of national growth to each other and to the 2005 benchmark 

data. 

4. Then, when needed and possible, we extended the national growth rates with the growth 

rates of country groups, e.g. the growth rates of former states, or with the growth rates of 

neighbouring countries.  

5. Then, when needed, we used adjusted estimates of the regional averages, to get coverage 

for most countries back to 1820.    

6. For a couple of countries we deemed it necessary to adjust the growth rates for the whole 

time series. This was done to avoid overly absurd consequences for the earlier years.  

7. In a few cases we had to do additional adjustments, as commented on below. 

8. Finally we did some rough extrapolations back to 1800. 

The process is described in more detail below. 
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2. Compiling data for the benchmark year 2005 

The first step is to find GDP per capita data for the benchmark year 2005, using the PPP of 2005. ICP 

provides GDP per capita data for 144 countries. ¢ƘŜǎŜ мпп ƻōǎŜǊǾŀǘƛƻƴǎ ŀǊŜ ǘƘŜ άƻŦŦƛŎƛŀƭέ L/t ŘŀǘŀΣ 

based on direct price information. The 144 countries exclude Burundi which had price data, but no 

GDP data.  

The ICP also supplies estimates for a number of countries, in addition to the 144 official observations. 

These ICP estimates are based on a regression analysis that uses the GDP per capita of ICP as the 

dependent variable. The independent variables were Gross national Income (GNI) per capita, by 

exchange rates (the Atlas method) and Gross enrolment in secondary school. They refer to this 

model as άƳƻŘŜƭ сέ, and the results were: 

ICP model 6:  Ln(GDP per capita PPP) = 0,3404 + 

+ 0,6994*Ln(GNI per capita, exchange rate)  

+0,2292*Ln(Secondary School Gross Enrolment) 

The predicted values from this model were used for countries lacking official ICP data, but which had 

observations for the two independent variables. Some countries lacked GNI per capita. For those 

countries an alternative model was used, using GDP per capita, by exchange rates instead, referred 

ǘƻ ŀǎ άƳƻŘŜƭ тέΥ 

ICP model 7: Ln(GDP per capita PPP) = 0,1987 + 

+ 0,7147*Ln(GDP per capita, exchange rate)  

+0,2422*Ln(Secondary School Gross Enrolment) 

For more details see International Comparison Program (2008), p. 164 ff. A more ambitious attempt 

of modelling is described in World Bank (2008). 

The official ICP figures are likely to vary a-lot in quality. However, the only specific note we found so 

far is that the data for China is less robust. This will be discussed in greater detail further on in this 

document. 

Nevertheless, several other figures seem problematic, e.g. since they imply levels below what could 

reasonably be considered the starvation level. In one case, Congo Dem. Rep., we made an upward 

adjustment of the 2005 value with 25%. The reasons and details for this adjustment are discussed in 

section 5.4 below. 

2.1 Extending the 2005 data to more countries 

For countries that did not even have estimates from the ICP we did our own, even rougher, 

estimates, based on a number of alternative sources: (a) The (old) homepage of UNSTAT; (b) 

Maddison on-line; (c) CIA world fact book (most of their data had to be extrapolated or interpolated 

to 2005); (d) Rough estimates provided by the World Bank.  
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Each of these sets of data had to be adjusted to be comparable to the ICP data. We deal with each of 

the data sources below in order of priority. The order of priority is mainly based on whether the data 

is based in the prices of 2005 and on the degree of coverage. Hence, Maddison only comes second 

despite the fact that he uses data based on PPPs rather than exchange rates, as UNSTAT does. 

 

a) UNSTAT 

The homepage of the UN statistical division, unstats.un.org , provide data on GNI per capita by 

exchange rate in prices of 2005. The indicator is called "GNI, per capita GNI - US Dollars" in the 

list on the homepage. Note that we use a slightly different data set from UNSTAT for the time 

series. To keep them apart we call the data-ǎŜǘ ǿŜ ǳǎŜ ƘŜǊŜ ŦƻǊ ά¦b{¢!¢ Lέ ŀƴŘ ǘƘŜ ŘŀǘŀǎŜǘ ǿŜ 

ǳǎŜ ŦƻǊ ǘƘŜ ǘƛƳŜ ǎŜǊƛŜǎ ά¦b{¢!¢ LLέΦ 

There were other possible sources of GNI per capita by exchange rate that we also could have 

used. One such source is the World Development Indicator (WDI). Another related source is a 

special PDF from the World Bank that had included slightly more countries than the WDI.  

The World Bank data was not fully consistent with the UNSTAT data. For some countries the 

difference was larger than 30%. However, a couple of rough regressions did not reveal any 

systematic differences between the sources. We choose to use the UNSTAT data, since they had 

the best coverage.  

The unit of measurement in the UNSTAT data is quite different from the ICP data, i.e. GNI instead 

of GDP and exchange rate instead of PPPs. Hence we need to adjust the data to make them 

(somewhat) comparable, essentially by doing a simpler version of the ICP model:1 

Gapminder model (1): Ln(GDP per capita, by PPP)= 

 = θ  + ‍ *Ln (GNI per capita, by exchange rate) + unmeasured factors 

In this model we use the observations for which we had both ICP (non-estimated) data and 

UNSTAT data. This gives us 144 observations in total. The results are shown in Table 1 below. The 

observations and predicted values are shown in Figure 3 below. 

     

  Coefficients 
p-
value 

Lower 
95% 

Upper 
95% 

 θ 2,51 0,00 2,33 2,70 

‍ 0,77 0,00 0,75 0,79 

Ὑ2 98,48 
   ¢ŀōƭŜ мΥ 9ǎǘƛƳŀǘƛƻƴ ǊŜǎǳƭǘǎ ŦƻǊ άDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ мέΦ bǳƳōŜǊ ƻŦ ƻōǎervations: 144. 

                                                           
1
 {ƻƳŜ ƻŦ ǘƘŜ ƳƻŘŜƭǎ ǳǎŜŘ ōȅ L/t ŀǊŜ άŎƻƴǎǘǊŀƛƴŜŘέ ƛƴ ǘƘŜ ǎŜƴǎŜ ǘƘŀǘ ǘƘŜȅ ŦƻǊŎŜ ǘƘŜ ǇǊŜŘƛŎǘŜŘ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ¦Φ{Φ 

to be a certain value. This is done by indexing the variables and forcing the constant to be zero. We have not 
done that. The difference between our unconstrained and a constrained model is, in any case, not very big.  
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There was a systematic difference between the two series in the expected way, i.e. using exchange 

rates systematically implies a lower relative position for poorer countries. A few of the predicted 

values differed from the actual values with a factor of two, i.e. the predicted values were almost 

twice the actual values (as for Iran) or almost half the actual values, as for (the unadjusted values for) 

Congo, Dem. Rep. In the majority of cases the deviation were less than +/- 25%. 

 

 Figure 3: !Ŏǘǳŀƭ ŀƴŘ ǇǊŜŘƛŎǘŜŘ ǾŀƭǳŜǎ ŦƻǊ άDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ мέΦ 

The final step was to use the model above to adjust the data of UNSTAT. This adjusted data could 

be used to fill in the gaps for the countries which had UNSTAT data, but no ICP data. 

 

b) Maddison 

Maddison (2008 I), which we henceforth ǊŜŦŜǊ ǘƻ ŀǎ άMaddison onlineέΣ provides data for GDP 

per capita, by PPP, in the prices of 1990, and using PPP data from 1990. The main difference from 

the ICP data is accordingly that Maddison use PPP data from the 1990 benchmark and expresses 

his data in 1990 prices. 

To adjust the data we use the following regression:  

Gapminder model (2): Ln(GDP per capita, by PPP, ICP)= 

 =  θ  + ‍ * Ln (GDP per capita, by PPP, Maddison)  

+ unmeasured factors 

100
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In this model we use the observations for which we had both ICP (non-estimated) data and the 

data of Maddison. We also include a number of countries which are not included in the final 

dataset (e.g. former countries). This gives us 133 observations in total. The results are shown in 

Table 2 below. The observations and predicted values are shown in Figure 4 below. 

  Coefficients 
p-

value 
Lower 
95% 

Upper 
95% 

 θ -0,06 0,82 -0,56 0,44 

‍ 1,04 0,00 0,98 1,10 

Ὑ2 94,94 
    

¢ŀōƭŜ нΥ 9ǎǘƛƳŀǘƛƻƴ ǊŜǎǳƭǘǎ ŦƻǊ άDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ нέΦ bǳƳōŜǊ ƻŦ ƻōǎŜǊǾŀǘƛƻƴǎΥ мооΦ 

The model does not reveal any systematic differences between Maddison and ICP, which is not 

that surprising since both series use PPPs. We could perhaps have expected that the 15 years of 

inflation between 1990 and 2005 would have meant higher nominal values in Maddison in a 

ƳƻǊŜ ǎȅǎǘŜƳŀǘƛŎ ǿŀȅΦ ¢Ƙƛǎ άƛƴŦƭŀǘƛƻƴ ŜŦŦŜŎǘέ ǎŜŜƳǎ ǘƻ ƘŀǾŜ ōŜŜƴ ŘǊƻǿƴŜŘ ƛƴ ǘƘŜ ƎŜƴŜǊŀƭ noise 

stemming from very different PPP ratios in 2005. However, the direction of the change is in the 

expected direction, i.e. the 2005 data is on average higher. 

 

 

 

200

2000

20000

200 2000 20000

GDP per capita, 1990 PPP, Maddison

45 
degrees

GDP per 
capita, 
2005 PPP, 
ICP

Predicted 
values



11 
 

 Figure 4Υ !Ŏǘǳŀƭ ŀƴŘ ǇǊŜŘƛŎǘŜŘ ǾŀƭǳŜǎ ŦƻǊ άDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ 2έΦ 

Figure 4 illustrates the size of the revisions in the PPP rates for 2005 in the ICP, compared to the 

earlier PPP rates used by Maddison and others. The biggest differences are found among major 

oil-exporters, e.g. Qatar for which the 2005 data is more than 6 times as high as the 1990 data 

and almost 5 times as high as the predicted values. This, however, is the biggest outlier (it is 

represented by the dot most high up in the graph).  

We use the model, despite all these short comings, due to a lack of better alternatives.  Hence, 

we used the model above to adjust the data of Maddison. This adjusted data could be used to fill 

in the gaps for the countries which had Maddison data, but no ICP or UNSTAT data. 

 

c) CIA World Fact Book 

The CIA World Fact Book 2008 has data for GDP per capita (PPP), although we were unable to 

find the exact definition and sources for these data. Accordingly, we do not know the extent by 

which the figures are comparable across countries or with the ICP data. 

Furthermore, for many countries the data referred to years other than 2005. Sometimes we 

were able to find data for 2005 in older issues of the fact book (2006 and 2007), that are 

available from the homepage of the University of Missouri University Libraries. For the remaining 

countries we had to interpolate or extrapolate to get data for 2005. Occasionally we had national 

growth rates which we could use to extrapolate to 2005. In most cases we simply had to assume 

that the level was unchanged.  

Even though we had no information on how the CIA data differed from ICP we did a regression 

similar to the earlier ones2: 

Gapminder model (4): Ln(GDP per capita, by PPP, ICP)= 

     =  θ  + ‍ * Ln(GDP per capita, by PPP, CIA) 

+ unmeasured factors 

  

                                                           
2
 The observant reader will note that there ƛǎ ƴƻ έDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ оέΦ The present numbering only reflects a 
ŎŜǊǘŀƛƴ ŘŜƎǊŜŜ ƻŦ άǇŀǘƘ ŘŜǇŜƴŘŜƴŎȅέ ǿƘen it comes to the labelling of our Excel sheets, it does not reflecting 
any deeper mysteries than that. 
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We include all the overlapping observations, which gives us 142 observations. The results are 

shown in Table 3 below. The observations and predicted values are shown in Figure 5 below. 

 Coefficients p-value Lower 
95% 

Upper 
95% 

 θ -0,461 0,05 -0,927 0,0049 

 ɼ 1,0498 0,00 0,9969 1,1027 

R2 95,74    

 

Table 3: Estimation resultǎ ŦƻǊ άDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ пέΦ bǳƳōŜǊ ƻŦ ƻōǎŜǊǾŀǘƛƻƴǎΥ мпнΦ 

 

The regression does not reveal any systematic differences; although, again, there are substantial 

differences for many countries, as can be seen below. We use the model anyway out of principle, 

to get estimated values for the missing countries. 

 

 

 Figure 5Υ !Ŏǘǳŀƭ ŀƴŘ ǇǊŜŘƛŎǘŜŘ ǾŀƭǳŜǎ ŦƻǊ άDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ 4έΦ 

 

d) Rough estimates by the World Bank 

For the remaining countries we used the rough estimates available in the PDF of the World Bank 

(World Bank, 2005). Similar to the UNSTAT data above, it was expressed in GNI per capita, in 

exchange rates (Atlas method), in the prices of 2005.  
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In the case of Isle of Man the source provided a rough estimate of the relative income ranking of 

the country. In that case we used the geometric average of the country with one rank higher and 

the country with one rank lower. 

In a few remaining countries the World Bank only provided an estimate of which income group 

the country belonged to, as displayed in Table 4 below.  The World Bank also provided an 

average income level for each income group. Hence, we used the average level for the 

corresponding country. 

 

Income group Definition Estimated 
average 
income 

Low income $875 or less $580 

Lower middle income $876 to $3 465 $1 918 

Upper middle income $3 466 to $10 725 $5 625 

High income $10 726 or more $35 131 

 

Table 4: The income groups used by World Bank (2005). All incomes are in US $ per year, by 

exchange rates. 

The World Bank estimates use in principle the same measurement as the UNSTAT data above, 

i.e. GNI per capita by exchange rate in 2005 prices. Hence, we re-used Gapminder model 1 to 

adjust the data, even though the estimates in question are so rough so that it really does not 

make much difference.  

 

2.2 The quality grading of the PPP rates 

The quality of the PPP rates (i.e. the price-ratios) is one of several factors that affect the overall 

quality of a GDP per capita observation. Hence, we assign a quality grade to each PPP-observation 

(i.e. one grade per country for 2005). These grades should be considered as an upper bound of the 

quality. The grades are: Very Good; Good; Fair; Poor; Very Poor. We assign them according to the 

following principles: 

¶ Good: Official ICP data, as long as there are no footnotes that indicate extraordinarily bad (or 

good) data quality.  

¶ Fair: Official ICP data, with caveats about the data quality  

¶ Fair: Official ICP estimates (ICP model 6 and 7) 

¶ Poor: Official ICP estimates adjusted by gapminder (e.g. Congo Dem. Rep.) 

¶ Very Poor: Gapminder estimates based on the World Bank assessment of what income group 

the country belongs to 

¶ Poor: All other Gapminder estimates 

Note that this data quality only refers to the quality of the PPP rates. A country could in principle 

have good PPP data, but bad income data, which implies a bad final quality of the observation. 
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3. Linking real growth series to the values of 2005 

The next step is to link national real growth in GDP per capita to the levels we have calculated for 

2005. We use a variety of sources for these time series, which we will describe below. In many cases 

we had to link different sources to each other.  

When data at the country level were unavailable, we used the growth rate of a larger group of 

countries to which the country belonged. This often was the case for new countries that had 

emerged from a larger former state, such as Croatia emerging from Yugoslavia. Another regional 

growth rate that we occasionally used was the aggregated regions in Maddison on-line. When we use 

the same regional growth rates for several countries we preserve the relative positions between of 

these countries as they were at the first year for which we have data.  

When we did not even have regional data, we used the growth rate of a neighbouring country that 

was judged to have had a similar development. In some cases we simply assumed that the GDP per 

capita had been exactly the same as in the neighbouring country. 

To indicate the existence of longer gaps in the data we have added ŀ ǎǇŜŎƛŀƭ άǎƻǳǊŎŜ ǘȅǇŜέ ƛƴ ǘƘŜ 

Excel sheeǘΣ ŎŀƭƭŜŘ άƴƻ ŘŀǘŀέΦ The Gapminder World software automatically interpolates linearly 

between two observations. However, when the gap in the data is too long the automatic linear 

interpolation creates unreasonable results, i.e. the growth rate for early years will be unrealistically 

high. To avoid this, we, in some instances, included a couple of observations based on an exponential 

interpolation. 

Countries with large oil incomes create special problems, which will be discussed in detail further on. 

If there was no other solution at hand we simply added a rough guesstimate for a year sometime 

before the year of the oil discovery. We mention it here because the meta-Řŀǘŀ ŦƻǊ άŀǊōƛǘǊŀǊȅ ƎǳŜǎǎέ 

is included in columns concerning the real growth. Finally, for a few countries we found no growth 

data at all, even though we had GDP data for the benchmark year from the ICP. In these cases we 

only include data for 2005. 

We checked whether there were any major discrepancies in the growth patterns of the different 

sources, before linking sources to each other. When the discrepancies were large we had to make a 

judgement on what growth pattern made most sense. In most cases this judgement had to be of a 

rather ad-hoc character. These decisions, as well as some other minor corrections or adjustments, is 

ŘƻŎǳƳŜƴǘŜŘ ƛƴ ǘƘŜ 9ȄŎŜƭ ŦƛƭŜΣ ƛƴ ǘƘŜ ŎƻƭǳƳƴ άhǘƘŜǊ CƻƻǘƴƻǘŜǎέΦ 

3.1 Sources for the growth rates  

We use a variety of sources for the national growth rates. Many of these sources are regularly 

revised. Hence, when data for new years becaome avilable it is common that also previous years are 

adjusted. Ideally we would like to revise our whole dataset as these adjustments becomes available. 

However, for practical reasons, we normally adjust only the latest years in our dataset.  

The datasources are described on the next page, in their approximate order of priority.  
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a) Maddison on-line is our main source for long-term growth. 

 

b) Barro & Ursúa (2008) have updated the data of Maddison, using more recent estimates. They 

revise the figures of Maddison in some cases and they also filled some of the gaps or 

interpolations made by him. Whenever there were a major difference between them and 

Maddison, we used Barro and Ursúa, otherwise we continued using Maddison.  

 

c) From the homepage of UNSTAT we used the per capita GDP in current U.S. dollars, deflated 

with the implicit price deflators in national currency. We call this data-ǎŜǘ ά¦b{¢!¢ LLέΣ ǘƻ 

separate it from the one we used for the cross-country data for 2005. We have used two 

different revisions of the UNSTAT data, one from 2008 and one from 2009. 

  

d) From the Penn World Table, mark 6.2, we used real GDP per capita, in Laspeyres Constant 

Prices (RGDPL). 

 

e) ¢ƘŜ LaC ǇǊƻǾƛŘŜǎ ǘƘŜ ά²ƻǊƭŘ 9ŎƻƴƻƳƛŎ hǳǘƭƻƻƪ ŘŀǘŀōŀǎŜέΣ ǿƘƛŎƘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ǇǊƻƧŜŎǘƛƻƴǎ 

for rhe GDP per capita data. 

 

f) From the World Development Indicators 2008 we used the GDP per capita, PPP, in constant 

2005 international $.  

 

g) From the World Development Indicators 2008 we also used data for GDP per capita, in 

constant local currency units. These were used when WDI lacked data expressed in PPPs, but 

had data available in local currencies. The level of these observations differed, of course, 

from the WDI data expressed in constant PPPs, but the growth rates were the same. Since 

we are only using the growth rates, the difference in level is of no importance.  

 

h) The homepage of Eurostat (the statistical agency of the EU) ǇǊƻǾƛŘŜŘ άD5t ǇŜǊ ƛƴƘŀōƛǘŀƴǘ ƛƴ 

ǇǳǊŎƘŀǎƛƴƎ ǇƻǿŜǊ ǎǘŀƴŘŀǊŘǎέΣ ǿƘƛŎƘ ǿŜ ǳǎŜŘ ŦƻǊ ŀ ŦŜǿ ŎƻǳƴǘǊƛŜǎΦ tǳǊŎƘŀǎƛƴƎ ǇƻǿŜǊ 

standards is essentially the same as PPPs. 

 

i) For a few countries we took data directly from their national sources (e.g. the home pages of 

the national statistical offices or some other specific publication). The national sources 

include the St. Helena Development Agency (2008), FEPS (2007), the Isle of Man Treasury 

(2008) and INSEE (2008). Sometimes the data was expressed in current prices, in which case 

we deflated the figures with the available price index. 

 

j) Maddison (2003) provides some additional data that are not found in his on-line data base. 

Former countries and aggregated regions are cases in point where there was only data in the 

printed publications. Sometimes the tables only provided data for total GDP and population, 

so we had to do the divisions ourselves.  

 

In many cases the printed tables in Maddison only provided data for a few benchmark years, 

e.g. for 1950, 1973, 1990 and 2001. However, the source that we liked to link this data with 

went back to somewhere between 1950 and 1973. In those cases we linked the data from 
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Maddison (2003) and the subsequent source at 1973, but included the earliest year available 

in the subsequent source. As usual we checked that the two sources were not totally 

inconsistent with each other for the overlapping years. In some cases they were indeed 

totally inconsistent, which mean that we did not use Maddison (2003). 
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4. Pre-1950 estimates 

Many countries do not have any data at all for the earlier years. For other countries Maddison 

provides some data, but these should, to our understanding, mainly be considered as estimates of 

growth rates, i.e. they give information on how the incomes have developed from year to year for a 

given country. 

 

4. 1 Our assumptions for the data 

Since we want to provide rough estimates for this period we need to make at least some 

assumptions. The assumptions we make are not based on any detailed literature review, so there are 

likely to be adjustments in future updates of the dataset. Our assumptions are: 

 

a)  A lower bound at $275 for all periods. We assume that no country fall below $275 per capita 

for any sustained period. Pritchett (1997) assumes a lower bound of GDP per capita of $250 

in prices of 1985. He bases this figure on a number of arguments. First, if we look at the data 

we actually have, there is no country, at any point in time, that has had a lower income than 

that for any sustained period of time. Second, this corresponds to a level below the extreme 

poverty line. Third, a country where a majority had such an income would, in all likelihood, 

face a significant population decrease. 3 We do not observe this to happen for any sustained 

period of time (although there are some historical examples of this).  

 

$250 in 1985 prices would be even higher if expressed in 2005 prices, which is what we use. 

Hence, we use $275 as our lower bound. Still, our dataset contains observations that fall 

below this limit for a couple of years. Guinea Bissau and Lesotho do exactly this around 

1950.4  

 

b) A higher bound at $2000 for the early 19th century. We assume that in the early 19th century 

no country had yet reached the level of a middle income country, as we define it today. The 

poorest middle income country in 2005 in our dataset is Vietnam, which had an income of 

$2142 in that year. Hence, we set the upper bound for the early 19th century at $2000. 

 

c) Industrialisation had started to lift the incomes of some countries in the early 19th century. A 

number of countries had started to industrialise in the early 19th century. These countries 

displayed rising incomes and they started to surge ahead. Hence, they were at least 

somewhat richer than the rest of the world even at this point in time. United Kingdom and 

Holland were the leading early examples of this. 

 

                                                           
3
 Pritchett bases this proposition on a demographic model and an estimation including incomes and infant 

mortality. 
4
 The unadjusted figures for Congo, Dem. Rep., are below 275$ for the years 1999-2007. With our adjustments 

the figures are just above 275$.  
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d) There was no sharp drop in incomes during the 19th century. We assume that there was no 

general long-term collapse in incomes during the 19th century, for any region. Some specific 

countries, for which we have national growth data, display a drop in income for some 

periods.  

 

However, the data and information we have reviewed so far gives us no reason to assume 

that long-term income collapse was a persistent or general pattern in the 19th century, for 

any regions. Hence, we will assume that there was no sharp drop in incomes in the countries 

for which we have no country data. There are exceptions in a couple of individual cases, 

which are either based on country-specific data or was something we had to assume  in irder 

to avoid unreasonable values in 1800. 

 

e) China was not much poorer than Europe in the early 19th century... We assume that China 

was roughly at the same income level as Western Europe at the eve of the Industrial 

Revolution. This is in contrast to the assumptions of Maddison. The reasons for our 

assumption will be discussed in more details below. 

 

f) ... but lost ground thereafter. We assume a drop in incomes in China between 1820 and 

1929. This will also be discussed in more detail below. 

 

4.2 The data used for the 19th century 

The assumptions above are, in principle, the only things we would like to display in the graph. Ideally, 

ǿŜ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǎƘƻǿ ŀ άŎƭƻǳŘέ ƻŦ ǎƻƳŜ ǎƻǊǘ ǘƘŀǘ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ǊŀƴƎŜ ƻŦ ƭƛƪŜƭȅ ǾŀƭǳŜǎ ŦƻǊ ǘƘƛǎ ŜŀǊƭȅ 

period. However, the software does not permit that at this stage. Hence, we still need to assign an 

actual figure to each individual country. Furthermore, if we assign the same number to a large group 

of countries they will not be visible in the graph, since they would be in the exact same place in the 

graph. Such a picture would also, in all likelihood, communicate a too equal distribution of incomes.5  

Hence, we need some principle for assigning actual numbers to each country, even if by necessary it 

is a very arbitrary principle. We use the growth rates of Maddison when these are available for 

individual countries or small groups of countries. However, in a few cases we adjust these growth 

rates since they imply overly absurd relative incomes in 1820. This will be discussed below. 

Maddison also provides rough estimates for all regions in the world back to at least 1820. One way to 

extrapolate backwards would be to link the growth rates of a relevant region to the earliest 

observation of a country. However, the resulting relative positions in 1820 for many countries 

become absurd when we use this method. 

Hence, rather than using the growth rates of the relevant regions we base our figures on the regional 

average level for the relevant region. However, we do two adjustments to these regional levels.  

                                                           
5
 Even though, as Pritchett, 1997, has argued, the gaps between the richest and the poorest countries at this 

time were reasonably much smaller than today. 
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Firstly, we need to adjust for the fact that the data of Maddison is based on PPP data from the 1990 

benchmark-round and that he express his data in 1990 prices. Hence, we use the predicted values 

ŦǊƻƳ ǘƘŜ άDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ нέ, i.e. we do the same adjustments as we did with the Maddison data 

we used for 2005. These adjustments are likely to be immensely ƳǳŎƘ ǎƳŀƭƭŜǊ ǘƘŀƴ ǘƘŜ άǳƴŎŜǊǘŀƛƴǘȅ 

ǊŀƴƎŜέΣ ōǳǘ ƛƴ ǘƘŜ ƴŀƳŜ ƻŦ ŎƻƴǎƛǎǘŜƴŎȅ ǿŜ Řƻ ǘƘŜƳ ƴŜǾŜǊǘƘŜƭŜǎǎΦ 

Secondly, we multiply each observation with aƴ ŀǊōƛǘǊŀǊȅ άǎǇǊŜŀŘ-ƻǳǘ ŦŀŎǘƻǊέ that adjusts the 

regional average up or down with an arbitrarily assumed percentage. This is done to avoid having a 

large number of bubbles in exactly the same place. These spread-out factors are mostly assigned in a 

totally arbitrary way. Sometimes we roughly base the spread-out factor on the relative position 

within the region at some later year for which we have data. This is just a convenient way to assign 

the spread-out factor. It does not mean that we believe that a fixed ranking of countries is a 

reasonable assumption.  

Some other times we base the spread-out factor on some quick reading of the historical or 

geographical condition of the country, e.g. a land-locked area with a desert climate that, to our 

understanding, lacked any centralised political structure, was assigned a lower value. Again, this was 

just a convenient way of assigning values. A more careful literature review in the future might give us 

a somewhat more firm standing in coming updates. We document all these considerations in the 

Excel sheet. 

Furthermore, the assumptions we made above, in combination with the fact that the position of 

some countries are based on national growth rates, implies specific constraints for the spread-out 

factors. These constraints are discussed below. 

We use adjusted regional averages for 1820, 1913 and 1950, depending on the data availability for 

the individual countries.6  

In a number of cases the adjusted average for 1913 implied a negative growth between 1913 and 

1950 (the first available national observation). Since we had no reason to assume that there actually 

was negative growth,7 we instead choose to not include that imputed value. Instead we used an 

interpolated value, assuming exponential growth between 1820 and 1950. We also used interpolated 

values for 1913 in the few cases where the implied growth rates between 1820 and 1950 actually 

were negative (see Section 4.3). For some oil rich countries we also added an additional observation, 

for the year of the first oil-exploration, based on regional averages. That will be discussed in more 

detail below.  

To summarise, what we want to end up with is  ὣὸ,Ὥ, the adjusted value for country i, in the year t, 

and it is calculated in the following way: 

ὣὸ,Ὥ= ὛὭz Ὡ
‌ ὢzὸ,ὶ

‍ 

ὢὸ,ὶ is the regional average for region r, in year t, taken from Maddison.  ‌ and ‍ are the estimated 

ŎƻŜŦŦƛŎƛŜƴǘǎ ƛƴ άDŀǇƳƛƴŘŜǊ ƳƻŘŜƭ нέΦ ὛὭ ƛǎ ǘƘŜ άǎǇǊŜŀŘ-ƻǳǘ ŦŀŎǘƻǊέ ŦƻǊ ŎƻǳƴǘǊȅ i.  

                                                           
6
 1950 was only used for the republics of the former USSR.  

7
 Since these values for 1913 only were based on regional averages, which in themselves were based on 

guesstimates, the growth rate implied from these values carries no real weight. 
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4.3 Specific constraints ŦƻǊ ǘƘŜ άǎǇǊŜŀŘ-ƻǳǘ ŦŀŎǘƻǊέ 

Maddison provide growth for South Africa back to 1820.8 The unadjusted figures for 1820 by 

Maddison put South Africa on approximately the same level as his estimate for the African average 

for that year. If we turn to 2005, we find that the ICP data for 2005 gives South Africa a higher 

relative position than in Maddison.  

Since we link the growth rate of Maddison to the ICP data in 2005, it means that our South African 

figure for 1820 is much higher than the African average for 1820 of Maddison. If we assume that 

South Africa was at the wealthy end of Sub-Saharan distribution, we must assign spread-out factors 

ǘƘŀǘ Ǉǳǘ ǘƘŜ άǊƛŎƘŜǎǘέ {ǳō-Saharan countries at the approximate level of South-Africa.  

An alternative to this approach is to assign our own values to South-Africa, ǎƛƴŎŜ aŀŘŘƛǎƻƴΩǎ ŦƛƎǳǊŜ 

for 1820 for South Africa is also just a guesstimate. However, we stick to the growth rates of 

Maddison. 

1950 is the first available year in Maddison for many countries. Several Sub-Saharan countries display 

figures for 1950 that are close to, or even slightly below, our assumed threshold level of $275.  

In particular, the poorest country in 1950, Guinea Bissau, had a GDP per capita of only $269 

according to our adjusted data. 9 The unadjusted data of Maddison also display a very low level. We 

link his data to the ICP figures of 2005, which puts Guinea Bissau at an even lower level than 

Maddison for this year. Hence, our figure for 1950 is even lower than the one Maddison provides.  

The low level of Guinea Bissau (and other similarly poor countries) implies a lower range when we 

assign our figures for 1800. Since we do not want to assume any systematic decline in incomes 

during 1800-1950, we would in principle have to assign values of maximum $269 in 1800 to the 

poorest countries. That would set the lower bound of our range of possible values in 1800, at least 

for Sub-Saharan Africa.  

However, that level would imply that at least Guinea Bissau had an income below $275 for over a 

century, which we also believe is unreasonable. Hence, we compromise a bit with the assumption for 

long term growth, and allow the growth rate to be somewhat negative in a few cases.   

 

5. Adjustments made to some national growth series 

The combination of the growth rates of Maddison and the levels of ICP sometimes puts countries 

way off the reasonable range in 1800, even in relation to our extremely weak assumptions for this 

period. Furthermore, in the specific case of China we do indeed make some quite specific 

assumptions. 

At the same time, just changing the figures for 1800 and 1820 might create uƴǊŜŀǎƻƴŀōƭŜ άƧǳƳǇǎέ ƛn 

the time series of the individual countries. One quick and extremely rough way of handling this is to 

                                                           
8
 He also provides growth data from 1820 for Ghana. However, we choose not to use them because his data for 

the early 1800s seems to be guesstimates and the relative position would, in any case, be different since we are 
using the ICP figures for 2005.   
9
 The only other country to ever get so low is the unadjusted figures for Congo, Dem. Rep, around 2001.  
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still use the implied growth rates of Maddison, but adjust it proportionally so that if we extrapolate 

backwards from 2005 we end up in the value we have assumed for 1820. This could be thought of as 

if we pivot the whole time series by moving 1820 upwards or downwards, while fixing the series in 

2005. Lƴ ŀǘ ƭŜŀǎǘ ƻƴŜ ŎŀǎŜ ǿŜ ƻƴƭȅ άǇƛǾƻǘέ ǘƘŜ ǘƛƳŜ ǎŜǊƛŜǎ ŦǊƻƳ мфрл ŀƴŘ ƻƴǿŀǊŘǎΦ Lƴ ǘƘŜǎŜ ŎŀǎŜǎ ǘƘŜ 

time series for earlier years were linked to the values of 1950. 

What we do, to be more precise, is the following: ὢὸ,Ὥ is the original value for year t for country i 

and ὣὸ,Ὥ is the new value for year t , for country i, that we want to calculate. First we decide on what 

we want the new value for 1820 to be (i.e. the value for  ὣ1820,Ὥ). Then we calculate an adjustment 

factor: ὑὭ=
ὣ1820 ,Ὥ

ὢ1820 ,Ὥ
. We then use this adjustment factor to calculate the new values for all subsequent 

years: 

ὣὸ,Ὥ= ὢὸ,Ὥz ὑὭz
1

ὑὭ

ὸ  1820
2005 1820

 

This mean that ὣ2005,Ὥ= ὢ2005,Ὥ , as we wanted. When we pivoted the series from 1950 and onwards 

we just replaced 1820 with 1950 in the formula above. άtƛǾƻǘŜŘέ Řŀǘŀ ŀre noted in the sources in the 

Excel ŦƛƭŜ ŀǎ άbŀǘƛƻƴŀƭ ŘŀǘŀΣ ŀŘƧǳǎǘŜŘέΦ 

The observation for 1800 was normally interpolated or extrapolated in a separate step, but any 

methodological problem related to that adjustment is certainly smaller than the overall uncertainty 

range for these observations, which are bound to be enormous. 

Note that the adjustment of the growth is not based on any assessment of the growth rate itself, but 

only comes from the need to adjust the levels in the 19th century. Given the graphical format of 

Gapminder we judged it to be more important to assess the relative positions of countries at a given 

ǘƛƳŜΣ ŀǎ ǿŜƭƭ ŀǎ ŀǾƻƛŘƛƴƎ ǘƻƻ ƛƴŎƻƴǎƛǎǘŜƴǘ άƧǳƳǇǎέ ŦǊƻƳ ƻƴŜ ȅŜŀǊ ǘƻ ŀƴƻǘƘŜǊΣ ǊŀǘƘŜǊ ǘƘŀƴ to preserve 

the precise level of average growth, which is hard to see in the graph.  

In future updates we hope to find a more reasonable way of doing these adjustments, without doing 

unfounded changes to the growth rates. 

We do these changes for a small number of countries. Which these are, what the adjustment factor K 

has been, and the principle behind the individual adjustments can be found in the Excel file (in the 

ŎƻƭǳƳƴ άмунл ŀŘ-ƘƻŎ ŀŘƧǳǎǘƳŜƴǘǎέ). However, two countries, Myanmar and China, call for some 

additional comments. 

5.1 Myanmar 

The new PPP data for Myanmar pose especially large problems. The new ICP GDP per capita for 

Myanmar is only about a third of what it was in Maddison.  If we combine that with the growth rates 

of Maddison we get extremely low figures for earlier years, below what we consider the subsistence 

level. The levels get especially low around 1950, when the country makes a sharp dip. However, the 

GDP per capita is also very low at other points in time, including all observations in the 19th century.  
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LŦ ǿŜ άǇƛǾƻǘέ ŀƭƭ ǘƘŜ Řŀǘŀ ŦƻǊ мунл ŀƴŘ onwards we would have obtained unrealistically high values 

for 1931 and earlier, since the income levels drop sharply between 1931 and 1950. Hence, we adjust 

the 1950 ŦƛƎǳǊŜ ǳǇǿŀǊŘǎΣ ŀƴŘ άǘƛƭǘέ ǘƘŜ subsequent time series. The unadjusted growth rates for the 

period before 1950 were linked to the adjusted value of 1950.  

 

5.2 China in the 19th century 

The relative position of China and Western Europe on the eve of the Industrial Revolution has been a 

hotly debated issue. A traditional assumption has been that the living standards in Europe were 

higher than in China long before Europe became industrialised. The assumptions of Maddison have 

been in this tradition, i.e. he assumes the following (Zanden, 2005): 

¶ In the year 1000 China had a higher GDP per capita than Europe. Even though there are 

obviously no direct data for GDP per capita, the general idea that China was more advanced 

in the year 1000 is widely accepted.  

¶ In the early 19th century the Chinese GDP per capita was about 1/3 of the UK level. 

¶ The Chinese incomes did not display any significant decline in 1000-1800, so that could not 

explain the reversal of positions. 

¶ Rather, the reversal is explained by a non-negligible positive growth in Western Europe from 

1000-1800. This assumption seems mainly to be based on the previous assumptions, i.e. the 

growth rate is assumed to be what it has to be to explain the reversal of positions. 

However, criticism has been raised against the traditional assumption of a much lower income in 

China in 1800, as compared to Western Europe. Zanden (2005) has estimated the growth in Western 

Europe from 1000-1800 based on models using wage data and the share of the labour force in 

agriculture. According to the estimates, the growth rates in Western Europe were much smaller than 

what Maddison assumes: positive in dynamic regions such as England and the Netherlands, although 

slower than what Maddison assumes, while stagnant or even negative in more peripheral countries 

such as Sweden.  

Furthermore, Maddison seems to base his 1820 figure for China on the growth rates 1820-1990 and 

the PPP comparisons of 1990. However, the Chinese growth rates before 1949 are not so reliable 

(Zanden). Hence, the basis for the relative poverty of China in 1800, in term of hard figures, is not 

that strong, according to this line of argument. 

Zanden has also made a direct comparison between the Netherlands and Java (which could be a 

reasonable proxy for Indonesia) during the early 19th century. The result is quite in line with the 

results of Maddison. Furthermore, Maddison assumes that China had lower incomes than Indonesia 

at this time. However, Zanden believes, for a number of reasons, that China was more developed 

than Indonesia at this time. Hence, it would be reasonable to assume a higher income level in China 

for this period. 

In addition, Zanden used a model based on wage data and the share of labour force in agriculture to 

estimate the incomes in China relative to the UK in 1800. According to the estimate, the Chinese GDP 

per capita in 1750-1800 was about 53% of the UK level, i.e. quite a bit higher than the 1/3 assumed 

by Maddison.  
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Alllen, Bengtsson & Dribe (2005) also refer to similar conclusions. Using data on prices and wages 

they argue that the living standards in China and Western Europe were relatively similar in the 18th 

century (while there were significant differences within Europe and within China). They also suggest 

that there could have been a deterioration in living standards in China from the 19th century until the 

beginning of the 20th century. 

If we were to use the Chinese growth rates of Maddison, and combine them with the 2005 level of 

China of ICP, then we would get an even lower relative position of China in 1800 than what Maddison 

assumes. This is an outcome of the fact that the ICP display a lower level for China in 2005 than what 

Maddison implies. 

To compensate for that, we adjust China in 1820 upward so that it gets the same level as the lower 

half of the European countries in the same year. This means that we assume that the Chinese GDP 

per capita was about 43% of the UK level in 1820. This is lower than the 53% of the Zanden estimate 

for 1750-1800, but it is higher than the assumption of Maddison, and even higher than what we had 

gotten if we would have used the growth rates of Maddison unadjusted. 

!ǎ ŀ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ ƻǳǊ άǘƛƭǘƛƴƎέ ƻŦ ǘƘŜ ǎŜǊƛŜǎ όƛΦŜΦ ŘƻǿƴǿŀǊŘ ŀŘƧǳǎǘƳŜnt of the growth rate) we get 

a negative growth for the period 1820-1929. However, this is in line with the pattern suggested by 

Alllen, Bengtsson & Dribe. 

 

5.3 Some further notes on Chinese GDP per capita 

Also the modern growth and income levels of China have also been debated. Maddison assumes, for 

a number of reasons, a slower growth rate for the post-war period than the World Bank does.10 

Furthermore, the ICP data implies a much lower relative position of China in 2005, than in previous 

data sets, including the data of Maddison. However, it is likely that the PPP rate of China is based on 

a sample that under-represents rural China, as argued by Chen & Ravallion (2008). This implies that 

the relative income level of China is underestimated in the ICP data, although it would still be lower 

than implied by the older data sets.  

Maddison (2008 II) has also argued, for a number of reasons, that the ICP figure for China is too low. 

One argument is simply that we would get an unreasonable low figure for China in 1950 if we 

combine the ICP figure for 2005 with the growth rate for 1950 to 2005. Table 5 below charts the 

implied GDP per capita in 1950 if we were to combine the income levels for 2005 and growth rates 

for 1950-2005 from the different sources. 

 

 

 

 

                                                           
10

 The Penn World Table 6.2 display a growth rate that is somewhere between Maddison and the World Bank. 
(Deaton & Heston, 2008) 
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 Growth 
1950-2005 in 

Maddison  
(12.5 fold): 

Growth 1950-
2005 in WB: 

 
(21.0 fold): 

Growth 1950-
2005 in 

Gapminder 
(9.8 fold): 

Value in 2005 in Maddison (I$ 5578): 446 266 570 

Value in 2005 in WB & Gapminder (I$ 4091): 327 195 418 

 

Table 5: Implied values for GDP per capita, by PPP, in China in 1950, under various combinations of 

assumptions. 

 

Combining the 2005 level from ICP, with the growth rate of the World Bank, we get a GDP per capita 

for 1950 of only 195, which is below our lower bound level, and much below the lower bound level 

suggested by Pritchett. If we combine the ICP data for 2005 with the lower growth rate of Maddison 

we get a somewhat higher figure, but still a very low one, which still is highly debatable. If we would 

accept the lower growth rate of Maddison and inflate the 2005 figure from ICP upward a bit, to 

adjust for the suggested underestimation for 2005, then we would get a number somewhere 

between 327 and 446. 

We choose to use the ICP figure for 2005 unadjusted and combine that with the growth rates of 

Maddison, which we adjusted downward a bit further. Our post-war growth rate hence becomes 

lower than the growth rates of all other sources. The reason for the downward adjustment of the 

growth rate was based on our assumption of a higher level in 1800 (compared to Maddison), not on 

any assessment of the growth rate itself. Given the graphical format of Gapminder we judged it to be 

more important to assess the relative position of countries at a given time, as well as avoiding 

excessively ƛƴŎƻƴǎƛǎǘŜƴǘ άƧǳƳǇǎέ ŦǊƻƳ ƻƴŜ ȅŜŀǊ ǘƻ ŀƴƻǘƘŜǊΣ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ǇǊŜŎƛǎŜ ƭŜǾŜƭ ƻŦ ŀǾŜǊŀƎŜ 

growth, which is hard to see in the graph. 

 

5.4 Congo, Dem. Rep. 

It is believed that the ICP figure for Congo, Dem. Rep., for 2005 is underestimated.11 The level of 264 

international dollars (PPP) is below the level we assumed was the lowest possible (i.e. 275$, which is 

below the 1$ per day level). Furthermore, the official growth rates during the 1990s imply that the 

country had incomes below this very low level during the seven years 2000-2006. In figure 6 below 

the GDP per capita of Congo, Dem. Rep. is displayed together with the second poorest country in the 

world, Liberia. The pink line is the assumed lowest level possible (275$).  

Such figures seem quite implausible, since that implies that even if the incomes were distributed 

perfectly equal within the country, everyone in the country were subject to famine conditions for a 

decade. The conditions in the country are without doubts horrendous, but incomes on that level 

would, in principle, starve the entire population. That has not been observed. 

 

                                                           
11

 Jerven (in press).  
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Figure 6. GDP per capita for Congo, Dem. Rep., and Liberia (the second poorest country) 

 

In addition, a recent paper (Henderson et al, 2009) calls for a reinterpretation of the growth rates of 

Cong DR in the 1990s. They estimate the growth rates in the 1990s from changes in night lights as 

measured from space. Their results, taken at face value, imply that the incomes were stagnant 1992-

2002, rather than the sharp fall implied by the official data. Since the growth rates we use are linked 

to the level of 2005, this would imply that the country were subject to catastrophic famine conditions 

for almost two decades. To illustrate this we added the GDP per capita for Congo in figure 6, as it 

would have been if the incomes were constant in the 1990s.  

The assessment in Henderson et al, though, is that the truth is somewhere between what the 

estimates based on night lights say and the official growth rates. That would mean that there was a 

fall in the 90s, but that this was less dramatic than implied by the official data. This drop in incomes is 

also plausible given the devastation from the war 1996-2003. 

Considering the problems with accepting the low levels and the evidence that the collapse in income 

might have been smaller, we decided to adjust the ICP figure for 2005 upwards with 25%. We also 

decided to adjust the growth rate from 1991 to 2007, rather than to adjust the whole series upwards 

with 25%. What we did was to keep the values until 1991 as they would have been with the 

unadjusted ICP figure for 2005 and the national growth rates. From 1991 to 2007 we used the same 

adjustment formula as described in the beginning of this section.  

  

Congo DR, unadjusted data Congo DR, assuming constant incomes in the 1990s.

Congo DR, with our adjustments Liberia

The assumed lowest level possible (275$)

1996-war starts

war ends - 2003

200

800

600

400

"Thelowest level possible": 275$
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The function used is:  

ὣὸ= ὢὸz 1,25ᶻ
1

1,25

ὸ  2005
1991 2005

 

 

ὢὸ is the original value for year t and ὣὸ is the new value for year t. The new adjusted data is also 

included in figure 6.  

After 2007 we used unadjusted growth rates. The choice of 2007 for the ending of the growth 

adjustments was an arbitrary choice. However, it has little effect on the relative position of the 

country. 

 

6. Adjustments of oil rich economies 

There are a few high income economies that are largely based on their oil incomes. Hence, their 

growth pattern is highly linked to this one income source. It is accordingly reasonable to assume that 

the income level before their oil discovery was significantly lower.  

However, in many instances our data does not go back to the year of the oil discovery. If we use the 

adjusted regional average for 1820 and 1913 (as we do for several other countries), then the graph 

software would automatically interpolate linearly between 1913 and the first year with data. The 

graph would then display a very sharp surge in growth after 1913, which is very unrealistic. 

To avoid this we add an observation, based on the regional average, for the year of the first oil 

exploitation. Since Maddison does not provide regional averages for these years we use the adjusted 

regional average for 1913, extrapolated with the regional growth rate from 1820 to 1913. With 

άadjusted ǊŜƎƛƻƴŀƭ ŀǾŜǊŀƎŜέ ǿŜ mean, as before, the regional average adjusted with Gapminder 

ƳƻŘŜƭ нΣ ƳǳƭǘƛǇƭƛŜŘ ǿƛǘƘ ǘƘŜ άspread out ŦŀŎǘƻǊέ ŦƻǊ ǘƘŜ ŎƻǳƴǘǊȅΦ  

¢ƘŜ άȅŜŀǊ ƻŦ ƻƛƭ ŘƛǎŎƻǾŜǊȅέ ǿŀǎ based on a quick reading of on-line country guides e.g. the Country 

Guides of the Library of Congress (2008). A more careful reading of the history of these countries will 

probably lead to adjustments in future updates of this dataset. 

There is also a general problem with oil rich countries. The different sources are often very 

inconsistent with each other for these countries. It is easy to see a number for reasons for this. Oil-

incomes could be accounted for in very different ways. Furthermore, most of these countries have a 

very large foreign work force. This foreign work force might, or might not, be included in the total 

population that is used to calculate the per capita production. All this taken together means that oil-

rich countries should be treated with particular care.  

 

7. Data for 1800 

Maddison only provided data for 1820 and occasionally for years before 1800. For completeness we 

wanted some rough estimates for 1800. We interpolated, with constant growth, between 1820 and 
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earlier years, for countries or regions where Maddison provided data for years before 1800. When 

we interpolated for a whole region we used the same spread-out factor as for 1820 to get the 

country figure. Note that we do not normally include the data for the years before 1800, even though 

there are figures in Maddison. Hence 1800 might be interpolated even though it is the first year in 

our dataset. 

For some countries 1820 is the first available year in Maddison. In these cases we simply extrapolate 

from 1820 by using the same values, i.e. we assume zero growth from 1800-1820. 

 

8. Data quality ς possible maximum quality 

Our long term ambition is to assign a quality rating to each observation. These can be displayed in 

the graph with colours. As for other indicators compiled by Gapminder, we consider 5 quality grades: 

Very Good, Good, Fair, Poor and Very Poor. 

However, we have not yet been able to compile the necessary meta-data for the actual GDP figures, 

only for other aspects of the data, such as the PPP rate. Even if the PPP rate is of good quality, and 

there are no other observed problems, we cannot exclude that the underlying GDP data is of poor 

quality, something that implies a low overall quality.  

The meta-data we do have is as follows: 

a) Information on the price comparisons (the PPP rates) for 2005 (the benchmark year) 

 

b) Whether we have done any rough extrapolations or other adjustments ourselves, something 

that would decrease the quality. 

 

c) Additional problems can be noted in some cases (e.g. large inconsistencies between sources) 

 

d) We can also assume that the quality deteriorates the farther away we get from the 

benchmark year. 

The problems above, taken together, imply ŀ ά±ŜǊȅ tƻƻǊέ Řŀǘŀ ǉǳŀƭƛǘȅ Ŧor many observations. For the 

other observations we do not know the data quality. We accordingly calculate a maximum possible 

quality grade, rather than an actual quality grade. Iƴ ǘƘŜ ƎǊŀǇƘ ǿŜ ŘƛǎǇƭŀȅ ƻƴƭȅ ǘǿƻ ǾŀƭǳŜǎΥ ά±ŜǊȅ 

tƻƻǊέ όƎƛǾŜƴ ǘƘŜ ǾŀƭǳŜ р ƛƴ ǘƘŜ ƎǊŀǇƘύ ŀƴŘ άŘŀǘŀ ǉǳŀƭƛǘȅ ƴƻǘ ƪƴƻǿƴ ȅŜǘέ όƎƛǾŜƴ ǘƘŜ ǾŀƭǳŜ л ƛƴ ǘƘŜ 

graph).  

²Ŝ ŀǎǎƛƎƴ ǘƘŜ άƳŀȄƛƳǳƳ ǉǳŀƭƛǘȅ ƎǊŀŘŜǎέ in the following way. First, we start with the data quality 

implied by the PPP rate, as outlined earlier: 

¶ Good: Official ICP data, as long as there are no footnotes that indicate extraordinarily bad (or 

good) data quality.  

¶ Fair: Official ICP data, with caveats about the data quality  

¶ Fair: Official ICP estimates (ICP model 6 and 7) 
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¶ Very Poor: Gapminder estimates based on the World Bank assessment of what income group 

the country belongs to 

¶ Poor: All other Gapminder estimates 

Second, for observations other than for 2005, we decrease the grading of the country according to 

the following: 

¶ Observations before 1975: we decrease the grading one step. 

¶ Observations before 1950: we decrease the grading two steps (i.e. one additional step from 

1975). 

¶ Observations before 1900: we decrease the grading three steps (i.e. one additional step from 

1950) 

¶ If we use the regional growth rate or the growth rate of a neighbouring country: we decrease 

the grading one step 

¶ If there are some other problems, e.g. inconsistencies between sources, or the country is 

dependent on oil incomes: we decrease the quality grading one step or more. 

Finally, if we used the adjusted regional average, arbitrary guesses or something similar, the quality 

grading is always Very Poor.  

However, we should keep in mind that it is not reasonable to simply count the number of quality 

problems. Several small sources of errors, that are uncorrelated with each other, are not the same as 

one big source of error. Accordingly, the rules above should only be considered as a rough set of 

rules of thumb, not a formula that could be applied mechanically. We hope to refine our approach in 

future updates of the dataset. 

The ƎǊŀŘŜ ά±ŜǊȅ tƻƻǊέ ƛǎΣ ƛƴ ŀ ǿŀȅΣ ƴƻǘ ǘƘŜ ƭƻǿŜǎǘ ǇƻǎǎƛōƭŜ ǉǳŀƭƛǘȅ ƎǊŀŘƛƴƎΦ ¢ƘŜǊŜ ŀǊŜ ŀŦǘŜǊ ŀƭƭ 

observations that we have not included at all. The information for these observations could 

accordingly be considered even pooreǊ ǘƘŀƴ ŦƻǊ ǘƘŜ ƻƴŜǎ ƎǊŀŘŜŘ ŀǎ ά±ŜǊȅ tƻƻǊέΦ IŜƴce, the 

observations graded as Very Poor could still be considered to contain some kind of information. One 

way of regarding the message of such an observation is that we have at least some reason to assign 

the country to one of the three income groups: low, middle or high income countries. 

Our present quality gradings can be viewed in the Gapminder World. The data quality indicators can 

be found in the ƳŜƴǳ ǳƴŘŜǊ άŦƻǊ ŀŘǾŀƴŎŜŘ ǳǎŜǊǎέ -Ҕ άŘŀǘŀ ǉǳŀƭƛǘȅέΦ ¢ƘŜ ōŜǎǘ ǿŀȅ ǘƻ ǾƛŜǿ ƛǘ ƛǎ ǘƻ 

select the data quality for the colours of the bubbles. An example can be viewed at: 

http://tinyurl.com/dxzfmq  

In the graph in the link above the red bubbles aǊŜ ōŀǎŜŘ ƻƴ ƻōǎŜǊǾŀǘƛƻƴǎ ǿƛǘƘ ά±ŜǊȅ tƻƻǊέ Řŀǘŀ 

quality for GDP per capita, while blue bubbles have an unknown data quality. 

 

  

http://tinyurl.com/dxzfmq



