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Maddison project

• Maddison dataset: most ‘authorative’ dataset covering the 
evolution of population, GDP and in particular GDP per capita in 
the world 1 AD – present (Maddison 2001, 2003)

• Based on integration of work of many economic historians and 
economists

• To continue this work, in 2010 the Maddison project was set up, 
by close colleagues (and approved by Maddison himself)

• First update: Bolt and Van Zanden 2014, in particular focused on 
integrating new (historical) work on measuring GDP per capita 
and extended the dataset until 2010
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Search for a new update: 2 ‘extreme’ approaches

• 1: Economists: apply a theoretically grounded methodology

in a systematic way (PWT method): Feenstra, Timmer and

Inklaar (2015). Maddison project working paper and new dataset 
using this method
• Advantages:

• Transparant

• Theoretically correct, consistent

• Disadvantage: 

• Problems with ‘historical reality’: results might be implausable. 
Countries might seem too rich or too poor using this method.
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Search for a new update: 2 ‘extreme’ approaches

• 2: Economic historians: combine most recent/best/most 
plausible estimates into a consistent dataset
• Advantages:
• ‘bottom up’; respect for ‘historical reality’

• Disadvantage:
• Ad hoc choices are necessary

• Important: who knows best about ‘historical reality’, who are 
the relevant experts?

The Maddison approach

• Somewhere in between the two extremes:

1. One methodology: 1990 benchmark combined with real 
GDP series from recent and historical national accounts

2. Yet, to some extent selective in accepting ‘best estimates’ 
in order to have a consistent dataset



!"#!#!$

%

!"#"$%&'()*%"&+*)),-.$ (/.0"#%

• 1.2%3&4'%%*3&!.5"/%&6$72**/3&8"/9*$&)"&4.$:&*$)&4*$&;',%"$
<*$&=*$)"$ >?@ABC3&D!"5*-,$:&E+*)),-.$FG&$"H&,$#.9"&
#.9(*/,-.$-&*$)&%I"&-I*("&.J&2.$:K/'$&"#.$.9,#&
)"<"2.(9"$%L3+*)),-.$&M/.0"#%&N./7,$:&(*("/&A@
• + *,$ *,9G&,$%":/*%"&?@AA&6OM&MMM-&*$)&$"H&>I,-%./,#*2C&PQM&

"-%,9*%"-
• + "%I.) G&*((2,#*%,.$&.J&%I"&MNR&*((/.*#I

Recent update Maddison project (2)
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https://www.rug.nl/ggdc/historicaldevelopment/maddison/research
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Recent update Maddison project (2)

! Bolt, Jutta, Robert Inklaar, Herman de Jong and Jan Luiten
van Zanden (2018), “Rebasing ‘Maddison’: new income 
comparisons and the shape of long-run economic 
development”, Maddison Project Working paper 10

! Main aim: integrate 2011 ICP PPPs and new (historical) GDP 
estimates

! Method: application of the PWT approach
! Perhaps too far into direction of the ‘economists’ ?

Related issue

• Two sources of information for estimating relative/absolute 
levels of GDP in the past:
• Time series of real/nominal GDP (per capita)
• Benchmarks of relative levels of GDP (per capita)

• The Maddison approach: one benchmark (1990) in 
combination with time series: time series rule!
• The PWT approach: all benchmarks are integrated, and time 

series are adjusted to fit benchmarks; benchmarks rule!  



10/1/18

7

Recent update Maddison project (3)

• Criticism: using the PWT methodology leads to issues with
‘historical reality’ 
•Many countries have below-subsistence GDP levels (in 

particular in Latin America)
• Some countries have unrealistic high levels of GDP per capita 

(Iraq richest country in the world in 1910)
• General rule? Countries with declining terms of trade

become too poor (going back in time), oil producing
countries become too rich (going back in time)
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How to discriminate between various

approaches to ‘predict’ the past?

• Approaches:

• 1990 plus time series

• 2011 plus time series

• PWT (MBM) for 1950-2011 plus time series

•Which approach leads to ‘best’ results for historical, pre 

1950 period?

How to discriminate between various
approaches to ‘predict’ the past? (2)
• Comparison 3 different approaches based on 2 criteria

1. Share of highly unplausible results (below subsistence)

2. Predicting
1. independent benchmarks (2a)
2. indirect benchmarks (2b)
3. alternative measures of relative income (2c)
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Criteria 1: below subsistence GDP

•Maddison 1990: 130 observations below 400 dollars (on a 
total of 15372 that is 0,8%) – usual suspects: Congo, Afghanistan, 
Somalia, Liberia, especially during periods of (civil) war.

• 2011 PPPs: poverty line is 694 dollar, 322 (2,1%) observations 
below subsistence.
•MBM: 414 (2,7%) observations below subsistence – some 

surprises: Peru first half of 19th century, Venezuela in 1800, Ireland 
and Egypt in 1820 – some of them unlikely candidates, there are 
concerns about their earlier benchmarks

Conclusion criteria 1

• The 1990 benchmark series clearly produce less below 
subsistence results.

• The MBM series produce unlikely results for various 
countries in terms of below subsistence incomes: Peru, 
Venezuela, Ireland, Egypt, Japan. 
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Criteria 2a: ‘predicting’ independent 

benchmarks 

• Comparison ratio of GDP pc of pair(s) of countries using 

backward projection versus independent benchmarks

• Large literature independent estimates of ratio GDP country 

A/country B: Rostas, Broadberry, Maddison-group Groningen (De 

Jong, Veenstra, Woltjer); Ward & Devereux

• Sometimes conflicting outcomes (Broadberry vs Ward/Devereux) 

•We have selected all available benchmark estimates, 

irrespective of their quality (not included: extra- and 

intrapolations based on time series)

Benchmarks (horizontal) and 1990 PPPs (vertical)
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Benchmarks (horizontal) and 2011 PPPs (vertical)
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Benchmarks (horizontal) and multiple 
benchmarks (vertical)
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Conclusion criteria 2a

• Fit between independent historical benchmarks and various 
post-WW2 alternatives: 

• Slope of line differs somewhat

• Correlation coefficient is highest for ‘multiple’ benchmarks, and 
lowest for 2011

• Which suggests that selecting a more recent benchmark may 
distort historical (pre 1914) relative levels
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Indirect benchmark (horizontal) versus 2011 
PPPs (vertical)
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Conclusion criteria 2b

• The fit for the 1990 and ‘multiple benchmark’ series are 
comparable

•Move to 2011 PPPs does not improve the ‘fit’ of backward 
projection
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Criteria 2c: Comparison with alternative 
measures

• Comparison between ‘predicted’ ratio between gdp pc of 
pair(s) of countries and alternative measures, such as real 
wages of unskilled labourers (based on Allen method)

Real wage benchmark (horizontal) versus 
1990 PPPs (vertical)
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Real wage benchmark (horizontal) versus 
2011 PPPs (vertical)

y = 0,8115x + 0,2007
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Real wage benchmark (horizontal) versus first 
available benchmark(vertical)

y = 0,7672x + 0,1529
R² = 0,4234

0

0,5

1

1,5

2

2,5

0 0,5 1 1,5 2



10/1/18

17

Conclusion criteria 2c

• Also here systematic differences between real wages on the 
one hand and 2011/1990/MBM on the other hand. 

• 1990, 2011 and ‘multiple benchmark’ are comparable

•Move to 2011 PPPs does not improve the ‘fit’ of backward 
projection

How to assess the various approaches?

• All approaches have their biases: 
• Probably more recent PPPs are better than earlier PPPs

(2011 is superior to ‘1990’, and probably better than 1970)
• But biases due to changes in relative prices accumulate with

time: the more recent the benchmark is, the larger biases
are for ‘historical’ periods (before 1950, 1914)
• Trade off between quality of PPPs and distance to historical

period



10/1/18

18

At this point

•We can either turn to the full application of the PWT 
method, as we did in the Bolt et al. 2018 paper (benchmarks 
rule!)
• Or we can try to keep the Maddison architecture intact and

only make minor modifications
• Since the Maddison 1990 framework does not perform

worse than the PWT/MBM

Search for alternative (or back to orthodoxy)

• Leave Maddison’s framework intact (to build on his work is the
purpose of the Maddison project): starting point remains his 
1990 benchmark

• Integrate 2011 for recent period, by adapting growth rates to fit 
the two benchmarks  (but without terms of trade and oil biases)

• Make balanced use of information contained in time series and in 
benchmarks
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New/old approach

• Starting point remains Maddisonian: 1990 benchmark, time series 
used to project back in time
• For 1990-2017 period we link to the 2011 benchmark, by correcting 

growth rates of GDP per capita  (not the PWT deflation method)
• For 1940-1990 we keep the Maddison estimates intact (except for 

revisions of individual series)
• For period before 1940 we incorporate benchmark estimates by 

correcting for level of GDP per capita (US as standard)

How to incorporate historical benchmarks?

• If the difference between back-projected estimate of GDP per 
capita and benchmark estimate (via US) is small (< 10%) we do 
not make a correction
• If the difference is larger than 10%, we assess the quality of the

benchmark (and the quality of the time series)
• High quality benchmark leads to relatively large correction of 

time series 
• Indirect, low quality benchmark, may lead to no correction
• How to assess the quality of benchmarks? And the quality of 

time series?
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Thank you!

Questions: j.bolt@rug.nl

mailto:j.bolt@rug.nl
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Changes compared with previous (2014) 
update
• New benchmarks (Lindert/Williamson, Ward Devereux) 

probably lead to different trajectory of Comparison US/UK
• Changes relative position Switzerland, Netherlands, perhaps

Germany, Italy
• Great Divergence story remains the same

Alternative PPP’s versus historical benchmarks


