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Abstract 

We highlight and extend findings of the recent International Comparison Program (ICP) for 

the years 2011 and 2017 that provides PPP based national accounts for 173 countries.  The 

growth and distribution of world GDP are examined and some convergence is found. The ICP 

price level story is consistent with that of previous ICP rounds of the 1970s. Using new 

methods, international prices were compared between the 1975 ICP and 2017. Updating the 

results to 2019, it is clear China is number one and that gains of the lower income countries are 

another casualty of covid-19. 
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Section 1. Introduction 

Our research is largely motivated and driven by the release of the results from the 2017 
International Comparison Program (ICP), Purchasing Power Parities and the Size of the World 
Economies by the World Bank (2020) in May last year.  The World Bank report presents 
snapshots of the world economy taken in 2011 and 2017 that are rich in detail of the real size, 
structure and distribution of real gross domestic product of 176 economies from all regions of 
the world.   

One reason the 2017 ICP report is particularly noteworthy is that in combination with 
the 2011 comparison, it is the first time in its 50 years’ existence1 that successive rounds have 
used almost identical survey frameworks and methodologies, a feature that is exploited in this 
paper.  Remarking on this point Deaton and Schreyer (2020a) say, "Good news first. The 2017 
results are a recognizable update of the 2011 update, and not a radical remapping of the world’s 
economic geography. This is important because previous updates sometimes changed the 
relative size of countries and continents. The 2005 estimates, for example, made the world look 
much more unequal than previously believed; they also sharply increased some measures of 
poverty." In a longer piece Deaton and Schreyer (2020b) point out how with respect to health 
outcomes and distribution, there are limitations on what the ICP can tell us about well-being, 
an important caveat that applies to this paper as well.  

Another reason is that Covid-19 has forced a change in the schedule of future ICP 
rounds and has made the current report more significant. The plan had been approved in 2017 
within the ICP governance framework that the ICP should move to a series of 3 year rolling 
benchmark comparisons, with 2020 being the first round to be carried out under that plan.   
However, it became clear by the middle of last year that many national statistical offices were 
already overwhelmed by their routine field responsibilities and the additional data collection 
and processing would be beyond their capacity. The implication is that 2017 will be the last 
ICP round of the pre-Covid global economy and the last benchmark before 2021 or 2022.   

Past releases of macroeconomic data from various phases of the ICP have attracted the 
attention of researchers, journalists and international organizations. Major news outlets as well 
as magazines like the Economist provide commentaries and publish lead articles highlighting 
the findings. Blogs and serious research papers analyze the ICP results focusing on, but not 
limited to: relative levels of per capita income, relative price levels; country and regional shares 
in the world economy; regional and global inequality; and global poverty (see Deaton and 
Heston, 2010; Deaton, 2010; Chen and Ravallion, 2010; Deaton and Dupriez, 2011; Feenstra 
et al., 2017). A few studies discuss and comment on the consistency of international price and 
real income countries over time (Feenstra et al., 2013; Deaton and Aten, 2017; Inklaar and Rao, 
2017; Inklaar et al., 2021). Release of the 2017 ICP (World Bank, 2020) has generated similar 
level of interest and comment (Deaton and Schreyer, 2020a; Deaton and Schreyer, 2020b; 
Atamanov et al., 2020). Evident from these limited studies, though ICP produces a wealth of 

 
1 See World Bank (2020) and Asian Development Bank (2020) for a brief history and evolution of ICP which 
started in 1968 as a small research project at the University of Pennsylvania. 
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information, the focus in the past has mainly been on levels and disparities in per capita real 
expenditures and on the explanation of price level differences at the GDP level. In this paper 
we break away from these past trends and delve deeper into ICP data to elicit patterns of growth 
and inflation in different regions of the world and examine shifts in national and international 
relative price structures. Our objective here is to develop analytical tools and implement them 
to provide new insights into the size, growth and distribution of the world economy. The paper 
analyses the drivers of differences in price levels across countries as well as shifts in relative 
price structures and places these findings in the perspective of the half century of the project. 

Section 2 is devoted to a description and analysis of the snapshots of the world economy 
for the years 2011 and 2017. The main focus of the section is on decomposing changes in real 
GDP and identifying the growth and inflation components. The analytical approach used here 
is applied for analysis at the country, regional and global level. The level of per capita real 
income and distributional components of economic welfare are presented, with the analysis 
extended to components of GDP including individual consumption by households, government 
expenditure and gross fixed capital formation. In section 3 we conduct in-depth analysis of the 
price levels and their determinants with particular focus on price levels for tradables and non-
tradables. In section 4 we develop a framework to study relative price structures at the national 
and global level. The notion of international average prices is developed and implemented to 
study relative price structure at the global level. The results reported here show an impressive 
degree of consistency between the 2011 and 2017 comparisons and are largely similar to those 
reported in 1975. Given the continuing debate regarding the size of the Chinese economy, we 
devote section 5 to recount the historical attempts at measuring real GDP of China and conclude 
that China is the largest economy in 2020. This section also provides extrapolations based on 
the recently released data from the Penn World Table and growth rates from IMF’s World 
Economic Outlook. The last section offers a summary highlighting the important contributions 
and findings from the paper. 

 

Section 2.  Size and Distribution of Global GDP - reaches $120 trillion in 2017 

The number of countries participating in the 2017 and the 2011 benchmarks were 176, 
including most major economies in the world, with only a few small economies absent, like 
Cuba, N. Korea, Syria, Venezuela and Yemen.  If the GDPs of these countries were included, 
the total world GDP in 2017 after converting each country’s GDP, in its own local currency 
unit, into US dollars using PPPs from 2017 ICP would reach the $120 trillion of the section 
heading.  It has been conventional for the ICP to use the US dollar as its reference currency, a 
practice that has no effect on the relative position of countries in the income chain.  If the rupee 
or euro were used as the reference currency the total global GDP in Table 1 would of course 
be different, but the relative sizes of Brazil and Germany, for example, would remain the same.  
We start our analysis with the 25 largest economies in the world from the ICP (World Bank, 
2020) according to the size of their real GDP in 2017, shown in Table 1.  

Table 1:  Total and per capita GDP for 25 largest Economies in 2017 

(Per capita and total figures in current US dollars) 
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 Source: World Bank (2020) and authors’ calculations 

The point to note in Table 1 is that in 2017 China has overtaken the United States, by a 
small margin, as the largest economy in the world followed by India, Japan and Germany. 
Among these countries, the United States is the richest with real per capita income $49,811, 
nearly five times that of China. Columns (2) and (3) show real GDP in 2011 expressed in 2011 
prices (PPPs) and in 2017 prices. Differences in these figures highlight the role of relative 
prices in the compilation of real GDP in 2011 and 2017. For purposes of making level and 
relative real GDP comparisons across countries in 2011 we suggest the use of column 2 as it 
gives a picture based on prices in 2011.  

2.1 PPP converted real GDP of a country over time – a decomposition 

Continuing on with Table 1, we observe real GDP of Germany, for example, in 2011 and 2017, 
to be 4.381 and 3.415 trillions of US dollars respectively indicating an increase of 28.31 
percent. This change is partly due to growth in the German economy, domestic inflation and 
also due to differences in PPPs used for conversion. Let us start with the real GDP measure, 
denoted by RGDP, of Germany in the two years given by:  

   (1) 

From Table 1, 

2017, 2011,
2017, 2011,

2017, 2011,

;
US US

Germany GermanyUS US
Germany GermanyUS US

Germany Germany

GDP GDP
RGDP and RGDP

PPP PPP
= =
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In general, for any country j, we derive the following decomposition of change in real GDP. 
Let  represent the domestic GDP deflator for year 2017 with 2011 as the base year 

– these deflators are available from national accounts; the term represent the GDP 

of country j in 2017 expressed in constant 2011 prices; and represent domestic 

growth rate of GDP for country j2. Then 

(2) 

This decomposition is shown for a few selected countries in Table 2 below. Gleaning 
from the table, factors behind the 28.3 percent change in real GDP from 2011 to 2017 in 
Germany are: 9.9 percent growth of GDP at constant prices (column 4); 9.6 percent domestic 
inflation (column 7); and the PPP change effect of 6.5 percent (column 6). For all the other 
countries in the table PPP exchange rate has downward push which means that PPPs for these 
countries in 2017 are greater than those in 2011. 

Table 2: Decomposition of change in real GDP for selected countries, 2011 and 2017 

  

 
Equation (2) has an interesting implication when PPPs in, say, 2017 are extrapolated from PPPs 
in 2011 using movements in relative deflators – a procedure used in the compilation of World 
Development Indicators. The extrapolation mechanism used is simply: 

   (3) 

 
2 Domestic growth rate is simply the ratio of GDP in 2017 and 2011 expressed in 2011 constant prices.  
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This is an intuitive approach which updates PPPs using price movements in the country relative 
to USA. Substituting (3) into equation (2) leads to the following simple and somewhat 
surprising formula: 

   (4) 

When PPPs are updated using relative inflation rates, the last term in equation (4) shows that 
real GDP of a country in 2017 can simply obtained by updating its 2011 real GDP with country 
specific growth rate and then applying inflation observed in the US.  

In between the ICP benchmark comparisons, it is a common practice among poverty 
economists at the World Bank and elsewhere to update the international poverty line expressed 
in US dollars, such as $1.90 in 2011, to 2015 using US inflation rate. This approach is indeed 
the right approach simply because there are no independent PPPs for 2015 other than those 
updated using the approach described in equation (4). 

 

2.2 Decomposition of changes in Real GDP of the world and different regions - measures of 
global and regional growth and inflation 

Having identified the components of change in real GDP of a country, we turn to the 
problem at the global and regional levels. A bit of background to the task on hand. The World 
Economic Outlook (WEO), a flagship publication of the IMF, presents estimates of global and 
regional growth in output and inflation and it often includes projections for the coming years.  
Up until 1992 the IMF weighted the national growth rate of each country by its GDP share in 
the world, converted at exchange rates (three-year average) to dollars.  This exchange rate 
based weighted average produced low rates for Asia, though the media, other observers and 
China experts all said the IMF was understating what was happening in East Asia’s economies.  
Further, observers in Europe thought the low growth in Europe at the time was receiving too 
much weight because of their overstated GDP when converted at exchange rates.  The IMF 
decided that it was time for a change in this approach and in 1993 began using PPP converted 
real GDP to weigh country growth rates. Other international organizations such as the United 
Nations and the World Bank regularly publish estimates of global growth and inflation using 
weights based on PPP converted GDPs of countries. 

To motivate the discussion and results presented here, it is instructive to ask and reflect 
on a few basic questions regarding global measures of growth and inflation. In the case of a 
single country, GDP or the size of the economy is the basis for measuring growth which we all 
know is measured by the growth of GDP at constant prices. Likewise, inflation is measured 
using the GDP deflator. The product of GDP growth and deflator must equal the observed 
change in GDP of the country in current prices. In the case of global growth, what is the 
measure of GDP for the world? If the global growth and inflation are measured as weighted 
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averages of country specific measures, would these measures be consistent with the observed 
change in world GDP irrespective of how it is measured? If global growth is computed as a 
weighted average of country specific growth rates – the current approach of the IMF – what 
type of average is appropriate? Should the base or current period weights be used? We found 
it difficult, if not impossible, to find answers to these questions from World Economic Outlook 
(WEO) (IMF, 2021) or the UN World Economic Situation and Prospects (UN, 2021) or from 
the Global Economic Prospects (World Bank, 2021) which are the most authoritative sources 
of global growth and inflation measures.  

In what follows, we describe a systematic approach to this measurement making use of 
some recent research of Balk, Rambaldi and Rao (2020), focusing on this measurement over 
the period from 2011 to 20173.  First, the world real GDP in year 2017 is the sum of real GDP, 
PPP converted GDP, over all the countries included, 176 in this case. 

																																				𝑅𝐺𝐷𝑃!"#$,& =		∑ '()!"#$,&
)))!"#$,&

'(
#$*
+,# 																																																																								(5)

     

Then change in the world real GDP over the period 2011 to 2017 is represented by the 
following ratio: 

     (6) 

The last row of Table 2 shows the world real GDP in years 2017 and 2011 to be, respectively, 
119.089 and 93.463 trillions of dollars implying an increase of 27.42 percent over the period. 

The second step is to decompose the change in world real GDP shown in equation (6) 
into meaningful components. Can we apply decomposition shown in equation (2) at the global 
level? Based on a clever application of the Sato – Vartia index (Sato, 1976; and Vartia, 1976) 
by BRR (2020), equation (6) can be equivalently expressed as: 

  (7) 

where the weights used are logarithmic averages4 of shares of each country in the world real 
GDP in years 2011 and 2017. 

 
3 This discussion applies to any selection of the years but we preferred to anchor this discussion on ICP results 
from 2011 and 2017. 
4 is the logarithmic average of numbers a and b given by: 
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Equation (7) provides guidance to IMF and other organizations involved in the 
compilation and dissemination of global growth and inflation data. First, the left-hand side of 
the equation suggests that the world real GDP is computed, after identifying all the countries 
that belong to the computation, is the sum of real GDP across all the countries. Second, the 
right side of the equation suggests that current practice, by international organizations, of using 
weighted average of growth rate is analytically sound only when: (i) geometric averages are 
used; and (ii) the weights are based on a symmetric logarithmic average of respective real GDP 
shares of countries in the two years. Third, decomposition in equation (7) suggests that in 
addition to the use of an average of domestic inflation rates (the second component), it is 
necessary to account for the effect of changes in PPPs of currencies over the two years. Without 
the last term, the product of average growth and domestic inflation rates will not equal change 
in the global real GDP.   

Using the framework described in equation (7), Tables 3 and 4 present our 
decomposition of change in real world GDP into global growth and inflation components for 
the years 2011 and 2017. The World Bank (2020) ICP report allows us to apply this 
decomposition methodology at the regional level. The richness of the published ICP results we 
alluded to allows us to implement the decomposition to three different sets of country 
groupings: (i) geographical regions; (ii) administrative groupings of countries (OECD-
Eurostat; Asia-Pacific; Africa etc); and (iii) income-based groupings formed after ranking 
countries by their real per capita incomes. Membership of these three different groupings of 
countries are detailed in the Appendix on the Classification of the World’s Economies in World 
Bank (2020). 

Table 3: Real GDP, Growth and Inflation by Regions, 2011 and 2017 
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The real GDP of the world, covered by the 176 ICP countries, increased from 93.4 to 119.09 
trillion dollars over the period representing an increase of 27.4 percent. Of this change, global 
growth, which is a weighted average of growth of GDP in the countries, is of the order of 22.3 
percent. The WEA measure of global inflation, shown in the last column, shows 18.5 percent. 
The WEA measures of global growth and inflation do not match-up with the change in the size 
of the world economy in column (3). This inconsistency goes unnoticed as the analytical 
framework for global growth and inflation computations used by the IMF are not explained in 
any detail.  

The decomposition provided in Table 3 provides a coherent accounting of change in 
real GDP over the period 2011 to 2017. The global inflation measure, in column 5, which is 
the product of the effects of changes in PPP exchange rates and domestic inflations which are 
shown in columns (6) and (7).  It is instructive to compare columns (5) and (7) for Europe and 
Central Asia, Sub-Saharan Africa and the World.  For Europe, regional inflation in column (5) 
was 14.5% compared to regional average of domestic inflation in column (7) at 17.4% I - a 
relatively small difference which is largely due to the small magnitude associated with the PPP 
exchange rate change effect. This means PPPs remained relatively stable for countries in 
Europe. In contrast, Sub-Saharan Africa also has a significant and large exchange rate 
depreciation effect, over 30% which in turn results in significant difference between average 
of domestic inflation rates, a price rise in the region of 45.1 percent and the global inflation 
figure of 0.4 percent. For other regions and the world, the results are in between these two 
extremes.    

Our analysis of change in real GDP of the world and its regions, presented in Table 3, 
has implications for the IMF in its compilation and dissemination of global and growth and 
inflation. First, we emphasize the need to clearly identify the countries that are included in 
global growth computations. We believe that IMF could focus on 150 or so largest countries 
that roughly account for 99.99 percent of the world economy in PPP terms. Second, as shown 
in column (2) of Table 3 it is important to publish the size of the world economy in the years 
under comparison computed using PPPs in these years. Finally, publication of a complete 
decomposition of the change in real GDP into growth and inflation measures that clearly 
include a measure of the effect of changes in PPPs during the period would be helpful to end-
users. 

The change in real GDP and its components for income-based groups presented in 
Table (4) are indeed interesting.  

Table 4. Decomposition for country groups based on per capita real GDP, 2011 and 2017  
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In terms of the price inflation, Table 4 mirrors Table 3.  Most high-income countries were in 
Europe and North America where there were relatively small differences in columns (5) and 
(7).  In contrast the other income groups all show substantial exchange rate depreciation though 
tied to the price increases. It is not that surprising that the high-income group had the slowest 
real growth (column 4) over the 2011 to 2017 period because a number of those countries like 
Japan, have found it difficult to achieve high rates of growth in recent decades.  But one 
remarkable result is that the two lowest income groups grew the most rapidly, even besting the 
upper middle GDP group on average by 10% for the period.  We see evidence of income 
convergence in the real growth rates of the low, lower middle and upper middle-income 
countries. How the severe economic shocks posed by the pandemic will affect this encouraging 
growth performance has to be a major concern. 

 

2.3 Change in global economic welfare 

We make use of Sen (1976, 1979)’s measure of economic welfare to examine change 
in global welfare over the period 2011 to 2017. Sen’s measure of welfare is given by: 

   

where µ and G are respectively the mean or average income and the Gini measure of inequality. 
In order to compare global welfare over these two years, it is necessary to consider mean 
income in constant prices. 

Table 4 shows the components of Sen’s global welfare. The world per capita real GDP, 
or per capita income in PPP terms, has increased from $14,551 to $16,575 both expressed in 
2017 prices, a 13.9 percent over the six-year period. International income inequality, a 
population weighted inequality measure5, based on the Gini coefficient shows a decline from 
0.4848 to 0.4721.6 The Sen’s measure of global welfare increased from $7497 to 8750, a 16.7 
percent increase during the same period 

 

 

 

 

 

 

 

 

 
5 This measure is referred to as the “concept 2” measure of world inequality (Milanovic, 2002) which is the 
measure obtained with each country represented by its mean income and population size. The concept 3 measure 
of world inequality is more data intensive as it accounts for inequality within each country.  
6 The Lorenz curve for the distribution of income in 2017 dominates, by a small margin, the Lorenz curve for 
2011 indicating an unambiguous decline in inequality. These figures are available from the authors upon request. 

(1 )W Gµ= ´ -
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Table 5: Sen’s Measure of Global Welfare, 2011 and 2017 

 
    Source: Authors’ calculations based on World Bank (2020) 

In Table 5, we also present Theil’s additively decomposable measure of inequality. Like the 
Gini measure, Theil’s measure also shows a decline. We draw attention to two features of the 
contribution of within and between region inequalities. The within region inequality has 
declined irrespective of how countries are grouped and the contribution of between region 
inequality has risen which indicates a small increase in divergence in incomes of regions. As 
expected, within group inequality in the case of income groupings is quite small contributing 
around 10 percent to total inequality whereas between-group inequality is around 90 percent. 
We have compiled results similar to those presented in Table 5 for each of the regions which 
are available from the authors upon request.   

 

2.4 Distribution of GDP expenditure components 

Thus far we have focused on real GDP per capita incomes and inequality in the 
distribution of income. However, if the focus is on the material wellbeing, per capita GDP may 
not be the best measure. Instead, the levels of individual consumption expenditure by 
households (ICEH) are better suited for this purpose. Recognizing the role of government in 
the provision of services to the general population especially in the areas of health and 
education, we make use of a slightly expanded actual consumption expenditure by households 
(ACEH) measure which includes expenditure by households as well as that by the government 
on behalf of the households. While consumption measures are indicative of the current levels 
of material wellbeing, gross capital formation levels hold important information on the levels 
of capital stock and productive capacity of the economies in different countries. 

 

 

 

2011 2017
Per capita real GDP in 
2017 $ 14551 16575

Gini 0.4848 0.4721
Sen's Welfare Measure 7497 8750

Theil's measure 0.4364 0.4169
Decomposition of Theil's 
measure - Geographic 
Regions

% %

Within region 0.1274 29.19 0.1091 26.17
Between region 0.3090 70.81 0.3078 73.83

Decomposition of Theil's 
measure - Income groups

Within region 0.0514 11.78 0.0406 9.71
Between region 0.3850 88.22 0.3765 90.29
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Table 6: Levels and Inequality in per capita GDP and its components – ICP 2011 and 2017 

(Geographical Grouping of Countries) 

 
Note: Per capita expenditures are expressed in constant 2017 US dollars. 

In Table 6 we seek to illustrate the richness of the ICP results. We focus on the 
distributional characteristics of ICEH, ACEH, government expenditure as well as gross fixed 
capital formation.  

The first row of the table shows that, on average, consumption expenditure is the main 
component of GDP7. The difference between ICEH and ACEH reflects the contribution made 
by the general government and these figures suggest that this contribution can be significant. 
Our interest is primarily on the distribution of these expenditures. The general expectation is 
that distribution of household expenditure would be less unequal compared to GDP, we find 
this to be true for the year 2017 where both Gini and Theil’s measures are lower for ICEH and 
ACEH compared to the GDP distributional measures. We find a significant reduction in 
inequality for GDP, ICEH and ACEH components over the years 2011 and 2017. In contrast, 
the government expenditure as well as gross capital formation show a significant increase in 
inequality.  

The last three rows of Table 6 show the within and between-region inequality for 
various aggregates. Regardless of the aggregate under consideration, we find the share of 
between region inequality as a percentage of the overall Theil’s measure increasing over the 
period 2011 to 2017. The results presented here show scope for further analysis and 
interpretation which is left for future research. 

We conclude this section on an optimistic note on the performance of the world 
economy over the study period. The size of the world economy measured in PPP terms has 
reached 120 trillion dollar mark in 2017 from 93.46 trillion in 2011. An encouraging aspect is 
that this change is largely driven by the observed 22.3 percent growth in the world economy 
and the comibned effect of domestic inflation rates and changes in PPPs of countries was only 
4.2 percent. We find evidence of enhanced global economic welfare due to simulataneous 
economic growth and reduced global inequality. Our analysis of growth performance at the 
regional level shows encouraging signs from South Asia, East Asia and Pacific as well as Sub-
Saharan Africa. Growth performance of income-based country groupings shows signs of catch-

 
7 We remind the reader that these components are not strictly additive as the GEKS aggregation procedure used 
in the ICP is not additively consistent.  
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up by low and middle income countries. Our analysis of growth and inequality in per capita 
consumption (ICEH and ACEH measures), government expenditure and gross capital fomation 
reveals contrasting differences for different components of GDP. While individual 
consumption measures exhibit a picture similar to that of GDP, inequality in per capita 
government expenditure and capital formation has increased over time – an aspect that deserves 
further research. 

 

Section 3.  Analysis of Price Levels, Balassa-Samuelson and the ICP 

What takes all the resources, field work and data processing within the ICP is captured in the 
price level measures, the subject of this section.  What emerged when the first ICP was 
presented for 10 countries with the reference year of 1970 was that the price level of a country 
rises with its per capita income (Kravis et al., 1975). The formula for the price level of India 
with respect to the United States is defined as:  

       (8) 

where PPP is the purchasing power parity of the rupee to the dollar and XR is the exchange 
rate of the rupee to the dollar. The price level (or PL) of GDP for India in 2017 was 0.315 
meaning that the bundle of goods and services that cost $100 in the United States would cost a 
little under $32 in India.   Again, if a different currency were the reference all the price levels 
would change but the purchasing power of each country relative to each other would remain 
the same.   

As the number of participating countries in the ICP has risen to 176 this finding has 
been robust, as we illustrate below for 2011 and 2017.  A derivative data set, the Penn World 
Table (PWT), which has been widely used in the growth and trade literature, was built upon 
this finding.  The most frequently accepted explanation of this result, the differential 
productivity model, was formulated independently by Balassa (1964) and Samuelson (1964).  
It builds on the proposition that the price of non-tradable goods (about half of GDP) tends to 
be lower than that of tradable goods for low-income countries and rises above tradable goods 
in high income countries.  This proposition in turn builds on the observation that productivity 
differentials between high and low-income countries are greater for tradables, like steel, than 
for non-tradables, like restaurant meals.  There are other explanations like Bhagwati (1984) or 
Clague (1986) of why price levels rise with income but for present purposes we just want to 
make clear this relationship has become an expected and major finding of the ICP rounds.   
However, we discuss below the more recent paper by Zhang (2017) that argues that 
unmeasured differences in quality of tradable goods for higher income countries may explain 
the apparent violation of one price for traded goods. 

 

3.1 Tradables and non-Tradables 

The Balassa-Samuelson effect is anchored on the differential productivity hypothesis 
that assumes that productivity increases more rapidly for tradable goods than non-tradables. In 
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fact, a strong case could be made that Roy Harrod (1939. Ch. 4) had clearly spelled out the B-
S explanation in his Cambridge Economics Handbook on International Trade. World War II 
interrupted the continuity of the flow of ideas in many fields including economics and Harrods 
work on comparative price levels as well as his growth model that pre-dated Domar.  His 
discussion of the tradability of A, B, and C goods anticipates some more recent literature and 
should warrant for Sir Roy the label H-B-S as the attribution for what has been most usually 
termed the Balassa-Samuelson effect. The output per person in grain or steel production has 
increased faster than in personal services is a typical example offered.  But increasingly this is 
countered with examples like financial services where there has been rapid growth in 
productivity and textiles where productivity growth has tended to plateau.   

In this section we look at the price level indexes of tradables and non-tradables for 2011 
and 2017 and see if the generalizations that seemed to hold before 2000 still appear valid.  In 
order to conduct the analysis reported below, we had to compute separate sets of PPPs for 
tradables and non-tradables as these are not compiled by the World Bank as a part of ICP. The 
ICP results are all based on expenditures and PPPs at the basic heading (or elementary index) 
level, the ICP makes use of a classification with 155 basic headings. For our analysis, we have 
classified these 155 basic headings into: commodities; services and construction related non-
tradable basic headings8. We had to restrict our coverage to 173 countries for which detailed 
155 basic heading level data are available, list available from the authors. As the price level 
indexes defined in (8) require PPPs, we have computed PPPs using the Gini-Elteto-Koves-
Szulc (GEKS) method separately at the GDP level, for tradables and for the group of non-
tradables, using the United States as the reference country. 

We begin with simple logarithmic relationships between the price level of tradables and 
per capita GDP in 2011 and 2017 re-examining what Kravis and Lipsey (1988) had found for 
the 1980 ICP round of 60 countries.   They found that the price level of tradables for the lowest 
15 real per capita GDP countries was 80 and highest 15 countries was 112.  We give below the 
log-log regression coefficients of the PL of tradables against per capita GDP for 2011 and 2017.   

Relationship between PL of Tradables (PL_TR) and per capita income (NGDP_PC)9 

  (9) 

 
8 Details of the classification used in the study are available from the authors. While there may be discussion about 
a few basic headings as to whether they belong to the class of tradables or non-tradables, we believe that the 
results reported here are robust to small differences in such classification.  An alternative definition of tradables 
has been suggested that was illustrated with 2011 ICP basic headings for consumption (Vo, 2021). For each basic 
heading, the log of the basic heading parity for country B is subtracted from the log of country A.  The sum of log 
differences is taken over all possible pairs of countries in a basic heading and a cut off chosen separating tradable 
and non-tradeable items.  High values of the difference measure would be grouped into non-tradables.  We have 
not tried this measure here.                                                                                                                                                                                                 
9 Unless and otherwise stated, throughout the section we use per capita income or per capita GDP in nominal 
terms, i.e., converted using exchange rates.  
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Clearly the price level for tradables rises with income though as Kravis and Lipsey have noted, 
“despite the near unanimity found in the literature on real exchange rates the law of one price 
prevails for tradables.” (1988, p.475).  That is conventional trade theory would have expected 
the coefficient on GDP to be zero, not positive and significant.   

Zhang (2017) provides even stronger evidence that the price level of tradables rises 
with income across countries based upon the 2005 ICP results.  As noted, Zhang offers an 
alternative to the differential-productivity explanation of Balassa-Samuelson by empirically 
breaking down the ICP basic headings that are “pure” services and the rest.  His idea is that B-
S derive their result as an average of non-tradable and tradable goods, whereas Zhang breaks 
down non-tradables into services totally produced by local labor and the rest.  He then regresses 
the price level of tradables on income and still finds a significant positive relationship with 
income even after removing pure non-tradables. In this, Zhang appears to be describing 
Harrod’s type C. goods. 

While it is expected that the coefficient on per capita GDP against tradables should be 
near zero that is clearly not the case for either of the recent ICP benchmarks.  But the 
expectation from the differential productivity hypothesis that the coefficient on income for 
non-tradables should be larger than tradables and that relationship appears to hold. In both 2011 
and 2017 the slope coefficients on income are more than twice as large for non-tradables as for 
tradables. 

Relationship between PL of non-Tradables (PL_NTR) and per capita income (NGDP_PC) 

The essential relationship that flows from the above results and from the differential 
productivity hypothesis is that the ratio of the price level of non-tradables to tradables rises 
with the per capita GDP of countries. This is shown in Figures 2a and 2b.  The simple 
relationship for both years is strong with the correlation at least 0.6 in both years and becomes 
stronger with the addition of other variables10.  We conclude that the basic pattern of price 
levels between tradables and non-tradables and GDP is consistent with that found in earlier 
ICP rounds. 

   (10) 

 

 

 

 

 

 
10 When square of per capita income is included, R2 increased to 0.73. 
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Figure 2: Ln(PL NonTr/PL Tr) and Ln PC nominal GDP 

 

      Figure 2a - 2011                    Figure 2b - 2017 

  
3.2 The price level – income relationship 

In examining the relationship for 2011 and 2017 we followed the literature and 
regressed log of the price level of GDP against log of per capita GDP converted at PPPs, usually 
termed real GDP in contrast to the exchange rate converted GDP. (Figures 2a and 2d).  As 
expected, the relationship between income and price level was strong and positive for both 
2011 and 2017.  While this is the customary form of the equation or figure illustrating the price 
level to income relationship, it could as well use the log of nominal income on the right-hand 
side as for example in Deaton and Heston (2010, Figure 1).  What difference does it make?  
See Figures 3a vs. 3b and 3c vs 3d.  The slopes are slightly higher in 2017 than 2011 but all 
the slopes fall between .210 and .218.  In either form of the equation, the correlation is 
noticeably larger using the nominal per capita GDP.  The reason for the higher correlation is 
that the nominal GDPs have a larger variance than do the real GDPs which is visual in the 
scatter diagrams.  

The intuition for this result is that when using real GDP on the right-hand side, much 
of the effect of conversion to PPPs has been embodied in the conversion.  Is there any reason 
to use one versus the other? Certainly not because of differences in slope coefficients.  One 
reason to use nominal GDPs is unlike real GDP it does not have the price level on both sides 
of the equation.  A second reason is that many studies attempt to explain the price level per se, 
where a measure of GDP per capita is one among several explanatory variables.  Using nominal 
GDP allows better estimates of the effect of variables like openness to trade because it does 
not introduce the price level into one of the other explanatory variables. In any event the results 
above strongly suggest that the 2011 and 2017 ICP results have a consistent story to tell, which 
is in turn the story of the last 50 years (KHS, 1982 Figure1-1).  This gives us further confidence 
in the various constructs like similarity indexes that we have provided for the countries in this 
paper.    
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              Figure 3a       Figure 3b 

 

  
 

Figure 3c            Figure 3d 

 

 
Some additional analysis of the price level and income relationship is reported below 

because it appeared promising and suggestive of areas for further research.  One surprise was 
that the addition of squared value of the nominal GDP per capita substantially improved R2 for 
the equation.  That is when (4) is estimated: 

Ln PLGDP = α + β (ln GDP) + η (ln GDP)2    (11) 

R2 for 2011 is 0.677 vs 0.575 without the squared term.  For 2017 R2 is 0.729 vs. 0.620.  The 
quadratic form is convex with α and η being positive and β negative.  The relationship is 
stronger for 2017 than 2011. We introduced the quadratic form primarily because to our 
knowledge it has not been used before in the literature explaining the national price level.  
Addition of the squared income variable is also consistent with Zhang (2017)’s hypothesis that 
quality of tradable goods is not fully measured as income increases across countries.  We will 
consider another version of (11) that adds a quantity and price variable related to the 
involvement of countries in international trade.   
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The most obvious measure is termed openness that is the national currency total of 
exports plus imports divided by GDP.  Openness by itself is not significant in most earlier 
studies and the same is true for the 2011 and 2017 benchmarks.  Kravis and Lipsey (1983) have 
argued that the reason for this is that the effect of openness differs according to the relative 
level of per capita GDP.  We have replicated their treatment, namely to use both openness (OP) 
and OP*GDP as variables with mixed results.  Another measure of trade volume added to (11) 
was the share of tradables with the expectation that PL will be lower the larger the share of 
tradables. 

As explained above the price level of tradables (PL_TR) to the price level of non-
tradables (PL_NTR) is negatively related to GDP per capita.  This means that if we introduce 
(PL_TR/PL_NTR) into (11), the collinearity is high and we cannot have both 
(PL_TR/PL_NTR) and PL_GDP in the same equation. When we introduce (PL_TR/PL_NTR) 
on the right-hand side on its own, the correlation is suspiciously high (>.85) and the coefficients 
are near 0.9. The main concern with (PLT/PLNT) as an explanatory variable is that for each 
country the PL of GDP is almost an arithmetically weighted average of PLT and PLNT. Almost 
because the GDP price level includes all basic headings and PLT and PLNT does not include 
basic headings that can be negative, and the variables in the correlations are in logs. When the 
relationship is estimated across countries other factors will further remove the relationship from 
being incestuous. We think at a minimum further research on the national price level should 
give the difference in price level of tradables and non-tradables a high place.  One variation we 
have not explored here but has been tried by Kravis and Lipsey is to use PL_T and PL_NT 
from the production side. 

   (12) 

The relationships examined in this section suggest the 2011 and 2017 ICP results are 
explained in good part by the per capita income of countries as in earlier ICP rounds.  We have 
also examined the price levels of tradables and non-tradables following earlier work of Kravis 
and Lipsey (1988) and Heston et al, (1994). As in earlier work, we find the price level of non-
tradables rises faster with income than the price level of tradables.  We believe that this would 
be a promising line of future research especially if estimates of the tradables: non-tradables 
price levels could be derived independently of ICP expenditure based basic heading price 
levels, say from the output side or in the approach implicit in equation (12).  Finally, while the 
price level of tradables is lower than non-tradables and rises more slowly, it still shows a 
significant rise, contrary to the usual assumption in textbooks.  It would certainly be valuable 
if this departure from one price could be explained, perhaps because of more non-tradable 
elements in traded items of higher income countries, and the like. 

2
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Section 4.   International Price Structures 

We shift our focus from price level indexes for GDP and its components to relative 
price structures. Instead of making comparisons of price levels across countries, this section is 
devoted to the problem of comparing relative prices of different goods and services within a 
country and at the global level which has not been addressed in the ICP reports or in the 
research that usually ensued the release of ICP data. We develop the analytical framework and 
measures necessary to undertake this analysis. 

4.1 Relative price structures at the national level 

We begin with an intuitive exposition of the process to identify country-specific relative 
price structures in an international context making use of ICP data. The key information for 
this purpose is contained in the price level indexes, discussed in the previous section.  Price 
level indexes for GDP and its major expenditure components: individual consumption by 
households; general government; and gross fixed capital formation are presented in Table 7. 

The current practice among researchers and analysts as well as ICP reports (for example 
World Bank, 2020 and Asian Development Bank, 2020) is to focus on each of the columns 
with the aim of identifying factors driving price levels at the GDP level and its components. A 
typical example is the analysis reported in the previous section where we focused on PLI’s in 
column (1) and on specially constructed PLI’s for tradables and non-tradables. Column (1) 
shows that price levels, for GDP, across countries increase with real per capita GDP. For 
countries like India, Kenya and Thailand price levels are around a third.  

 

Table 7: Price Level Indices for Major National Accounts Aggregates, 2017 

US Price Level Index = 1.00 

(selected countries) 

 
    Source: World Bank (2020), Tables 2.1, 2.3, 2.4 and 2.5 
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While acknowledging the importance of analyzing of PLI’s down the columns, we 
believe that there are important insights to be gained by looking at price level indices across 
rows and examine price levels for different aggregates for a given country or at the world level. 
While making comparisons of indices in any given row, it is important to keep in mind that all 
these indices are relative to levels in USA. Elements of first row suggest that price levels in 
Australia are roughly 12 to 17 percent higher than those in USA for all the major aggregates 
except for general government where the price level is only 97 percent. This means that in 
Australia general government services are delivered relatively less expensively compared to 
USA. More importantly for Australia, price levels for general government are lower than the 
price levels for the remaining three aggregates. We observe similar patterns for several 
countries in Table 7 but not for all countries.  For example, in India the price level for general 
government is higher than that for GDP, a surprising finding. Switzerland and Luxembourg 
show lower price levels for GFCF than for GDP. A possible explanation is that prices of 
services are higher in these countries while there are virtually no barriers to entry of capital 
equipment and much of construction can use foreign labor so it is in effect traded.  A quick 
glance at the differences across countries in their price levels of the main aggregates shows 
substantial variation and suggests the potential for exploring ICP data below the GDP level.    
The last row suggests that the world price levels for GDP, household consumption and GFCF 
are roughly two-thirds of that in USA but for government consumption price level is about 50 
percent.   

Table 7 is an illustrative example using four major aggregates and a set of selected 
countries. Users may request11 and obtain PPPs, price levels and real expenditures at a highly 
disaggregated level down to 155 elementary or basic headings. Comparisons of price levels 
across countries for any given commodity group or basic heading or across commodity groups 
for any given country or at the world level, similar to those reported in Table 7, are feasible but 
less reliable at the basic heading level largely due to sampling issues and the use of unweighted 
formula in computing PPPs at that level.  

 

4.2 Price structures using world price levels 

International commodity prices and global price structures are increasingly important 
in a globalized world. We shift our focus from the analysis at the country level, reported in the 
previous section to the global level12.  Measuring world price level for a given aggregate is 
more complicated than measuring price level at the country level where it is defined as the ratio 
of PPP to the exchange rate in equation (8). For example, for India, it is given by   

   

Since there are no PPPs and exchange rate counterparts at the world level, price level index at 
the world level cannot be defined using equation (8). However, a slightly different form of 

 
11 Requests may be directed to the Global ICP Unit at the World Bank. 
12 Our exposition on global price structures is equally applicable to regions or any other grouping of countries. 
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equation (8) can be used for this purpose. As an illustration, PLI for India can be equivalently 
expressed as the ratio of nominal (exchange rate converted) GDP to real (PPP converted GDP) 
since 

   (13) 

This alternative representation of PLI is easy to implement at the world level: 

   (14) 

where the numerator and denominator in (14) are simply the sum total of nominal and real 
GDP’s of all the countries. The PLI measure in (14) can be applied to any aggregate of interest 
in which case the PLI needs to be appropriately indexed. All the ICP related reports (see for 
example, World Bank, 2020 and Asian Development Bank, 2020) make use of (14) in 
computing price level indexes.  

Intuition suggests that world PLI would be a weighted average of country specific PLIs. 
A simple manipulation of (14) shows that he world PLI can be written as: 

   (15) 

Equation (15) shows that PLI of each country is weighted by its share in world real GDP 
leading to world PLI.  

In columns (1) and (2) of Table 8, we present world PLIs for major aggregates and sub-
aggregates of GDP for the years 2011 and 2017. For example, the world PLI at the GDP level 
in 2011 was 0.777 implying that it was roughly 78 percent of the price level of USA, and in 
2017 world PLI was only 67 percent of PLI of USA. While comparisons of world PLI’s down 
each column are meaningful, comparisons across rows are not meaningful. Such comparisons 
require a different set of tools, tools discussed in section 2 above, which were used in measuring 
global growth and inflation.  But our focus here is on the comparison of price levels for 
different commodity groups/aggregates in any given year. For example, what can we say about 
the world price structure in, say, 2017? 

From Column (2) for the year 2017, world PLI for individual consumption expenditure 
by households (household consumption) was 0.701 compared to 0.667 at GDP level. It is then 
tempting to conclude that PLI’s of countries for household consumption are generally higher 
than PLI’s for GDP. However, from equation (8) we see that the world PLI is influenced by 
PLI’s from different countries as well as country-specific shares in global totals used as 
weights. Difference in PLIs for GDP and household consumption, 0.667 and 0.701 
respectively, is driven by differences in PLIs for GDP and household consumption across 
countries as well as differences in country shares in world GDP and world household 
consumption.  
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In order to measure pure price level differences, we re-compute world PLIs for different 
aggregates using a common set of weights based on GDP shares of countries in PPP terms13. 
We present these in columns (3) and (4) where PLI’s presented are driven only by differences 
in PLI’s for different commodity groups. In order to examine the world price structure, we 
express world price levels for different aggregates relative to the GDP world price level. These 
normalized world price levels are shown in columns (5) and (6).  As expected, price levels for 
government consumption, construction and several of the services have ratios less than 1 
indicating that price levels of these aggregates at the world level are lower than the price level 
for GDP. World price structures for the years 2011 and 2017 are similar indicating a degree 
stability in the structures during this period.  

 

Table 8: World Price Levels for selected Expenditure Groups, 2011 and 2017 

 
Source: World Bank’s Researchers’ ICP Database and authors’ own calculations 

We have compiled the world price structure at the detailed basic heading level, 
comprising 155 basic headings. These results are available from the authors upon request. 

Our analysis of price structures thus far has been confined to the current ICP practice 
of measuring price levels through ratios of PPPs to exchange rates. A feature to note about this 
approach is the role of exchange rates in measuring price levels. The fact that exchange rates 
are the same irrespective of the aggregate under consideration implies that the global price 

 
13 It is possible to decompose the difference into the contribution from differences in PPPs (and price levels) and 
from differences in weights. 
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structure we defined and implemented in this paper reflects differences in PPPs for different 
aggregates.  

4.3 Price structures based on international average prices 

Our objective here is to develop an alternative approach that does not rely on exchange 
rates to examine relative price structures at the global level. Our approach mimics the current 
use of world commodity prices in international macroeconomic analysis.  Towards this goal, 
we pursue the intuitive notion of international commodity prices which are basically averages 
of commodity prices expressed in US dollars using exchange rates. As we wish to avoid the 
use of exchange rates in this process, we implement the notion of international average prices 
of commodities used by Geary (1958) in his work for the Food and Agriculture Organization. 
His methodology was further developed eventually leading to the Geary-Khamis aggregation 
method.14   

The basic idea we pursue here is to compute international average prices for different 
commodities or commodity groups which are in turn used to examine the structure of relative 
prices. The idea of an international average price for a good or service is nothing new in a 
globalized world. Average price of a commodity in a city, or a country or in the world is simply 
defined as the total expenditure or money spent on the commodity divided by the total quantity 
purchased. In the context of international comparisons, total expenditure on a commodity in 
the world is not that straightforward to measure as expenditures in different countries are 
expressed in respective local currency units. We need to convert expenditures into a common 
currency unit. In the spirit of ICP, we make use of PPPs of currencies for conversion instead 
of exchange rates.  

Let  denote expenditure and quantity of i-th commodity 

in j-th country, and  represent purchasing power parity of currency of country j used for 

conversion, then international average price of commodity i, , is defined as: 

   (16) 

Numerator of (16) is the sum of expenditures on a given commodity across all the countries 
after conversion using PPPs. The PPP’s used for conversion here refers to the whole economy 
and hence the GDP level PPPs. 

Equation (16) is straightforward to apply in the case of single commodities but a little 
bit more complex when it comes to composite commodities like household consumption. Here 
we follow the procedures established in the early stages of ICP (see Kravis, Heston and 
Summers, 1982 for details) and define prices and quantities as the PPPs and real expenditures 
for that aggregate.  

 
14 The Geary-Khamis method (Geary 1958 and Khamis, 1972) was the main aggregation method used in early 
phases of the ICP and it was replaced by the Gini-Elteto-Koves-Szulc (GEKS) method during the 2005 ICP round. 
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The international average prices in (16) are identical to what was proposed by Geary 
(1958) except that Geary had an additional equation that determined PPPs as a function of 
international average prices.15 In our study we simply use PPPs compiled as a part of the ICP.  

Table 9 presents international average prices computed using equation (16) for the years 
2011 and 2017 along with Geary international prices for the corresponding expenditure 
categories in 1975 drawn from KHS (1982). One striking result is that the relative price of food 
is 24% higher in 2011 and 34% higher in 2017 than in 1975. There is certainly a story to tell 
here about the substitution of more expensive foods, the relative cost of fish and meats (see 
beef in Table 9) and the increase in food away from home that we leave to others to tell. It is 
expected and reassuring to observe the rise in the relative prices of health services since 1975.  

We observe stability and closeness in international prices in 2011 and 2017. This may 
in part be due to the use of identical survey and aggregation methodologies in the two 
benchmark years. Notable differences are observed for construction, communication and 
personal care. What is quite surprising to us is the similarity in relative price structures 
observed in 1975 and 2017. A striking difference is observed for construction. Price of 
construction was 7 percent higher than GDP in 1975 but dropped to 60 percent in 2017. This 
difference is largely attributable to the methodology used for making price and real quantity 
comparisons for construction in the 2011 and 2017 rounds of ICP. The KHS (1982) approach 
for construction in 1975 comparisons was based on bills of quantities – an approach similar to 
what is currently in use by Eurostat and OECD. In contrast, the 2011 and 2017 ICP rounds 
make use of prices of construction materials and labor and builds an input side price measure 
for comparisons. 

Though the results in Table 9 show an impressive degree of consistency over time, a 
part of the discrepancy between price structures can be attributed to differences in aggregation 
methodology used in 1975 and in more recent 2011 and 2017 comparisons. The 1975 
comparisons for each of the aggregates in Table 9 were based on the Geary-Khamis method, 
an additively consistent approach. In contrast, the aggregates in 2017 and 2011 are based on 
GEKS procedure which is non-additive. 

 

 

 

 

 

 

 

15 Geary defined PPPs used in equation (10) using: . This equation ensures 

that real expenditure, expenditure converted using PPP, is the same as the value of the commodities at international 
average prices.  
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Table 9: International Average Prices, 1975, 2011 and 2017 

 
The choice of aggregation method may have contributed in part to the differences in 
international average prices. With the view of eliminating any influence of the aggregation 
method, we have also computed international average prices at the basic heading level where 
the same method, the country-product-dummy method, was used in the 1975, 2011 and 2017 
benchmark years. 

International average prices for the 155 basic headings computed using equation (10) 
for the years 2011 and 2017 are presented in the Appendix Table. The basic heading 
classification has undergone some changes since 1975. We attempted to map the 2017 basic 
headings to the 1975 classification by finding the best match based on the description. We have 
been able to find 93 matches where we believe comparisons of international average prices can 
be made.  

Table 10 presents results for a few basic headings which were selected with the aim of showing 
that international average prices remained similar for some commodity groups but have shown 
dramatic shifts for some others. For example, why is it that international prices for non-
residential buildings remained similar over the 50-year period whereas residential buildings 
show a dramatic reduction, by almost 50 per cent?  As pointed out earlier, this could be due to 
the input cost approach for construction used in the 2011 and 2017 ICP, whereas in 1975 the 
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final prices of specific types of buildings were priced.  But why should residential and non-
residential structures be different, an interesting question to research.   Road transport 
equipment raises questions across all three years although the decline from 1975 is consistent 
with the general decline in trade barriers during the period.  Our calculations for all the basic 
headings are available to researchers who wish to explore some of these questions in more 
detail.  

Table 10: International Average Prices, 2011 and 2017; GK International Prices, 1975  
(selected basic headings) 

 
 

5. Bringing the Story to 2020 

In this section we focus on establishing a pre-pandemic base for a few of the largest 
world economies and the distribution of the world economies by per capita GDP.  We treat 
China in some detail because the 2011 and 2017 ICPs were the most systematic purchasing 
power studies of China carried out to date.    

5.1 Toward better measures of the Chinese economy 

Because of its large population and political isolation there was much curiosity but little hard 
information about the Chinese economy from 1950 to 1979.  China was not recognized by the 
major Western countries and was not a member of the United Nations and other international 
organizations.  During the India-China war in 1962 the media often referred to the Chinese 
hordes pouring over Himalayan passes, a very frustrating term for military experts who wanted 
to know how many battalions were in a horde. This lack of statistical information was 
frustrating to Western countries, and particularly the United States.  

The US CIA did commission a RAND study to compare the Chinese and US GDP 
(Hollister 1958) that valued Chinese physical output at US prices as had been done for Russia, 
but also valued US output from the production side at Chinese prices.  The difference between 
these valuations of output at own prices versus at US prices was greater than two, with China 
appearing twice as large at US prices than at its own.    
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When China took Taiwan’s seat at the United Nations and in 1971, the world became 
even more curious about the Chinese economy especially as it began to open up with its 
reforms, special economic zones and entry into the international trade organizations.  The 
earliest PPP exercise from the expenditure side for China emerged from a post reform exchange 
tour by a group of US economists in 1980, one of whom, Irving Kravis, was a joint director of 
the first three rounds of the ICP in its research phase. While he did obtain cooperation of the 
Chinese statistical office in obtaining estimates of the national expenditures and some national 
prices, Kravis did much of the price matching to the 1975 US ICP prices.  It is a measure of 
how much such Chinese numbers filled a void by the extent his report (Kravis, 1981) came in 
for comment and spurred further research on the Chinese economy.  In addition to studies by 
the World Bank, IMF, the OECD and other research centers, the China statistical offices made 
a gesture toward participating in the ICP in the 1993 ESCAP benchmark, and their Beijing-
Hong Kong comparison was published. (ESCAP, 1999).  

Angus Maddison had like Colin Clark always included China in his historical economic 
studies and on behalf of the OECD Maddison (1998) prepared a long run study of the Chinese 
economy that included purchasing power estimates tied to the ICP results around 1990.   China 
was included in the 2005 ICP although the price collection was limited to 11 cities and their 
immediate surroundings.  The 2005 results were thought by the Bank to be much more than an 
improvement on earlier work and they were adopted by the international community as a basis 
for contributions to the IMF. However, the China ICP numbers for 2005 were widely 
questioned by poverty researchers and others like Chen and Ravallion (2010) because of how 
China was linked into the global economy.  Maddison, while alive, (2013) was especially vocal 
on his preference for his own estimates that underlie his projection that China’s GDP would 
pass the United States in 2030. 

Against these uncertainties about the earlier purchasing power estimates, the results of 
the 2011 and 2017 ICP rounds are thought to be the best window we have on the size of the 
Chinese economy compared to India, Japan, the United States and other major countries.   

China’s economic size in the ICP compared to the US was accepted by the international 
institutions, not so by some scholars, and not by China.  China’s position has always been easy 
to rationalize but hard to understand.  In the 1980s China reported very high economic growth 
rates although they wanted to maintain that their per capita output remained very low and they 
needed international assistance. In addition, China sought any trade concessions being 
provided for lower per capita income countries.   From a public relations perspective this was 
the best of both worlds, their growth was high impressing their citizens and the world, while 
their financial responsibilities to the world remained low. 

It is unclear why China had wished to continue to appear poorer than they were.  One 
way to suggest the paradox presented by China’s statistics is to indicate how extrapolations of 
their output over ICP rounds compare with their actual position in the ICP ranking of countries.  
In both China and India national growth rates are much higher than implied by the relative 
positions of their GDPs in 2011 and 2017.     

If the extrapolations had been from 2011 to 2017, the 2017 GDP estimate for China 
would have been 19 percent above the US in 2017 in contrast to the 2017 benchmark where 
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the two are essentially the same size.  Why might this large difference occur?  An obvious 
problem is that the national growth rates depend on the prices underlying national accounts 
deflators, whereas each ICP benchmark relies on prices of final output.  One line of explanation 
of the results is that China is thought to have often priced at more expensive outlets than other 
countries in Asia leading to estimates of their price level that are too high and total GDP that 
is lower than likely.  However, Feenstra, Xu, and Antoniades (2017) have provided a more 
nuanced view of pricing in China albeit based on comparisons of scanner prices of the same 
groups of grocery items and scraped prices. These two lines of evidence are not necessarily in 
conflict since most items where selection of outlet or brand name affect the price collected for 
the ICP are not readily available for price scraping or with standardized bar codes.  The results 
of the 2017 ICP for China and other countries need even more detailed examination now that 
the present economic effects of the pandemic and its consequences for future ICP comparisons 
of world production present us with more unknowns. 

 

5.2 From 2017 to the Pandemic 

Due to variation in health infrastructure, national traditions in communal actions, and 
domestic public health policies, world economies have been affected quite differently in 2020.  
China is a notable example of a country with a large initial setback followed by an extended 
recovery while on the other hand the United States experienced early setbacks, followed by 
recoveries and then deeper setbacks with substantial recovery only in 2021.  When the world 
economy finally recovers from the pandemic, it will be useful to have a benchmark, like the 
end of 2019 from which to judge the impact of COVID-19 and variants on the world economies 
and regions. We call attention to the release of the Penn World Table 10.0 produced by the 
Groningen Growth and Development Center (GGDC, January, 2021), which integrates the 
results of the 2017 ICP and updates PWT to 2019.   

There are a number of differences between PWT and the ICP notably in the method in 
which the world is put together, by country in the former and by region in the latter, in making 
estimates from both the expenditure and output side in PWT, and some smaller methodological 
matters.  However, we think it useful to prepare a distribution of world expenditures by income 
groups.  The 183 countries in PWT have been grouped by level of per capita GDP in 2019 into 
5 bins of 36 or 37 countries.  The total GDP and population have been given in Table 11 along 
with the share of each group in the world.  Column 5 provides the average GDP per capita of 
each quintile, an overall familiar and still disturbing picture.  The bottom two quintiles with 
almost half the world’s population have less than 20% of the world’s GDP.  Unfortunately, 
when we have comparable numbers for 2021 it does not appear likely that the picture will show 
any improvement for the lower income countries. 
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Table 11 World GDP by Country Quintiles Grouped by PC GDP, 2019 

 

 Total GDP 
Total 
pop 

GDP 
share 

Population 
share 

Per capita 
GDP 

Quintile 1 2 3 4 5 

Top 52186114 965 41.4 12.7 54101 

4 18655614 615 14.8 8.1 30327 

3 32252176 2248 25.6 29.7 14348 

2 21113464 2962 16.8 39.1 7129 

1 1742539 792 1.4 10.4 2201 

World 125949906 7581 100.0 100.0 16614 

 

We now turn to the issue of the size of the economies and the largest economy in the world 
and examine relative positions of some of the largest economies in the world in 2020. 

The 2019 real GDP for these economies are drawn from the “rgdpna” column of PWT 
10.0. Growth rates used in column (2) are drawn from IMF’s World Economic Outlook, 2021. 
These growth rates are probably subject to revisions over the coming months but are indicative 
of differential effects on Covid-19 ravaged economies and their ability to respond to the 
challenges posed by the pandemic. The last column shows that China has cemented its position 
as the largest economy in size as measured by real PPP-converted GDP and it is 6.5 percent 
larger than the USA. Prior to the pandemic, India aspired to double the size of its economy 
within five years but this goal has no doubt experienced a setback. However, if the Indian 
economy recovers and manages growth rates that come anywhere close to its goal, then the 
Indian economy would become a major economic power in the coming years. 

Table 12: Projected Real GDP in 2020 of Selected Large Economies 

(in 2019 US dollars and PPP terms) 
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6. Summary 

This paper focused first on the major 2017 ICP Report released by the World Bank in 
May, 2020, which coincided with the declaration that covid-19 was a pandemic, thereby 
limiting its visibility.  Second, we tested whether the findings of the 2011 and 2017 ICP 
benchmarks supported the major findings from previous ICP reports going back to 1970.  And 
third we introduced some analysis of the price structure of countries over time and within 
benchmarks, a type of comparison not previously attempted. 

 

6.1 The 2011 and 2017 ICP Benchmarks 

A feature of the 2017 report was in addition to reporting by administrative institutions 
like the OECD as in earlier ICP reports, most of the aggregation was by geographic region.  
Further, the distribution of world GDP was provided by income groups displaying the 
substantial inequalities existing between countries. In comparing the 2011 and 2017 results in 
current prices, a decomposition of real growth and price changes was provided that allowed 
separation between exchange rate and price changes. In this section, we observe that there is 
scope for improvements in the analysis and presentation of global growth and inflation 
estimates by the IMF in its annual World Economic Outlook publications. In particular, our 
exposition suggests that it is important to clearly indicate what constitutes the global economy 
and the countries covered in the computation. The WEO purpose would be better served by 
inclusion of world real GDP or GDP in PPP terms in its flagship publication. We have provided 
estimates of global growth, domestic price change effect as well as the PPP exchange rate 
change effect – three components of change in real GDP over time. 

The frequently asked question regarding the relative rankings of the US and China was 
discussed in section 5 of the paper. Starting with the prediction of Angus Maddison that China 
will overtake USA in 2030, we trace the historical developments in the measurement of real 
GDP of China in PPP terms. Evidence from the report released by World Bank (2020) suggests 
that in 2017 and in PPP terms USA and China are at the same level. Given the uneven growth 
prospects for USA and China, our discussion in Section 5.2 suggests that real GDP in China in 
2020 is likely to be 6.5 percent larger than real GDP in USA. 

 

6.2 Consistency of findings of the 2017 ICP Report and earlier ICPs 

Because the 2011 and 2017 benchmarks used essentially the same methodologies our 
assumption is that they are the standard against which to compare earlier ICP results. 

Much of the paper focused on the strong support the two latest benchmarks provide for 
the basic finding of the ICP, namely the positive relationship between the price level of GDP 
and the per capita level of GDP.   First put forward in 1975 in the first ICP report referring to 
1970 benchmark, this relationship has now stood up to empirical verification for almost 70 
years.  Sometimes it is termed the “Penn” effect because the first ICP report originated there.  
In 1964 Balassa and Samuelson had independently published a differential productivity 
explanation of the price level-income relationship based upon the distinction between tradable 
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goods whose prices across countries tend to the exchange rate and non-tradable goods whose 
prices tend to the level of productivity of labor in tradable goods.  Several simple models that 
had been developed using earlier ICP vintages were tested with 2011 and 2017 data and the 
results were similar.  Further models that introduced squared values of the log of per capita 
GDP seemed to improve the fit.  

Another finding that had been stressed by Kravis and Lipsey (1988) based on the 1975 
and 1980 ICPs is that the price level of tradables clearly rises with the incomes of countries.  It 
is a common assumption in many international trade models that the price level of tradables 
should be constant across countries.  However, the empirical findings of Kravis and Lipsey 
were that the price level of tradables rises with country income and the sign is significant and 
the price of non-tradables rises faster than tradables. Using the 2011 and 2017 data, we offer 
further support to the findings of these earlier studies.  However, Zhang (2017) carried out a 
more detailed analysis based on the 2005 ICP and his work partly supported Kravis and Lipsey 
but he offered an explanation for why there should be a positive relationship between the price 
level of tradables and income.   

 

6.3 The structure of international prices across benchmarks 

In this paper we also looked at country prices in relation to the international prices 
across all the countries for the detailed basic headings and summary categories.  ICP 1975 was 
the only benchmark that had attempted to estimate international prices and it turns out those 
results were not base country invariant.  But a method has been developed in this paper that 
permitted estimation of comparable international prices for all basic headings in 2011 and 2017 
and for most of the headings in 1975.  These results seem quite plausible and other researchers 
may build on this work to address issues that we have not been considered here. Our analysis 
of the international price levels suggests that there are number of areas, including construction 
where further research aimed at improving the estimation of PPPs and real expenditures is 
needed. The results support received views on that the relative prices of health, transport, and 
most other services have risen 40 years, and that relative prices of most appliances and 
automobiles have fallen. 

In conclusion, the paper has called attention to the release of the 2017 benchmark 
comparison of the International Comparison Project in May,2020 at the World Bank where a 
major rollout and festivities were planned but as with so many other activities canceled by 
COVID-19. Because the 2017 ICP methodology was the same as that in the 2011 ICP, the new 
report (World Bank, 2020) could confidently compare the two benchmarks, which was not 
usually the case with earlier ICP rounds.  Before Covid-19 variants, it had been planned to 
make revisions of the ICP methodology in 2020 including its frequency but that has now been 
postponed at least until 2021, another reason to call special attention to the 2017 report. 
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