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ABSTRACT

Noting increasing economic equality in three developed nations and using a theoretical economic model, Kuznets hy-
pothesized that economic development was associated with initial increasing economic inequality followed by decreas-
ing economic inequality. GDP and population data (1969-2007) from 36 nations and regions, comprising the entire
global economy and population, demonstrate a global Kuznets curve.
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1. Introduction

Kuznets [1] postulated a relationship between national
economic development and income inequality based upon
“5 per cent empirical information and 95 percent specu-
lation”. Noting a trend towards income equality in three
developed nations (the United States, England, and Ger-
many), Kuznets [1] hypothesized that national economic
development was associated initially with increasing
economic inequality that was followed by decreasing
economic inequality. This relationship describes the Kuz-
nets curve, which is characterized by its distinctive in-
verted U shape. Kuznets [1] suggested that this curve
was produced by the combined effects of urbanization
and industrialization and resulted from the movement of
the labor force from lower paying rural agricultural jobs
to higher paying urban industrial jobs.

Kuznets [1], in presenting his theoretical model, ac-
knowledged that, “In view of the importance of industri-
alization and urbanization in the process of economic
growth, their implications for trends in the income dis-
tribution should be explored—even though we have nei-
ther the necessary data nor a reasonably complete theo-
retical model”. In his model, Kuznets [1] created a theo-
retical economy with two sectors, A and B. Sector A was
agriculture. Sector B was non-agriculture. The assigned
per capita income in A was 50 units. The assigned per
capita income in B was either 100 units or 200 units. He
further assumed two income distributions in each sector
of this theoretical economy, E or U. In E, the lowest dec-
ile of the economy accounted for 5.5 percent of the total
sector income and the highest decile of the economy ac-
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counted for 14.5 percent of the total sector income.
There was a one percent difference between each decile
in the economy (that is, each decile accounted for 5.5,
6.5, 7.5, 8.5, 9.5, 10.5, 11.5, 12.5, 13.5, and 14.5 percent
of the total sector income increasing from the bottom to
the top decile). In U, the lowest decile of the economy
accounted for 1.0 percent of the total sector income and
the highest decile of the economy accounted for 19.0
percent of the total sector income. There was a two per-
cent difference between each decile in the economy (that
is, each decile accounted for 1.0, 3.0, 5.0, 7.0, 9.0, 11.0,
13.0, 15.0, 17.0, and 19.0 percent of the total sector in-
come increasing from the bottom to the top decile). Next,
Kuznets allowed the portion of individuals in sector A to
decline over time in 0.1 increments from 0.8 to 0.2.
Kuznets then used the difference in the total income be-
tween the highest and the lowest quintile of his combined
sectors A and B total population as his measure of in-
come inequality over time as the population shifted from
sector A to sector B. The parameters and assumptions
that Kuznets [1] built into his theoretical model ensured
that income inequality will initially increase as the popu-
lation shifts from a population dominated by workers in
sector A with a low per capita income and a set income
distribution to a population dominated by workers in
sector B with a higher per capita income and a set in-
come distribution. In between the extremes of an all sec-
tor A or all sector B population, the income distribution
range must be wider because it contains significant por-
tions of individuals in both sectors A and B who have
wide and different ranges of income.

Over the past half century, Kuznets curves have been
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both found and not found to exist within certain nations
and regions [2-6]. This inconsistency in demonstrating
the existence of Kuznets curves has caused many to
question its meaning and to debate its significance [2-6].
Firebaugh [7] noted that “about seventy percent of the
world’s total income inequality is between-nation income
inequality as opposed to within-nation income inequal-
ity”. Significant disparity in income inequality, both wi-
thin-nation and between-nation, was associated with the
industrial revolution [8]. With continued globalization,
narrowing of income disparities, or income convergence,
both within-nation and between-nation, has been noted
[8,9]. In this study, we sought to determine whether a
global Kuznets curve exists looking at population-wei-
ghted between-nation/region per capita income.

2. Data & Methods

National and regional population and gross domestic
product (GDP) estimates (in dollars adjusted to the year
2000) from 1969 through 2007 were obtained from the
Economic Research Service of the United States De-
partment of Agriculture (www.ers.usda.gov). This data
set represented the longest period of time and included
the best estimates of the total world economy and popu-
lation that we could find. The data set was consolidated
into 36 consistent nations and regions over this time pe-
riod (Canada, United States, Mexico, Caribbean and
Central America, Argentina, Brazil, Other South Amer-
ica, European Union 15, European Union New 10, Other
Western Europe, Other Central Europe, Russia, Ukraine,
Other Former Soviet Union, China, Hong Kong, Japan,
South Korea, Taiwan, Other East Asia, Southeast Asia,
Bangladesh, India, Pakistan, Other South Asia, Australia,
New Zealand, Other Oceania, Iran, Irag, Saudi Arabia,
Turkey, Other Middle East, North Africa, Republic of
South Africa, and Other Subsahara) such that the sum of
their individual population and GDP estimates were
equal to the total world population and GDP estimates.
Annual per capita GDP (in 2000 dollars) was calculated
for each of these 36 nations and regions and the world for
the years 1969 through 2007.

3. Results

The mean world per capita GDP (Mean pcGDP) (in 2000
dollars) for the years 1969 through 2007 is shown in Ta-
ble 1. The logarithm (base 10) of the annual mean world
per capita GDP [LOG (Mean pcGDP)] is also shown in
Table 1. The standard deviation of the population-wei-
ghted per capita GDP (SD pcGDP) of the 36 nations and
regions analyzed in this study for the years 1969 through
2007 is also shown in Table 1. The coefficient of varia-
tion, defined as the standard deviation divided by the
mean, is a commonly used measure of inequality. The
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population-weighted percent coefficient of variation (Per-
cent CV) of per capita GDP for these 36 nations and re-
gions was calculated and is shown in Table 1.

Table 1. Mean and logarithm (Log) of per capita (pc) GDP,
standard deviation (SD) of pcGDP, and population-weighted
percent coefficient of variation (CV) for the 36 nations/
regions comprising the global economy for 1969 through
2007.

Year Mean pcGDP LOG (Mean pcGDP) SD pcGDP Percent CV

1969  3256.35 3.513 5524.97 169.67
1970  3325.29 3.522 5633.14 169.40
1971 3380.40 3.529 5746.73 170.00
1972 3493.98 3.543 5999.40 171.71
1973 3639.97 3.561 6298.09 173.03
1974 3613.00 3.558 6219.20 172.13
1975  3583.48 3.554 6161.22 171.93
1976  3695.48 3.568 6386.35 172.82
1977  3777.80 3.577 6564.06 173.75
1978  3879.82 3.589 6795.31 175.14
1979  3971.52 3.599 6980.31 175.76
1980  3972.35 3.599 6969.19 175.44
1981  3977.96 3.600 7028.02 176.67
1982  3924.13 3.594 6940.35 176.86
1983  3967.39 3.599 7078.12 178.41
1984  4082.82 3.611 7362.75 180.33
1985  4152.73 3.618 7552.15 181.86
1986  4219.60 3.625 7704.50 182.59
1987  4299.86 3.633 7891.99 183.54
1988  4420.31 3.645 8180.56 185.07
1989  4505.71 3.654 8411.47 186.68
1990  4549.58 3.658 8563.78 188.23
1991  4538.56 3.657 8554.87 188.49
1992  4561.60 3.659 8623.49 189.05
1993  4574.50 3.660 8640.44 188.88
1994  4658.27 3.668 8797.00 188.85
1995  4718.61 3.674 8887.25 188.34
1996  4824.27 3.683 9104.05 188.71
1997  4935.00 3.693 9311.62 188.69
1998  4989.20 3.698 9437.89 189.17
1999  5070.80 3.705 9594.64 189.21
2000 5228.13 3.718 9876.78 188.92
2001  5241.71 3.719 9873.35 188.36
2002  5269.69 3.722 9888.25 187.64
2003  5344.22 3.728 9988.04 186.89
2004  5497.85 3.740 10233.09 186.13
2005  5631.24 3.751 10436.49 185.33
2006  5783.44 3.762 10676.49 184.60
2007  5921.21 3.772 10877.45 183.70
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Figure 1 shows the population-weighted percent coef-

ficient of variation of per capita GDP plotted against year.

This plot illustrates a distinctive inverted U shaped curve
consistent with Kuznets’ hypothesis. Figure 2 shows the
plot of the standard deviation of the population-weighted
per capita GDP (in 2000 dollars) for the 36 nations and
regions analyzed in this study for the years 1969 through
2007. As seen, this standard deviation increases in a very
nearly linear fashion over time. Linear regression analy-
sis of the data displayed in Figure 2 yielded the follow-
ing equation:

SD pcGDP =137.02( YR ) —264324.3 (1)

where SD pcGDP is the standard deviation of the popu-
lation-weighted per capita GDP (in 2000 dollars) and YR
is the year. The R? value of the linear fit of the data dis-
played in Figure 2 is greater than 0.992. Figure 3 shows
the plot of the logarithm of the mean world per capita
GDP (in 2000 dollars) for the years 1969 through 2007.
As seen, the logarithm of the annual mean per capita
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Figure 1. Annual population-weighted coefficient of varia-
tion of per capital GDP (in 2000 dollars) for the analyzed 36
nations/regions comprising the global economy and popula-
tion for the years 1969 through 2007.

12000

10000 4 —

8000 - -

STANDARD DEVIATION
OF PER CAPITA GDP
3
8
u

4000 T T T T T T T T
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

YEAR

Figure 2. Annual standard deviation of per capital GDP (in
2000 dollars) for the analyzed 36 nations/regions compris-
ing the global economy for the years 1969 through 2007.
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Figure 3. Logarithm (Log) of annual mean per capital GDP
(in 2000 dollars) for the analyzed 36 nations/regions com-
prising the global economy for the years 1969 through 2007.

GDP also increases in a nearly linear fashion over time.
Linear regression analysis of the data displayed in Fig-
ure 3 yielded the following equation:

Log(Mean pcGDP) = 0.006199( YR)—8.68306  (2)

where Log (Mean pcGDP) is the logarithm of the mean
world per capita GDP (in 2000 dollars) and YR is the
year. The R? value of the linear fit of the data displayed
in Figure 3 is greater than 0.989.

4. Conclusions

Kuznets’ original hypothesis regarding economic devel-
opment and income inequality was derived from a theo-
retical model of national economic development. The
analysis performed in this study examined global inter-
national economic development and international eco-
nomic inequality. Increasing globalization of the world’s
economy might account, in part, for the failure of income
inequality measures to follow a Kuznets curve in some
individual nations or regions [2-6]. The relative ease of
international capital and technology flow might obscure
the intra-national labor flow originally suggested by Kuz-
nets as the mechanism for producing the inverted U
shaped curve relating national economic development
and income inequality. Additionally, the development
and evolution of a Kuznets curve might be affected by
whether or not the economic data being examined are
from a relatively open or closed economic system [10].
By including the entire global economy, as was done in
this analysis, a “closed” economic system was analyzed
that may have influenced the opportunity of observing a
Kuznets curve.

This analysis also suggested that one possible explana-
tion for the global Kuznets curve observed within the
global economic data for the years 1969 through 2007 is
related to the definition of the measure of economic ine-
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quality, the coefficient of variation, used in this analysis.
The coefficient of variation is defined by the equation:

CV = SD/MEAN ©)

in which CV is the coefficient of variation and SD is the
standard deviation. Standard deviation is a measure of
spread. The spread of the population weighted per capita
income in the 36 nations and regions included in this
study increased linearly between 1969 and 2007 (Figure
2). The mean world per capita income, however, in-

creased exponentially between 1969 and 2007 (Figure 3).

Initially, the approximately 137 dollar annual increase
(from Equation (1)) in the standard deviation of the
population-weighted global per capita income was in-
creasing faster than the approximately 0.62 percent an-
nual increases (from Equation (2)) in the mean global per
capita income. The consequence of these two initial ob-
servations or conditions (from Equation (3)) is that the
coefficient of variation, or economic inequality, must
initially increase. However, since the mean global per
capita income was increasing exponentially, eventually
the exponentially increasing denominator in Equation (3)
will dominate the arithmetically increasing numerator
and the coefficient of variation, or economic inequality,
must eventually begin to decrease, producing a Kuznets
curve. It should be emphasized that this mathematical
and statistical explanation for the global Kuznets curve
demonstrated in this analysis should not be inferred as
being the only possible or “true” explanation for produc-
ing this curve. Moreover, the Kuznets curve observed in
this analysis was dependent not only on the initial condi-
tions in the data, as previously noted, but also on the pe-
riod of time over which the analysis was conducted. For
example, had the analysis commenced in 1969 and ended
in 1990 or commenced in 1990 and ended in 2007, a
global Kuznets curve would not have been observed. In
other words, the data set available and used in this analy-
sis was opportune and fortunate with respect to its ability
to contain and demonstrate a global Kuznets curve.
Although based upon “95 percent speculation” [1], this
analysis supports Kuznets’ hypothesis concerning the
relationship between economic development and income
inequality. Despite its economic implications, the relative
increasing economic equality of the world’s population
may have even greater political implications and expec-
tations with respect to future world political and eco-
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nomic development [11]. Although Kuznets originally
addressed intranational economic inequality [1], this
manuscript describes international economic inequality
using mean per capita income differences among the 36
nations and regions that comprised the entire global
economy. This analysis did not describe or address in-
tranational economic inequality.
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