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SIZE MATTERS:
JUST HOW BIG
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In recent years, an extraordinary amount of attention has C h | ﬂa/ S G D P |S C|OS@V
been giv‘en to the BRIC (Brazil, Russia, India and China) J[O 6@ pe/rC@ﬂJ[ J[he S|Z@ Of
economies. And for good reason. Aggregated, their Am@HCa S aﬂd haS beem

economies recently surpassed the United States in size. /

While there is little dispute over the economic potential J[he \/\/Oﬂd S SeCOﬂd |argegt
of these emerging economies (particularly China and S | ﬂ Ce ZOOW

India), there is widespread confusion over their actual

size. For example, by one World Bank and IMF measure,

China’s economy is currently the third largest in the world

and is one-third the size of the US economy. Yet according to another metric from the same institutions, China’s
GDP is closer to 60 percent the size of America’s and has been the world’s second largest since 2001. India, by
one measure, is now the world’s fourth largest economy but by another it does not even rank in the top ten. This
confusion extends to measuring the standards of living in these countries. For example, while China’s economy is
considered large by any metric, China is still widely considered a “poor” nation. But is it really? This paper provides
a brief discussion of the true sizes of these emerging giants %,
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Gross domestic product (GDP) is MarK@T @XChaﬂge raT@ <M ER)
the. proadest measur§ of ‘eclonorrllic approaCh 1S an @agy aﬂd po U‘ar
activity and calculating it just in- Way J[O qU|CK|y Com\/eﬁ J[he G PS

volves aggregating all of the goods

and services produced in a country ”,T[O J[he Same CU rr@n@y
and multiplying each by the appro-

priate price and then adding them.

To compare a nation’s GDP meas-

ured at two different points in time

economists construct price indexes, such as the consumer price index
(CPI) or the GDP deflator which take into account price changes over that
period of time. Comparing GDPs in different countries, with different curren-
cies, however, is much more problematic. While the market exchange rate
(MER) approach is an easy and popular way to quickly convert the GDPs
into the same currency, there are two distinct problems with this approach.
First, market exchange rates are capable of fluctuating by huge margins
over relatively short periods of time. For example, if we were comparing per
capita GDPs between Mexico and the United States and the peso depreci-
ated 40 percent against the dollar almost overnight, then we would have to
conclude that Mexicans were suddenly 40 percent poorer than Americans
even though the total amount of output produced between the two nations
had not changed.

The second shortcoming of MERs is more nuanced. It is an estab-
lished fact that the price of goods traded in international markets relative to
goods not traded tends to be much higher in poor or developing countries
than in rich countries. It is also generally true that the price of traded goods
will be approximately the same when converted to a common currency
at the market exchange rate (often referred to as the law of one price) .
Travelers to developing countries will quickly notice that the price of non-
tradables, such as haircuts or dining out, are relatively cheap while goods
that are heavily traded (such as airline tickets) are not cheap. As a conse-
quence of this, comparisons of GDP at MERs consistently understate
the relative income and output of developing economies?.

To tackle this issue, economists utilize a measurement called Purchas-
ing Power Parity or PPP. PPP exchange rates are based on a standardized
basket of goods and services (both traded and non-traded goods) that

The law of one price states that differing prices of a traded good will tend to equalize in the absence of tariffs, other barriers to trade
and high shipping costs

2 Another shortcoming for MERs is that currencies are traded for purposes other than trade in goods and services, e.g., to buy capital
assets who prices vary more than those of goods and services.
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take into account the differences in the price levels of goods and serv-
ices between nations®. PPP is the measure most economists prefer when
looking at per-capita welfare and when determining a country’s potential
to achieve superpower status. However, many journalists, politicians and
business people don't seem to realize this, and continue using MERs in-
stead to compare levels of real GDP. Thus Japan is frequently cited as
having the world’s second largest economy and India as having a smaller
economy than Canada.

While a strict version of MERs seriously understates the size of de-
veloping economies, this does not mean that MERs are not appropriate
measures for converting some economic magnitudes. For example, when
the debt of a country is to be repaid in foreign currency, using MERs is
best. And most obviously, a nation’s

exchange rate determines its pur- \/\/h@ﬂ Chlﬂa bU%S |J[S ml\lTaW
chasing power in the global econ- [13[ClWware from Kussia, for example,
omy. When China buys s mitary 1y |rcNgses those items at some

hardware from Russia, for example,

it purchases those items at some MER/ HOJ[ PPP
MER, not PPP. The appendix pro-

vides a measurement example for

PPP, a discussion of its shortcom-

ings and the World Bank'’s improved

measurement methodology %,

¥ Purchasing power parity is often called absolute purchasing power parity to distinguish it from a related theory, relative purchasing
power parity, which predicts the relationship between two countries’ relative inflation rates and the change in the exchange rate of their
currencies.
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Table 2 lists GDP measured at MERs versus PPP for the world’s largest
economies. For the developed economies like the United States, Japan
and Germany, there are no significant differences between GDP at MERs
and PPP because the price of their nontraded goods and services are
roughly comparable (notice the figures for the US are exactly the same
because all GDPs are measure here in US dollars). The developed nations’
share of world output, however, falls when valued at PPP due to the greater
shares captured by the emerging market economies. At MERs, the United
States currently accounts for 25 percent of world output while this figure
drops 20 percent when valued at PPP.

TABLE 2: 2009 GDP AT MERS AND PPP (IN US BILLION $)

vers | share GoPatPPP | Gl

us 1 14,266.20 24.9 us 1 14,266.20 20.0
Japan 2 5,048.63 8.8 China 2 8,734.71 12.1
China 3 4,757.74 8.3 Japan 3 4,186.70 6.2
Germany 4 3,235.46 5.7 India 4 3,5628.61 4.9
France 5 2,634.82 4.6 Germany 5 2,806.99 41
UK 6 2,198.16 3.8 UK 6 2,163.53 8.3
ltaly 7 2,089.56 3.7 Russia 7 2,126.39 3.1
Brazil 8 1,481.55 2.6 France 8 2,112.32 3.0
Spain 9 1,438.36 25 Brazil 9 2,002.04 29
Canada 10 1,319.14 2.3 [taly 10 1,750.90 2.6
Russia 1 1,254.65 22 BRIC 23.0
India 12 1,242.64 2.2

BRIC 15.3

Source: 2009 IMF forecasts

For the developing nations, however, the differences between GDP at
MERs and PPP can be quite significant. In 2009, China, Brazil, Russia and
India were ranked third, eighth, eleventh and twelfth, respectively, by MERs
GDP (at both MERs and PPP, Russia and India are essentially the same
size). The BRIC countries (the four largest emerging markets) are expected
to account for 15.3 percent of 2009 world GDP at MERs. Valued at PPP,
this figure rises to 23 percent, exceeding America’s 2009 global share of
20 percent (the BRIC economies, collectively, first exceeded the US global
share in 2007). Almost all of this difference, however, is accounted for by
China and India &
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2009 GDPs measured in PPP, Trillions $
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While the BRIC economies collectively are already a
force to be reckoned with, what distinguishes them is
their growth potential. The BRIC economies are cur-
rently one-half the size of the rich G-7 economies. By
2025, however, the BRICs are projected to surpass the
G-7 economies in total size and to be 50 percent bigger
by 2035.

B?:/3 2025, however, the
BRICs are projected
o surpass the G-7
economies in total size
and to be 50 percent
pigger by 2035

Interestingly, the emerging economies as a whole really
did not begin outperforming the advanced economies
in any significant way until the beginning of this decade.
From 1980 until the turn of the century, the real GDP
growth rates of the emerging and developing econo-
mies roughly matched those in the developed world
(they did briefly outperform the rich economies during
the recessionary early 1990s). Starting in 2000, an in-
creasingly number of developing countries (e.g., India,
Russia, Brazil, Indonesia) joined China in supercharg-
ing their growth rates. Over the past decade, these
economies have been enjoying a growth advantage of
roughly 6 percent 2,
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INDIA

For India, switching from MERs to PPP raises its estimated GDP by almost
a factor of three (from $1.2 to $3.5 trillion), sharply increasing its 2009 glo-
bal GDP ranking from twelfth to fourth and more than doubling its share
of world output. How soon could India surpass Japan as the world’s third
largest economy? With an average annual growth advantage of 5 percent
(which it has roughly averaged the past decade), this could be accom-
plished in as little as four years.

per capita GDP (@DP aniged VVNII€ INdIa Nas recently risen from
by population) is a good measure {16 [GMKS Of @ ~low INCOME” {0
of a nation’s average standard of liv- |O\/\/€F m|dd‘e income ﬁaTlOﬂ, |J[

ing*. India’s per capita income rises

rom $1.032 10 82 932 when covere. | ©/11AINS @ couNtry mired in extreme
ed from MERs to PPP dollars mak- pO\/@ rty

ing the average Indian look a little

less destitute. Remember, however,

that the PPP figure converts foreign

incomes into the US dollars, taking into account the differences in price
levels. An income at this level would be considered abysmally poor by
American standards (to provide some scale, per capita GDP in the US is
projected to be $46,500 in 2009).

The World Bank classifies each economy as either low income, medi-
um income (subdivided further into lower middle and upper middle) or high
income®. While India has recently risen from the ranks of a “low income”
to “lower middle income” nation, it remains a country mired in extreme
poverty %,

4 The higher the level of income inequality, the less reliable an indicator per capita income becomes of a nation’s welfare.
5 While the World Bank figures are based on gross national income and not PPP dollars, each of the developing countries is ranked,
giving a reasonable approximation of relative prosperity.
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CHINA

Measured at MERs, China is the world’s third largest economy ($4.8 trillion
in 2009). If China exceeds Japanese economic growth by at least 6 percent
in 2010 (a likely scenario), it will overtake Japan as the world’s second larg-
est economy. At MERs, China’s economy is approximately one-third the
size of US GDP. It will take China several decades of significantly faster rela-
tive growth to displace the United States as the world’s largest economy.
Naturally, a rapid appreciation of the Chinese Yuan (vis-a-vis the US dollar)
would quicken this process.

Measured at PPP, however, China’s GDP has been the world’s second
largest economy since 2001. At $8.7 trillions, it is projected to account for 12
percent of world output in 2009, behind the 20 percent share of the United
States. Its economy has more than doubled in size since 2003.

China’s current size and av-

erage growth rates means that it is /A\J[ $87 UIHIOH , |J[ |S DVOJ@CTGU J[O
already .Contributing more to glgbal accou [’T[ for Wz perceﬂt O]t \/\/Oﬂd
economic growth than the United OUJ[DUJ[ N 2@09/ b@hlﬂd J[he 20

States. With an average growth rate -
of 8 and 3 percent for china and e | OETCENT Share of the United States
US, respectively, they are currently
contributing $700 billion and $430
billion (in PPP) in global output. With
slightly faster Chinese growth (or slower US growth), the Chinese economy
is adding almost twice as much to global GDP than the US.
So how soon could the Chinese economy eclipse the United States in
size? In 2009, the US economy was approximately 63 percent larger meas-
ured by PPP. From 1999 to 2008, the Chinese economy grew, on average,
7 percent faster than the US. Assuming this trend holds for the next decade,
China would reach parity with the United States by 2016. It is entirely pos-
sible that China’s growth advantage could begin to narrow in the coming
years’. Table 3 lists the range of the most likely growth gap scenarios mov-
ing forward. If China’s growth advantage falls to 5 percent then parity would
be reached in 10 years (2019). A sharper narrowing to 3 percent would
push the year of parity back to 2026. In other words, the Chinese economy
is reasonably expected to reach parity with the United States sometime in
the next seven to seventeen years.

8 According to the IMF, the 2007 PPP exchange rate was 3.6 yuan = 1 US dollar, in contrast to the current official exchange rate of
6.83 yuan per dollar.

7 According to UBS economist Jonathan Anderson, China’s rapidly aging population could soon be reducing its long-run growth rate
by 2 percent.
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Despite its three decade economic miracle, China is still widely viewed as a
poor nation. But is it? In its 2008 rankings, the World Bank classifies China as
lower middle income, the same category as India (the World Bank “promot-
ed” China from low income to lower middle income during the late 1990s).
Yet China’s 2009 per capita GDP at MERs is 3.5 times larger ($3,565) than
India’s. This gap narrows to over twice as large measured at PPP ($2,932
for India versus $6,546 for China). This is a significant difference consider-
ing both nations had roughly equal incomes as recently as 1990. So while
the World Bank may couple India and China together, China has become
a lot less poor than India. It's often said that China is now a combination of
a first, second and third world nations. This is a simple but reasonably ac-
curate description. While most of India remains poor, a majority of China’s
population has escaped poverty

TABLE 3: TIME IN CLOSING THE GAP

Chinese—USl Real GDP Years to close gap Year of Parity
Growth Difference
7 percent 7 2016
6 percent 8 2017
5 percent 10 2019
4 percent 13 2022
3 percent 17 2026

Source: Author’s calculations



SKOLKOVO

Moscow School of Management

BRAZIL AND RUSSIA

Russia’s 2009 GDP ranking rises from 11th to 7th place when valued at PPP,
giving it an economy approximately equal in size to the UK and France.
This is remarkable progress considering Russia was 40 percent smaller (at
PPP) than those nations as recently as 1999. Measured at MERs, Russia’s
economy has grown from $196 billion in 1999 (ranking 23rd) to $1.7 trillion
in 2008 (ranking 8th). Brazil, a largely urban nation, does not get the same
bump as the other BRIC countries when its GDP is measured at PPP (its
2009 GDP rises from $1.5 trillion to $2 trillion) but its economy is roughly the
size of Russia, France and the UK. Assuming an annual growth advantage
of only two percent, both Brazil and Russia would surpass Germany as the
world’s fifth and sixth largest econo-

mies by 2025. That would place the BOW BraZ” aﬂd RUSS|a \/\/OU‘d )

BRICs as four of the world's top six SUI[DASS Germany as the \/\/Qr\d S

arges soonomies. fifth and sixth largest economies
though widely considered to

have less economic potential than by 2626

India and China, Brazil and Russia

are classified as upper middle in-

come nations by the World Bank. In

2009, their projected PPP per capita

GDPs were $15,000 and $10,500 for
Russia and Brazil, respectively %,
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PPP data provide a common measuring rod that allows comparison, not
only of China and America today, but of India and Great Britain before the
industrial revolution. Viewed from a long historical perspective, China’s and
India’s rising share of world output is really a return to normality. On the eve
of the industrial revolution, China and India were the world’s first and third
largest economies, accounting for close to half of global output. With labor-
intensive agriculture dominating the global economy, what matter then was
the number of hands. With the industrial revolution and the rise of the west,
their shares fell steadily for two centuries reaching a bottom around 1980.
The introduction of free market economic reforms, first starting in China in
the late 1970s and then in India a decade later, began reversing this slide.
Their shares are expected to continue rising for some time to come %,

Share of World Output, 1500-2014 AD. Measured in PPP
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A SIMPLE PPP EXAMPLE

A simple example will help illustrate the differences in GDP measured at MERs and PPP8. Consider two
economies, one highly developed (Richland) and the other poor and developing (Poorland). For simplicity, assume
each produces two goods: televisions, which are traded, and haircuts which are not (see table1). Richland produces
four times as many televisions per capita as Poorland, and four times as many haircuts. It seems straight forward
that per capita output in Richland should be four times as high as in Poorland. The fourth and fifth columns of the
table show the prices of televisions and haircuts measured in local currency. Notice that the price ratio of traded
to nontraded goods in Poorland (10 to 1) is twice as high as the ratio in Richland (10 to 2). The last column shows
GDP per capita in the two countries, also calculated in units of the local currency.

Because televisions are traded, the exchange rate will be such that the prices of televisions will be the same
when converted into a common currency. In this example the exchange rate would be one-to-one. If we use this
exchange rate to convert Poorland’s nation’s GDP into the currency of the developed nation, we would conclude
that GDP per capita in Poorland is one-sixth the level of Richland. The difference is the ratio of prices of traded and
nontraded goods leads to an understatement of the relative income of Poorland.

TABLE 1: Production and Prices in Richland and Poorland

Countr Production of TVs Production of Hair- | Price of TVsin local | Price of haircuts in GDP per capita in
Y per capita cuts per capita currency local currency local currency
Richland 4 40 10 2 120
Poorland 1 10 10 1 20

Source: “Economic Growth”, David Weil, Boston: Addison-Wesley, 2005

Measuring output by PPP exchange rates, however, can resolve this problem. This is done by constructing
a standardized basket of goods and services (both traded and nontraded). In our example, a natural basket of
goods to use would be 1 television and 10 haircuts (since this is the ratio in which these products are consumed
worldwide). Such a basket would have a price of 30 dollars in Richland and 20 dollars in Poorland. The prices of
the basket in the two countries suggest a purchasing power exchange rate of two Poorland dollars for every three
Richland dollars. Using this exchange rate, Poorland’s GDP per capital (20 Poorland dollars) would be worth 30
Richland dollars. Based on PPP exchange rates, Poorland’s GDP per capita is one-quarter of Richland’s, not one-
sixth as measured by MERs.

8 This example is borrowed from the appendix of David Weil's book, “Economic Growth”, Boston: Addison-Wesley, 2005.
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PPP SHORTCOMINGS

Naturally the PPP methodology does have its own drawbacks. While making price comparisons between
developed economies is relatively straightforward because the same goods and services are widely similar, this is
not necessarily the case among developing countries. Many goods and services that are widely consumed in rich
countries are not available at all in poor countries or are only available at high-priced stores in a few large cities.
Generally speaking, comparisons become less reliable the more different the structures of GDP of the countries
being compared.

Another common criticism of the PPP method is the belief that it does not accurately account for differences
in quality. Items with lower quality in poor countries were often matched to higher quality items in rich countries,
leading to an overstatement of their output and income levels. Chinese machine tools, for example, rarely
match the quality of those produced in the US or Germany.

NEW METHODOLOGY

Fortunately, the deficiencies of the PPP methodology mentioned above have been at least partially addressed
by the World Bank'’s International Comparison Program (ICP), which provides estimates of internationally com-
parable price levels and the relative purchasing power of currencies for 146 economies. The ICP’s most recent
round in 2005 (published in 2008) was the most extensive and thorough effort ever to measure PPPs across coun-
tries. Prices were collected for more than 1,000 goods and services and new and innovative data validation tools
were implemented to improve data quality.

The new results made substantial revisions to previous data, most notably revising downwards the size of
the Chinese and Indian economies by about 40 percent. Attempts to control for quality differences through more
careful matching are likely to have contributed to the reductions in the size of the Indian and Chinese economies.

That said, price collection by China in 2005 took place in only 11 cities (no rural prices were collected) be-
cause they were most likely to have outlets carrying the types of products and brands in the ICP classification. It
is generally thought that those urban prices are likely to be unrepresentatively high. If true, it is now possible that
prices in China for some items are overstated in the ICP, tending to understate GDP this time.

William Wilson, Ph.D.
Senior Research Fellow
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