INEQUALITY AND DEVELOPMENT:

IS THE KUZNETS CURVE IN EFFECT TODAY?

ABSTRACT

The aim of this work is to study the Kuznets curve in order to examine whether the
hypothesis on inequality and development that he posited in his 1955 article is verified or
not when using the data at our disposal today; these data are more numerous, both for
countries and periods available, than when Kuznets originally conducted his study. The
approach that makes this research unique is that it will be performed by differentiating the
sample in terms of underdeveloped and developed countries. In this regard, at present (with
the data and methodologies of Cochrane-Orcutt and GMM System), the Kuznets hypothesis
seems to be robustly verified because, when taking a variable other than the Log GDPpc
(GDP per capita in logarithms) as a measure of development, such as the HDI or the
proportional contribution of the agricultural sector on GDP, the relationship described by
Kuznets still seems to be present; this is not a regularity when using the basic GDPpc
variable. Moreover, it has been observed that, over the very long term, the Milanovic
hypothesis seems to appear; namely, that inequality follows a sinusoid form rather than a
concave curve. Finally, a section has been included in which we see how the 3 effects (scale,
technique and composition) of world trade on inequality affect, as has been applied in recent

years on CO2 emissions in the Environmental Kuznets Curve (EKC).
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1. INTRODUCTION

Why does income distribution vary between countries? This has been one of the great
issues of the last century. Why greater inequality exists in some countries than in others has
been studied using several explanatory factors; yet even today, no single answer has emerged.
Taking advantage of the increased availability of information, although not abundant, these
studies have tried to find solid conclusions. In this paper, we attempt to contrast one of the
theories that has generated most controversy regarding inequality; that proposed by Simon
Kuznets in 1955 in his article "Economic growth and income inequality”". Our novel
approach uses the GDPpc in logarithms as the measure of development, expanding the
model with variables that collate the country’s level of democracy and education, as well as
a classification that divides the sample into developed and underdeveloped countries. This
theory needs revisiting because of the relevance of inequality seen in present-day economies,

and for its capacity to undermine welfare and generate crises, as observed in Matos (2019).

Kuznets's proposal, based on his empirical observations from the U.S. in the 20"
Century, advocates an inverted U-shaped relationship between economic development over
time and inequality, arguing that economic development cannot be equitably distributed at
every stage of a developing economy. Hence, as a traditionally agricultural economy grows,
it will mainly benefit landowners, generating inequality; a situation that can then be alleviated
by the tax decisions taken by the State, and other factors such as demographics. In other
words, economic development will result in an income distribution that creates divergences
in the early stages of development, reaching a point when it begins to generate more equitable

distribution in the following stages of development.

The purpose of this work is to review the literature regarding Kuznets’s inverted-U
curve and then examine it using graphical and econometric analyses to provide empirical
evidence in its favour from the spectrum of countries for which information is available.
Contributing to the question by using an enlarged study sample (187 countries), the study
method reduces the sample dispersion using the log GDP per capita, the econometric
techniques employed and the approach that discriminates between countries based on
whether they are developed or not (the criterion being whether they belong to the OECD or

not) as well as studying the sample in its entirety.



Firstly, we will approach the Kuznets curve by detailing what it is, as formulated by
its author Simon Kuznets in 1955, then we will present an overview of the literature written
about it, both supporting and opposing the hypothesis. Following this, we will be in a
position to enter the empirical realm: starting with a graphical analysis, a simple way for
allowing us to intuit the results to be found in the subsequent econometric analysis,
describing the model we will use and the data and methodology employed to understand the
obtained results. These will be subjected to a robustness analysis by substituting the
development measure (LogGDPpc) with other development-related measures (HDI and
agriculture aggregated in proportion to GDP). This will be followed by an analysis of how
scale, technical and composition effects influence inequality. Finally, our own conclusions

will be presented.
2. THEORETICAL FRAMEWORK

The Kuznets curve is the graphical representation of the relationship between two
variables; one that reflects the level of development and the other that measures the
inequality of a country. Kuznets argued that as soon as an economy began to develop from
its subsistence level, economic inequality would increase due to two factors: first, because of
the concentrated savings of the higher-income population - higher-income individuals save
part of their income while those with lower incomes show savings near to zero. In the long
run, this has a cumulative effect, which translates into a growing proportion of assets (saving
performance) amongst the wealthy classes and their descendants. Secondly, industrialization
- knowing that economic development progressively relegates primary activities for industrial
ones, and that inequality amongst the rural population is lower than that for the urban
population, the increase in the population dedicated to industry, moving from the
countryside to the cities, will provoke increased inequality in the country. In addition, the
difference between rural and urban populations per capita income does not necessarily
diminish, even finding evidence that it is maintained or increased because per capita
productivity in industry is higher than in agriculture. These are the two arguments that

underlie the ascendant inequality proposed by Kuznets.

In the same way, once a country reached a certain level of development, the structure
would change, favouring the greater influence of four factors over the two already explained,
impeding rising inequality and even diminishing it, resulting in a long-term fall in inequality.
The four factors behind the curve’s descent are: first, the action of the State through direct

measures such as taxation (inheritance taxes) or spending policies (social benefits); or indirect



measures such as decreasing the value and/or petformance of assets through monetary
policy. Second, demographics - the birth rate amongst the wealthy classes is lower than that
for the poorest classes, meaning there are ever fewer individuals from rich families and ever
more from poor families, with its pertinent statistical effect (reducing inequality since there
are more members within the low-middle income group). Third, technological change - the
assets generated by industry lose out to the new technologies generated in the sector; thus, if
the rich and their descendants do not sell their "old technology" assets to acquire rights over
the " new technology ", their long-term gains will be reduced as the old technology loses
value in the face of new developments. Fourth and finally, the income realised by the service
sector population increases with respect to incomes from agriculture and industry; there are
high-paying jobs in the service sector. Nonetheless, the wealthy classes have little chance of
increasing their income by occupying these positions because they are already part of a very
high income group, a totally opposite position to that of the middle and low-class members
of the society, who, by accessing these positions, increase their income significantly, reducing

the level of inequality in the economy.

In short, Kuznets argued that the concentration of savings and migration from the
countryside to the city would create inequality in the first instance. However, productivity
differentials (which would lead to the reallocation of resources), the generation of new job
opportunities, and the birth rates of the various segments of the population, would reduce
the inequality created initially. That is why the form displayed by this hypothesis is inverted,
as seen in Figure 1. Interestingly, the empirical evidence has shown that if the abscissa axis
is formulated in terms of time rather than expressed as per capita income, this hypothesis

and curve also appears to be fulfilled (Lempert, 1987).

Now that we know the Kuznets hypothesis, we must comprehend the measurements
of economic development and economic inequality used for it. Firstly, the economy’s
production of goods and services is established; that is, the gross domestic product (GDP)
for a period in per capita terms so that this production measure takes the country’s
population into account - the result being the GDP per capita (GDP pc), an indicator of a

country’s economic development.
FIGURE 1. KUZNETS CURVE

[FIGURE 1]



The inequality can be measured based on different indices: The Theil Index (Thelil,
1979), the Palma Index (Palma, 20106), or the best known of all and the one used in this work,
the Gini Index (Gini, 1922), among many others. All these measures of inequality in some

way try to quantify what the Lorenz curve shows.

Kuznets published his article in 1955, adding in the conclusions "this work is perhaps
based on 5% empirical information and 95% speculation" (Kuznets, 1955, p. 26). He invited
successive generations of economists to continue investigating the issue he had launched in
his article for the American Economic Review. The studies carried out by Fields (1989),
Deininger and Squire (1996; 1998), Higgins and Williamson (1999), Barro (2008), Prados de
la Escosura (2008) and Rattan (2012) have provided evidence both to affirm the veracity of

the Kuznets hypothesis and that no significant proof exists that said hypothesis is fulfilled.

To begin, we can cover the studies that support the Kuznets hypothesis by providing

evidence of an inverted U-shaped curve among the countries studied.

In this regard, Barro (2008) confirmed the Kuznets curve in the period from 1960 to
2000 for a sample of heterogeneous countries; this study also added the effect that “openness
to trade” had on economic inequality. The study found a relationship, a non-significant yet
positive effect, suggesting that for a certain income, more trade would generate more
economic inequality. However, in the same article, Barro (2008) states that the increase in
trade could increase per capita income; therefore, even if it generated inequality, it would

simultaneously have the compensatory effect of reducing poverty.

Higgins and Williamson (1999) also showed evidence of the Kuznets curve for a
spread of countries around the world between 1969 and 1990. Their study had the peculiarity
of being divided by age groups and openness to trade. In this case, they found that the adult
cohorts had less economic inequality while the cohorts of young people showed greater
inequality at the aggregate level. They observed that the developed nations, which tend to
lengthen their life expectancy, having larger groups of elderly people than in developing
nations, showed lower levels of inequality. As with Barro (2008), Higgins and Williamson

(1999) found that the impact of globalization on inequality is small.

Curiously, as has already been mentioned, there are also numerous studies showing
evidence that the Kuznets curve does not exist, and that its hypothesis was a fortuitous

prediction of the changes in inequality that developing countries would experience.



Deininger and Squire (1996; 1998) developed a database looking at the countries for
which they had information on economic inequality and inequality around the world in 1996.
When analysing these countries, they found that the highest levels of inequality were in Latin
America, the Caribbean and sub-Saharan Africa, with Gini indices of nearly 50%, whereas
developed countries showed low Gini indices - the Kuznets hypothesis seemed to be fulfilled.
However, Deininger and Squire (1996) did not find any systematic relationship between the
aggregated income growth and changes in the Gini coefficient when comparing the changes
in the inequality experienced in their sample countries during a decade that showed economic
development. They found that for half the period, inequality increased, while for the other
half, it decreased, arguing that the changes in the Gini coefficients are modest and not
explained by changes in income; the only effect of these being to reduce poverty in periods
of economic expansion. Furthermore, two years later, Deininger and Squire (1998)
reaffirmed their hypothesis, showing that for low-income countries, the income coefficient
relative to reduced inequality was only positive for two of the sample countries. An effect
that disappeared by including in the study a fictitious variable for the countries that belonged
to Latin America, leaving the coefficient negative. With these results showing that there is
little empirical evidence of any Kuznets curve, and that cross-sectional studies can be
misleading because Latin American countries as a whole have a middle-income level and

generally show inequality levels belonging to high income countries.

Fields (1989) provided evidence showing that the Kuznets curve was not always
tulfilled by looking at economic growth instead of development. According to this study,
inequality increased at the same frequency in low-income countries during times of economic
growth as in high-income countries when experiencing the same phenomenon. So, the only
evidence for changes in inequality generated by economic growth came from reducing
poverty by increasing national income. Moreover, Fields (1989) also studied the differences
in inequality between Asia and Latin America, concluding that, in Latin America, there were
higher rates of rising inequality than in Asia; however, statistically, the results did not diverge

significantly.

The conclusions made by Deininger and Squire (1996; 1998), and by Fields (1989),
formed the basis of what Rattan (2012) called "The Latin American Effect"; this being the
distortion caused by countries in Latin America presenting middle-income levels and high

inequality.



An interesting case that discards the "Latin American Effect" of Rattan (2012), is the
extensive study by Prados de la Escosura (2008) regarding the individual case of Spain from
1850 to 2000. In this, Prados de la Escosura observed that inequality grew during periods of
political instability whereas it decreased in periods of economic growth; thus, in terms of
inequality, the Kuznets hypothesis was fulfilled according to the study. The study is relevant
because, from colonial times to 1950, Spain followed the same pattern as Latin America. The
pattern was broken in 1950, when it began converging with the most developed countries,
especially those in Europe (decreasing its Gini index) as a result of the economic growth that
Spain experienced during the 1950s. This has therefore been interpreted that Latin America,
as with Spain then, has not yet reached its turning point on the Kuznets curve so it is still
too early to consider whether the hypothesis is fulfilled or not for this economic bloc. In
conclusion, according to this research, Latin America is still in the ascendant part of the
Kuznets curve, just as Spain was before the 1950s; for this reason, the Kuznets hypothesis

is not yet accepted when studying this group of countries.

More recently, in 2013, Piketty expanded the work done by Kuznets (1955), with the
difference that: 1, economic inequality was calculated using taxpayers’ declared income; 2,
instead of using the GDP pc (a measure of development), it used the GDP growth rate (a
measure of growth); and 3, it used more countries and periods than Kuznets. In particular,
Piketty mainly analysed the pattern of inequality and income in France, Great Britain,
Germany and Sweden, the United States and Japan. He noted that there has been a
widespread tendency for increasing economic inequality in developed countries since the
1950s, he explains it as being because of income concentration, understanding income as the
right of property over capital, land, stocks and bonds etc. If we assume that increases in GDP
lead to increases in GDP pc, considering that developed countries have low birth rates, this
would mean that the Kuznets prediction - that countries with high GDP pc levels are those

with the least economic inequality - is not met.

Piketty (2013) proposed that the main source of economic inequality is : 7> g; rbeing
the average capital return rate (i.e. benefits, interests, income, dividends, etc.) and gbeing the
GDP growth rate, which also represents population growth. Pointing out that the reduction
in inequality in the United States during the first half of the C20th that Kuznets noted, was
not only due to natural market forces (i.e. to the USA’s economic growth) but also the
reduction in the capital return rate along with the simultaneous increase in the economic
growth rate. Finally, Piketty concludes that, in order to reduce inequality and contain the

force that generates this divergence, and thus fulfil Kuznets’s prediction of a future with less
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economic inequality, then a tax on capital must be imposed to reduce income accumulation

amongst the world’s richest population cohort, and to transfer this income to the workers.

The Piketty book has also inspired controversy. His suggestion of using taxes to
redistribute wealth has prompted defenders of free markets and capitalism to respond by
trying to challenge his argument. Thus, authors such as Magness and Murphy (2015),
McCloskey (2014) and Henderson (2014) have reviewed the Piketty database meticulously
and claim that Piketty manipulated the data in order to support his hypothesis, questioning

the overall validity of Piketty's thesis.

In addition, Piketty's model itself is subject to criticism; the most notable being the
one made by Acemoglu and Robinson, authors of a relevant research study in 2012'. They
noted that for Piketty’s model, it is necessary to save 100% of the revenues earned by the
owners of capital, a hypothesis that could never be fulfilled since they must allocate a
minimum to consumption, and most likely invest owing to the pressure exerted by
competitors. Another scholar of inequality, Lemieux (2010), criticized Piketty’s research
(2013) for focusing on the richest 1% in the population, noting that the remaining 99% can
behave in a different way; thus limiting Piketty’s research to the richest population cohort,
while unable to explain the sources of the real inequality that affects the rest of the
population. Lemieux (20106) criticizes Piketty’s study (2013) as being specific for a certain

segment of the population rather than a general study, as Piketty tries to present.

The fundamental difference between the conclusions made in the Piketty (2013)
theory to that of Kuznets (1955) is the suggestion that, if tax is not imposed on capital in the
future, economic inequality will tend to increase; Kuznets predicts the opposite, that it will
tend to decrease, as has been seen before, and as is shown in the empirical evidence presented
in paragraph 3.2.3. (Results). Indeed, when the Kuznets curve is studied using the Gini
variable for the whole sample, one observes a concave curve, like that described by Kuznets.
However, if we differentiate between underdeveloped and developed countries, one can see
that, in the very long term, the graph takes the form of a sinusoid, with an upward trend in
its final stretch, as Piketty stated. In his book, he declared that if tax is not applied on capital
to transfer income from those who earn more to those who earn less, inequality will indeed
grow; this hypothesis is supported by Milanovic (2016), who also speaks of a sinusoidal form
(as shown in Figure 2) regarding inequality and economic development. Nonetheless,

Milanovic, unlike Piketty, argues that the origin of the "second Kuznets curve" (this is how

! Acemoglu, D., and Robinson, J. TO. (2012). Why countries fail [_ 1]. Editorial Planeta Colombiana, Bogota.
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Milanovic defines the resurgent inequality) is due to the simultaneous action of technological
progress and globalization, which come from an increased imperative to reduce fiscal
pressure on mobile capital and skilled work, and the disappearance of the middle class in the
West. Furthermore, Milanovic offers other explanations for the upturn in inequality, such as
homogamy (people with high purchasing power marrying highly trained people) or the
growing importance of money in politics, which enables the wealthy classes to impose rules
that are favourable to them by financing political campaigns, thus reinforcing the dynamics

of inequality. Consequently, we cannot reject Kuznets's or Piketty's proposals.
FIGURE 2. GRAPHIC APPROXIMATION OF THE MILANOVIC SINUSOID.

[FIGURE 2|

The Kuznets-curve hypothesis remains a hot issue even today, as indicated by the
many articles written about it annually. You can find contributions that support it, such as
those by Zhang (2014), Utari and Cristina (2015), Jajuch and Watzka (2016), Nielsen (2017),
VanHeuvelen (2018) and Comin (2019) or refute it, such as by Yusuf et al. (2014),
Kiatrungwilaikun and Suriya (2015), Meneejuk and Yamaka (2016), Kanbur (2017),
Constantini and Paradiso (2018) and Baymul and Sen (2019). In addition, there are those
who apply the Kuznets theory to other areas, as with Sulkowski and White (2016), who
posited the Kuznets curve of happiness, or more recently, Auci and Trovato (2018), who
successfully applied the Kuznets hypothesis to the environment by substituting the level of

inequality with CO, emissions.

In summary, studies on the Kuznets curve have produced heterogeneous results.
Nevertheless, it is possible to gather conclusions which seem to be met. On the one hand,
all point to the existence of a relationship between economic development and economic
inequality, although some, like Fields (1989), pointed out that, although this relationship
exists, the Kuznets hypothesis was based on a group of countries, those of Latin America
amongst them, which led to erroneous results. On the other hand, from the evidence
provided, it also seems to be accepted that inequality itself has a detrimental effect on
economic development, thereby fostering and justifying redistributive policies to improve

economic growth and development.



3. EMPIRICAL SECTION

Initially an approximation of the data will be performed through graphical analysis.

This will later be supplemented by econometric analysis.

3.1. GRAPHICAL ANALYSIS

Some economists, such as Barro (2000), Prados de la Escosura (2008) and Gallup
(2012), often use econometric analysis to study the Kuznets hypothesis. So, this method has
also been used to prove its existence. The simplicity of a graphical study can help form an

intuition about it, which is later reinforced by the econometric study.

Initially, a graphical analysis was carried out for each decade from 1970 to 2010 to
appreciate the evolution of the hypothesis raised over time, and finally for all the information
as a whole. Moreover, it has been the medium used to detect atypical data that distort the
analysis. Data are considered atypical if they clearly diverge from the rest of the point cloud.
In order to clearly appreciate this discrimination, look at the following table (Graph 1), which
shows what Graph 2 would look like if we had not omitted the atypical value of that graph;
then, we see how the trend in Graph 1 that includes the observation referring to Zimbabwe
(considered atypical observation) disrupts the trend remarkably. Other atypical values include
Zambia and Madagascar in 1980, Tanzania and Uganda in 1990, and Luxembourg and
Singapore in 2010. In the 2000s, there were no indications of any atypical values. Likewise,
it has been confirmed that these data are atypical when using the typical deviation; thus
verifying that the typical deviation of the above-mentioned values exceeds the typical sample
deviation by at least 3 times - this is analogous to the study performed by Vargas-Quesada ez
al. (2017) with the interquartile range used as the data’s spatial proximity measurement. It is
essential for the sake of the study to eliminate this data since only one atypical value (such as

Zimbabwe in the case shown) can completely mask the relationship posed by Kuznets.

In Graph 3, referring to the estimation of the Kuznets curve with a quadratic adjustment of
inequality having level GDP pci, we observe that in the 1970’s (as in the 1980’s, 1990’s and
2000’s when represented in this way), there are similar decreasing tendencies of inequality

with a small upturn at the end, making it possible to distinguish a gentle convexity.

1 GDP pc refers to GDP per inhabitant
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GRAPH 1. KUZNETS CURVE (1970) GRAPH 2 . KUZNETS CURVE (1970)
WITH ATYPICAL VALUE LOGARITHMIC SCALE WITH LOGARITHMIC SCALE

[GRAPH 1] [GRAPH 2

However, the methodology carried out by Gallup (2012) reproduced Kuznets curves with
quadratic adjustment of inequality, but this time taking the logarithm of GDP pc — “Log
(GDPpc)” onwards — variable to soften the effect of the variance in level GDP pc values;
thus, one can show the relationship that would otherwise be hidden. Accordingly, in Graphs
2, 4, 5 and 6, we can perfectly distinguish how the curve follows the inverted-U form

described by Kuznets, seemingly fulfilling the relationship described in his hypothesis.

GRAPH 3. KUZNETS CURVE (1970) GRAPH 4 . KUZNETS CURVE (1980)

WITHOUT LOGARITHMIC SCALE WITH LOGARITHMIC SCALE
[GRAPH 3] [GRAPH 4]

GRAPH 5. KUZNETS CURVE (1990) GRAPH 6 . KUZNETS CURVE (2000)

WITH LOGARITHMIC SCALE WITH LOGARITHMIC SCALE
[GRAPH 5] [GRAPH 6]

As it was done with the 1970s, for the decade of 2010 the Kuznets Curve will also
be plotted using the GDP pc with and without logarithm on the abscissa axis. In Graph 7
we can see the year 2010 without a logarithmic scale, in this one a similar relation is shown

to that of Graph 3; following clearly a descendent tendency without any upturn at the end.
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Likewise, Graph 8 shows the GDP pc with logarithmic base, which shows similarity with the
previous graphs when the income is expressed in logarithms (Graphs 2, 4, 5 and 6). This
contradicts our expectations, since we assumed a structural change in the pattern of the
Kuznets Curve caused by the intensification of globalization, or by the Great Recession that

began in 2008.

GRAPH 7. KUZNETS CURVE (2010) GRAPH 8 . KUZNETS CURVE (2010)
WITHOUT LOGARITHMIC SCALE WITH LOGARITHMIC SCALE
[GRAPH 7] [GRAPH 8]

To conclude, we can affirm that the Kuznets hypothesis is discernible based on the
graphical analysis as long as it is used as a measure of development with log GDP pc;
otherwise, the variations of this magnitude from one country to another make observation
difficult, and are not found if we take into account outliers, such as the case of Zimbabwe as
shown in Graph 1. Likewise, his observation is fulfilled (based on log GDP pc) in the other
graphs shown above. However, given that this observation is not fulfilled with the level GDP
pc variable, it is a non-robust observation - this is because it depends on how the economic
development variable is represented as to whether the curve is reproduced in the inverted-U

form or not.

3.2. MODEL

In the exploratory graphical analysis, similar forms were found to the Kuznets curve
for the countries taken as a whole although in a non-robust way. This section sets out the
models for empirically contrasting the Kuznets hypothesis. The first model is estimated using
the Log (GDPpc) variable; that is to say, using the same procedure as in the graphical analysis,
after which the model will be expanded to include variables that can explain the inequality.

Consequently, the basic model is as follows:

Gini it — o + 51 LOg(GDPpC) it-1 + Bz LOg(GDPpCZ) it-1 +u it (1)
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In addition, to better study the curve, the following expanded model will also be
performed in which, with other variables available, we will attempt to summarize the Kuznets
hypothesis more precisely if these suggest any consistent relationship in the different
estimates. The variables that will be added are: a measure of education (the average total years
of education received by the individual) following the recommendations of Benabou (1996);
in his reverse causality study, he considered public education as a form of transfer from the
wealthy classes to the more disadvantaged; this variable can also affect inequality. Similarly,
given that Prados de la Escosura (2008) ruled out the "Latin American Effect”" of Rattan
(2012), we will examine the effect that a country’s development level has using a variable that
divides the sample into developed or underdeveloped nations; the criterion being whether or
not they belong to the OECD. Lastly, we will employ a proxy variable on the country’s
democratic level to see how the form of government affects inequality; a proposal made by

Milanovic (2000).

Gini i, = o + B1 Log(GDPpc) i,.-1 + B2Log(GDPpc)*i .1+ (2

53 Education ieo1 T+ @4 POhtyIVi,t +§5OECD e Ui

where: the Gini index is contained in the "Gini" variable; o is a constant; Log
(GDPpc) is the logarithmic real per capita income of purchasing power parity expressed in
international dollars for 2005; Education is a variable that contains the average total years of
education for a representative sample of individuals of each country; while Polity IV is a
measure of the country’s level of democracy; finally, OECD is a dummy variable that says
whether or not the country belongs to the OECD, taking this as a sign of whether it is a
developed country or not. The models also contain the subscripts 7 and # which indicate the
country and year, respectively, to which the observation refers. It is noteworthy that the
income and education variables are delayed by a period (t - 1) because we think that the
inequality of a year is determined by the income and education of the previous period, not
of the same year, according to other authors such as Prete (2018). Finally, # is the model’s

random disturbance.

The models will also be estimated for the overall sample, for the segment of countries
that belong to the OECD, and for the non-OECD segment of countries. If the Kuznets

hypothesis is true, the coefficients obtained from the Log (GDP pc) regressions will be
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positive, and their respective squares negative. If not, one could not defend the Kuznets

curve in the inverted-U form.

Conversely, the variables that extend the model are expected to have negative
coefficients. So, for the countries that have the most developed human capital measured
alongside the average total years that the population studies (the "Education" variable), the
levels of inequality will be lower. With regard to the Polity IV and OECD variables - the first
indicates how democratic the countries in the sample are and the second differentiates if the
country is developed or not - one would expect that economies with more democracy in
developed countries would have lower levels of economic inequality. In other words, these
explanatory variables should more precisely specify the descending section of the Kuznets

curve.

3.2.1. Data

Since inequality studies were initiated, from Kuznets (1955) to Milanovic (20106), all
have encountered the same problems - the scarcity of data and the difficulty of collecting

them, as well as the variables omitted from the models.

The data on inequality frequently lack overall comparability because these studies are
not carried out by the same international body that obtains the measure of inequality (in this
case, the Gini index), which consider equivalent standards for all countries. This information
must therefore be compiled from different institutions. The Gini indices used come from
the Standardized World Income Inequality Database (hereinafter and for the purposes of
linguistic economy: SWIID) (Solt, 2016), which was updated in September 2015; this
database is a compilation of various sources, containing information from the end of the

19th century to the beginning of the 21%, from all the available countries each year.

The rest of the world's regions do not yet have organizations that gather information
about their level of inequality. However, in regions such as East and South Asia, and Africa,
they can be inferred by means of family expenses or income surveys, used to calculate the
Gini index by authors such as Leigh (2005), Saunders (2001), Brandolini (1998), Gusenleitner
etal. (1993) and Guger (1989); in this way completing the information relating to this variable
for countries absent from the initial databases, including African countries, and thus

obtaining representation from all the continents.

14



The criteria for choosing the data for each country each year from the various

estimates offered by SWIID were that:

- Households were the unit of account; only using individuals when there were no data
for households; At the same time, trying to ensure that the calculation carried out on
household income surveys covered all sources of income, or in its absence, estimated
household consumption extracted from a representative sample in that country.

- The estimation sample should cover the whole population, not just the urban or rural
segments, to obtain the greatest generality offered by the data.

- The quality of the time series should be as accurate as possible, using similar methods
and definitions of inequality between the different countries. However, this criterion
is the one most infringed upon by the countries lagging behind, which do not have

efficient estimates.

The Penn World Tables database (Version 8.1, Fenestra et al., 2016) has been used,
in which the incomes of all the countries in the world are recorded in terms of the Gross
Domestic Product per capita, establishing them in purchasing power parity with respect to
international dollars for 2005. Data on per capita income with delays were considered to
avoid endogeneity, and because it is considered advisable that inequality in the present period
be a consequence of income from the previous period. This variable has also been
successfully utilised with logarithms, as proven by Gallup, facilitating the graphical

visualization of the Kuznets curve, which could yield favourable statistical results.

In the expanded regressions, two numerical variables have been added: one is the
estimation of the average years of overall education that individuals have received, prepared
by United Nations Development Programme (UNDP) for the calculation of the HDI (2013)
for the 1990-2017 period in 189 countries. The other variable was developed by a team led
by Monty G. Marshall, working on the Polity IV project (2013), which seeks to estimate the
level of democracy in 167 countries, based on events that each country goes through:
fractionalism, autocratic setbacks, revolutions, successful coups d’etats, transitions and
political regimes established, etc. This variable is produced on a scale from -10 to 10;
however, it has been standardized between 0 (total autocracy) and 10 (perfect democracy) to

facilitate its interpretation and inclusion into econometric models.

It also contains a dummy variable that divides the sample into two segments:

developed countries and underdeveloped countries; classifying a country into one or other
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sub-group, whether they belong to the OECD (Ozganization for Cooperation and Economic

Development).

Finally, the panel data includes time series for 187 in the Americas , Europe, Asia,
Africa and Oceania; thus being representative of all the continents. These data cover the
years 1970-2016. Despite the low annual variability of some of the variables that make up
the database, the use of panel data allows us to analyze these small differences that occur
from year to year and from country to country, making it possible for the analysis to consider
more information and be more powerful than if these annual data were omitted, this
perspective is supported by works such as that of Molina-Morales et al. (2013). Table 1 below
provides basic information (the number of observations, mean, typical deviation, minimum
value, maximum value and number of countries for which the observations were observed)
for each relevant model. Regarding the atypical values, these have been eliminated so that
the regression is true to the mass of data, which has also had them removed. Of these values,
the most prominent is Zimbabwe, which completely distorted the tendency not to appreciate

the Kuznets curve when it was present in the sample data.

We should add that, later on, two new variables will be introduced in the study so as
to carry out a sensitivity analysis on the results; hence, it will be possible to verify if the
conclusions observed in the main analysis are robust. These two new variables are the HDI

and the aggregate value of agriculture in terms of GDP.

The HDI (Human Development Index) variable is an indication of human
development in a country, produced and published by UNDP; in this case, collating data
trom the Human Development Report 2006 (Watkins et al.) and the Human Development Report
20175 (Jahan ez al.); this index considers three variables in its calculation: health (approximated
by the population’s life expectancy), education (measured in terms of years of schooling,
matriculation and literacy) and a dignified standard of living (measured using the GDPpc).
Conversely, the agricultural variable, as a percentage of GDP, has been taken directly from

the World Bank database.
TABLE 1. DESCRIPTIVE TABLE OF VARIABLES

[TABLE 1]

Definition of the variables:
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GINI : The Gini index, a percentage expression of the Gini coefficient. It ranges from 0 (perfect equality) to

100 (perfect inequality).

GDP pc : The gross domestic product per capita calculated in purchasing power parity deflated to international
dollars of 2005.

EDUCATION : An estimation of the average total number of years that individuals from a country have

received education.

POLITY IV : An estimation of a country’s level of democracy, standardized between 0 (total autocracy) and
10 (perfect democracy).

HDI : The Human Development Index.

AGRICULTURE : The added value of agticulture as a percentage of GDP.

N° COUNTRIES : The number of countries for which there is data.

3.2.2. Econometric Methodology

In this work the Cochrane-Orcutt estimation technique has been used, discarding the
fixed and random effects models for infringements of the basic hypotheses necessary for

their correct use, as is explained shortly.

Thanks to the panel data technology, we can collect information from different
countries at different periods, enriching the study with information that would not appear in
the cross-sectional data within single-year observations. The disadvantage, perhaps, is that
the qualities relevant to the model are not observable, so that individual errors would
correlate with the observations. However, the Cochrane-Orcutt estimation (Cochrane and
Orecutt, 1949) contemplates this error in the model by taking charge of the AR (1) serial

correlation in the linear models, the most suitable in this case.

Considering the model presented in Equation (1), we recall that u ;  is the error term
in the country / for the moment 7. If we assume that the process of generating the residues
follows a stationary first-order process with an autoregressive structure, we would have
ui:=0Q uiu tei, | 0 |<l,with the (ei) errors being white noise, the Cochrane-Orcutt

procedure can be used to transform the model using quasi-difference:

Gini;. — o Ginij w1 = a (1 — o )+ Bi [Log(GDPpc) i1 - o Log(GDPpc) i, .2 3)
+ B2 [Log(GPDpc?) i e1 — o * Log(GDPpcY) iz |+ e
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After this transformation, the error terms are white noise, so the statistical inference
is now valid, since the sum of residual squares is reduced to the minimum with respect to

the o and B parameters, conditioned to @.

The tests carried out on the regressions considering the whole sample were the
Cumby-Huizinga autocorrelation test and the modified Wald heteroscedasticity test, the

results of which are found in Table 2.

The Cumby-Huizinga autocorrelation test, that one of the main advantages of the C-
H framework is that it can be used to test autocorrelation in delay orders (q+1)...(q+s) under
the null hypothesis that the series being tested is MA(q), says that in our model,
autocorrelation is present even up to the fourth delay. Also, we know that the GDP pc and
the Gini index are variables that are very influenced by their trend and have little variation
from one year to another, then we were already expecting that there really was an
autocorrelation, a fact confirmed by this test. Likewise, we performed the Lagrange multiplier
heteroscedasticity test, modified by Wald, which is useful even when the normality
assumption is violated. The null hypothesis of this test is that there are no heteroscedasticity
problems. It indicates that our sample does have heteroscedasticity, so the regressions will

be carried out under the assumption that the variance is not constant.

Additionally, Breusch and Pagan Lagrangian multiplier and the unitary root test of Im-
Pesaran-Shin (2003) was also performed. From the first, Breusch and Pagan (1980)
Lagrangian multiplier test, we can deduce by rejecting Ho that individual effects are relevant
in this case, and for that reason it is better to use panel data. From the second, we can see
that with a t-value of 0.004 the Ho of unitary roots in all panels is rejected. Therefore we can
say that the Gini variable is a stationary variable. Likewise, knowing that we do not have
unitary roots, in this field it is worth highlighting the work of Baltagi and Liu (2013) in which
they show that for the regressions that have roots close to unity, without suffering unitary
roots, they maintain certain asymptotic capacities that the regressions with non-unitary roots
have and therefore they could be used to support conclusions. However, this is not our case

since we can significantly rule out that our model suffers from unitary roots.

TABLE 2. Test performed on regressions for the total sample.
[TABLE 2]
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Conversely, the GMM System methodology has been used because there are
indications that endogeneity exists between the level of inequality and the level of
development; i.e., between the Gini and log (GDPpc) variables. In addition, this type of
dynamic model analysis is recommended in case there are more individuals than periods
(Roodman, 2009B) , having in this case four times as many individual variable (countries)

than periods.

The results obtained through the Cochrane-Orcutt procedure will be contrasted with
the GMM System model estimation (Arellano and Bond, 1991). This is done because the
inclusion of the delayed variable (especially in possible cases of endogeneity such as this)
could lead to a "dynamic bias" in the panel, which would result in inconsistent estimates
using any other estimator, other than that proposed by Arrellano and Bond. An econometric
solution to the endogeneity of variables found in other works, such as Antonakakis and
Collins (2018) or Windarti, Hlaing and Kakinaka (2019), is to estimate using the GMM
System. For this reason, both techniques will be used to appreciate the estimation’s
robustness. Moreover, to minimize endogeneity, the model has the regressors out-of-phase
more than one period; this is to say, / periods (with 7 able to be 5 or 10 years). In this way,

the estimators’ consistency can be maintained despite possible skewness from endogeneity.

3.2.3. Discussion of the results

A peculiarity of the results obtained, in contrast to those obtained by Gallup (2012),
is that the regressions have high determination coefficients, none of them lower than 0.69,
meaning the goodness of fit is moderately good; i.e., the Gini variable’s proportion of
variation is explained by at least 69% by the independent variables. This determination
coefficients cannot be higher because the model has a specification problem, known as
omitting relevant variables, which generates this error that the variable effect forms part of
the error term. However, we find that the coefficients are significant, even at 1% in most
cases, when the whole sample is considered; thus, they can offer an intuition regarding the
Gini behaviour. Also, as far as System GMM estimation is concerned, it is noteworthy that
the m1 and m2 tests find a first-order serial correlation but not a second-order one, so there
is no need to worty about autocorrelation. As well as the fact that Hansen's tests result

between 0.5 and 0.25 in most ideally fitting to be able to say that the model is not over-
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identified according to Roodman (2009A). Finally, it should be noted that when the term
constant is significant, it is always positive, from which we can extract that economies, tend

to generate inequality by their very nature.

In the basic model, the estimates made using the Cochrane-Orcutt panel
methodology (Table 3) we find that the Kuznets curve is confirmed, with Log (GDPpc)
coefficients of 14.78 and Log (GDPpc)® coefficients equal to -1.04, the representation of
these being a curve that is similar to the graphical analysis view. These results contradict
those obtained by Gallup (2012) In that article, the regression, which used Pooled OLS
methodology, seems to indicate a U-shaped relationship; nonetheless, the results of Barro
(2000) support our results. Furthermore, the GMM system regressions show favourable

results.

TABLE 3. ESTIMATION OF THE MODELS.

[TABLE 3]

NOTE 1: The null hypothesis of M1 and M2 is the absence of a serial first and second-order correlation in
the distribution, respectively. The Ho of the Hansen Test is the fulfilment of the GMM conditions.
NOTE 2: * significant to 10%: * * significant to 5%; significant to 1%

The most interesting point about these regressions is when one jointly observes the
regression results for the segmented sample (countries belonging to the OECD and those
that do not). In the sub-sample of non-OECD countries, positive coefficients are shown for
Log (GDPpc) and negative coefficients for Log (GDPpc)?, whereas the opposite is observed
for the estimation of those countries belonging to the OECD (i.e., negative coefficients for
Log (GDPpc) and positive coefficients for Log (GDPpc)® ); the same occurs in the
regressions made with System GMM estimation, making this a systematic result. Therefore,
if we look at the generality of the regressions, we can take it as truer that underdeveloped
economies comply with the Kuznets hypothesis, as can be seen in the work by Cheng and
Wu (2017) for China, whereas in developed economies, this pattern does not remain in effect,

as seen in the U.S. case study performed by Nars et. al (2018).

Thus, if we assume that, in the past, OECD countries behaved like those that do not

currently belong to the OECD, the inequality that followed the pattern described by the
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Kuznets curve would lead to an upturn in inequality as it reaches the developed economy
level; i.e., we would be encountering sinusoidal behaviour, not just a concave curve; this
supports the hypothesis posited by Milanovic (2016) for the Kuznets curve over the very

long term.

In the extended models, the Log (GDPpc) has a positive coefficient and the Log
(GDPpc)® has a negative coefficient; consequently, they seem to respond correctly to the
relationship between the explained variable (Gini) and the explanatory variable (Log GDPpc)
according to Kuznets' hypothesis; although not in all cases the coefficients are so appropriate.
The coefficients obtained for the estimation of the developed countries (members of the
OECD) by the Cochrane-Orcutt method show the changed signs, that is, Log (GDPpc) is
negative and Log (GDPpc)® is positive, although the latter is not significant. This lack of
significance is also found in the sample for underdeveloped countries (non-OECD
members) in the Cochrane-Orcutt regression and in the full-sample and sub-sample
regressions for developed countries (OECD members) in the System GMM estimate.
However, it can be restated that the Kuznets curve is observed in the regressions presented,
using the Gini index as a measure of inequality and the Log(GDPpc) as a measure of

development, as found in Kiatrungwilaikun and Suriya (2015).

With regard to the Education, Polity IV and OECD variables - the education and
OECD variables; that is, the average total years of schooling of the population and whether
the country is developed or not, have a negative influence on inequality with significant
coefficients. This indicates that the countries with more education and development seem to
be more equitable; totally expected results in accordance with paragraph 3.2., and similar to
those obtained by Barro (2000), who also took into account the years of schooling, obtaining
negative coefficients. On the other hand: Milanovic (2000) supports the results by also
obtaining a negative coefficient in his education variable. This is also contrary to Piketty
(2013), who argues that in the more developed countries, inequality is reemerging; in our
case, we observe that developed countries have less tendency to inequality. On the other
hand, as with Barro (2000), our Polity IV variable (representing the level of state democracy
governing the country under study) has a positive coefficient although with practically no
significance; thus, we cannot venture to interpret these coefficients lightly. Nonetheless, a
possible explanation as to why the higher level of democracy in a country can positively affect
its level of inequality could be the growing importance of money in politics; this argument
was made by Milanovic (2016), who argues that the elites, who hold the money and capital,

can influence policy to make legal reforms that benefit them in particular.
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In short, Log (GDP pc) is a variable that collects information on income with less
variance than GDP pc. With it, the relationship that Kuznets noted is observed over the
period covered in 187 countries. In addition, empirical evidence is also found that, by
separating the sample into developed and undeveloped countries, the Kuznets curve takes a

sinusoidal form over the very long term, as Milanovic (2016) suggested.

3.3. ROBUSTNESS ANALYSIS

We check if the results are robust by repeating the estimated models above, replacing
the Log (GDP pc) variable with another measure of economic development. In this way,
robustness analyses will be carried out using the Human Development Index (HDI) and the
aggregated value of agriculture with respect to GDP (%). This is done exclusively with the
basic models because in these, we can clearly see the interrelationships between inequality
and the various variables that measure development (in one way or another) in this study. As
with the regressions using the Log (GDP pc) variable, the coefficient of determination
obtained relatively high, around 0.75, for the GMM System methodology we obtain similar

results to the previous ones in the tests carried out.

The analysis carried out using HDI as the independent variable over the medium
term (Table 4); helps us to intuit that the form following the inequality (for the complete
sample) has an inverted-U form; indeed, this is as the actual analysis points out. We can
therefore expect that in the future, it will effectively decrease the inequality, just as Kuznets
argued, as supported by Parente (2019). Again, the term constant is very significant and

positive.

On the one hand, reviewing the segmented regressions together again, we note that
in regressions with Cochrane-Orcutt methodology non-OECD countries fulfil the
hypothesis and its complementary, whereas OECD members do not fulfil it over the long-

term, again suggesting the Milanovic hypothesis, as this is posited over the (very) long term.

On the other hand, in the regressions with System GMM methodology coefficients
are insignificant. So it would be a mistake to enunciate any hypothesis. The only thing that
we can observe with significance is that the term constant is positive, which means that in

economies there is a prevalence of inequality.
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TABLE 4 . ESTIMATION OF THE BASIC MODELS OF SENSITIVITY. HDI ..
(OFFSETTING THE GDP pc)

[TABLE 4|

Note: Look at the notes for Table 3.

The sensitivity analysis was repeated, but this time the percentage representing the
agricultural sector in the GDP was employed as an independent variable, a measure of the
development that might be more biased than the HDI but inevitably more related to the

productive structure of a country.

The results of this second sensitivity test are collated in Table 5. These indicate that
the Kuznets curve is verified in the same way as when considering the Log (GDPpc) and the
HDI, as Baymul and Sen (2019) previously found, although in their case instead of using the
percentage of agriculture over GDP they used the ratio of population employed in
agriculture. Results are (for the complete sample) significant in the GMM System
methodology; this was also found in the study by Zhou and Shi (2019), in which they
observed that demographic transition generates a Kuznets curve. However, reproducing
regressions for the developed and underdeveloped country subsamples, we see in the
regressions performed through the Cochrane-Orcutt method that the same occurs as in the
previous cases. That is, it reinforces Milanovic's concept that in the long run inequality
behaves in a sinusoidal pattern and not as a concave curve. With respect to estimates made
using System GMM estimation, we again find that the coefficients are not significant, except
in the case of OECD member countries that show little significance and their coefficients
indicate a fall in inequality in both coefficients (Agriculture and Agriculture® ) which is the
expected behaviour according to Kuznets' approach. Likewise, in this case it is also observed

that the term constant is very significant and positive.

TABLE 5 . ESTIMATION OF THE BASIC MODELS OF SENSITIVITY. AGRICULTURE ..
(OFFSETTING THE GDP pc)

[TABLE 5]

Note: Look at the notes for Table 3.
In summary, the Kuznets curve appears to be robust if the sensitivity analysis is
carried out using the HDI and the aggregated agriculture variables for the complete sample.
On the other hand, it is recognised that Milanovic's hypothesis is observable in the estimates

made by the Cochrane-Orcutt method, being totally rejected by the estimates made by the
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system GMM method. Furthermore, it can be seen how the results of the agriculture variable
show levels of significance that are very different from those obtained by Log (GDP pc) and
the HDI; here we can find the cause of the controversy that the subject generates: that the
different ways of measuring inequality and development strongly condition the results of the

study.
4. WORLD TRADE AND INEQUALITY

The World Trade Organization (WTO) has observed an unprecedented expansion in
the volume of world trade, which has multiplied by more than 27 from 1950 to the present

day, and as a consequence this affects various areas of the economies.

For several years, these effects have been classified and studied, and used to measure
how trade liberalization affects CO2 emissions to investigate the Environmental Kuznets
Curve (EKC) as authors such as Panayotou (2000), Cole & Elliott (2003), Dinda (2004) and
Tsurumi & Managi (2010) have done. In our study we want to pose how these effects

concern the original Kuznets curve, which focuses on inequality.

The scale effect refers to the impact on the country of an increase in production or
economic activity as a result of trade liberalization. In principle, it is assumed that, if nothing
else changes, trade liberalization will increase production and, as a consequence, more energy
will be consumed, emitting more greenhouse gases. This effect is measured through GDP

per km® Tsurumi & Managi (2010), which can be obtained through the World Bank database.

The composition effect, this encompasses the fact that in the face of trade
liberalization, the country will focus its production on goods and services in which it has a
comparative advantage. This will lead to a reallocation of resources that will lead the economy
to emit more or less greenhouse gases depending on which sectors it has that comparative
advantage. The end result of the composition effect is difficult to predict because each
country has a different specialization. The composition effect can be measured in different
ways, through the weight of industry in GDP (Cole & Elliot, 2003) or through the capital-
labor ratio (T'surumi & Managi, 2010), in our case we will use the second measure found in

the Extended Penn World Tables.

Finally, the technical effect encompasses the improvement of production processes
through two channels: First, as trade is liberalized, goods and technologies can be accessed

at a lower cost. Another way could be that the increase in income as a result of trade could
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encourage society to demand greater environmental quality, thereby reducing greenhouse gas

emissions. This effect is measured through GDP per capita as Tsurumi & Managi (2010).
A descriptive table of the variables to be used for this section can be seen in Table 6.

TABLE 6. DESCRIPTIVE TABLE OF DATA ON SCALE, TECHNIQUE AND
COMPOSITION EFFECTS.

[TABLE 6]

As we did before, we will begin the section through its graphical representations with
respect to the Gini index. As in the previous case following Gallup (2012) and Tsurumi &

Managi (2010), we will take the logarithmic scale effects variables to reduce their dispersion.

GRAPH 9. REPRESENTATION GRAPH 10 . REPRESENTATION
OF THE SCALE EFFECT OF THE COMPOSITION EFFECT
[GRAPH 9] [GRAPH 10]

One thing that strikes us is that the scale and composition effects are diametrically
opposed. We can find how countries with little "scale" show high levels of inequality, and
these are reduced as it increases generating more equitable societies, to a certain point where
inequality grows again, as well as greenhouse gas emissions, establishing this parallel with the

EKC.

Likewise, the composition effect behaves as described by Kuznets, perhaps drawing
the passage from economies based on the primary sector to those based on the secondary
sector, resulting in an increase in inequality due to the disparity in wages between the two
sectors. These economies finally show high capital-labor ratios, which could be a sign that
they have reached the service sector, which according to Kuznets' approach would be one
of the motors generating equality. It should be noted that in the approach of the EKC the
composition effect is the only a priori unpredictable and in this case it has been found that
depending on the bracket in which we situate the ratio can affect positively or negatively as

seen graphically.
GRAPH 11. REPRESENTATION
OF THE TECHNIQUE EFFECT

[GRAPH 11]
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Thirdly, the technical effect shows an increasing trend in the graph, although it is the
one where the mass of points looks more concentrated and uniform. We could affirm that
this one could impel the inequality although in the scope of the EKC diminishes the
emissions of gases, being this effect different for the EKC and for the curve of original

Kuznets.

In table 7, we can see the result of estimating the Gini coefficient as an exogenous

variable with respect to these three effects as endogenous variables, as shown in equation
(-

Gini i, = o + B1 Log(GDP per km®) i, + B2Log(GDP per capita);. + @)

Bs Log(capital-labor ratio) i + u i

TABLE 7. ESTIMATION OF THE SCALE, TECHNIQUE AND COMPOSITION EFFECTS
[TABLE 7]

Insisting on what we have seen in the graph of the scale effect, when this coefficient
is significant it is negative in all estimates. As a result, trade liberalization, in terms of the
increase in national production generates equity, possibly due to the reduction in

unemployment and the increase in income that derives from this growing production.

The technical effect, as we saw graphically, has significantly positive results, this could
be interpreted by the second way that we saw in the approach of the technical effect; we said
that as a consequence of the increase of the income by the commercial opening the society
would demand greater environmental quality, nevertheless, as it is evident in the graph and

in this table, this increase of the income is not equitable, reason why it generates inequality.

And finally, for the composition effect, as in the case of the technical effect, we obtain
positive and significant coefficients, so we can deduce that the sectors in which the
economies end up specializing, most possibly industrial and service sectors, generate
inequality due to the different incomes obtained by the different workers of the productive

system.

In conclusion, we can see how the scale effect, as with the EKC, increases both

greenhouse gas emissions (Dinda, 2004 and Tsurumi & Managi, 2010) and inequality,
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although for the econometric analysis we have obtained the positive result, which is to be
expected due to the fact that the majority of the section shown in the graph shows a marked
trend with a negative slope in the data. The composition effect, unpredictable in the case of
the EKC, has shown positive and negative results in the case of inequality, the determining
factor being the capital-labor ratio itself, and this can be included in Kuznets' own statement
(1955). And finally the technical effect, contrary to the results obtained by Dinda (2004) and
Tsurumi & Managi (2010) for the EKC of decreases greenhouse gas emissions, in the original

Kuznets curve shows that inequality increases.
5. CONCLUSIONS

Since the Kuznets curve was proposed in 1955, it has been studied in great detail, as
we have already discussed. It is a very relevant hypothesis because it warns us that in any
economy, there are mechanisms that encourage inequality as the economy develops. In the
same way, it encourages us to fight against inequality, given that it is not a negative externality
of totally safe development, it can be alleviated through public policies that promote the birth

rate, redistribute wealth or encourage social mobility.

So, is the Kuznets curve still in effect? The response to this has caused controversy
amongst economists since its inception. The most appropriate answer would be yes, with
nuances. Yes, one can see that the Kuznets curve is fulfilled when we measure inequality
using the Gini index and measure development using the logarithm of the GDP per capita.
We are dealing with a presumably sensitive result because when we change the development
measure to HDI or the agricultural level of a country, the expected relationship is verified if
we rely on the Kuznets hypothesis, but the same does not occur when using the basic GDPpc
variable (i.e., without applying logarithms) probably because it is a variable with greater
dispersion than those mentioned above. It should be pointed out that in the sensitivity
analyses of the subsamples, one could even observe that the pattern that follow the changes
in inequality are not those proposed by Kuznets, but paradoxically, the opposite. This fact
occurs specifically in the subsample of developed countries (OECD members) and it is
confirmed by the economic literature, which contains articles that support it and others that

reject it.

In summary, we have found that the Kuznets Curve is found for the whole set of
countries regardless of the econometric technique and inequality measurement variables used

in general terms. For the sub-sample of non-OECD countries, the Kuznets hypothesis is still
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valid, as well as for its complementary, the OECD countries observe on some occasions that
it follows the opposite pattern to that stated by Kuznets, more in line with Piketty (2013)
and Milanovic (2016).

Perhaps even Kuznets himself would not be surprised to discover that his hypothesis
is not totally certain; that is to say, not robust. In his own article he expressed the speculative
nature that led him to postulate such a theory: "The paper is perhaps 5 percent empirical
information and 95 percent speculation, some of it possibly tainted by wishful thinking"

(Kuznets, 1955, p. 20).

In the section in which the effects applied to the EKC have been analysed, it has
been obtained that the scale effect act on greenhouse gas emissions as well as inequality.
While for the technical effect it has been found that it exerts a totally opposite influence, it
reduces gas emissions but increases inequality. And in the case of the composition effect, if
in the field of the EKC it is unpredictable, in the case of inequality it has been shown that it
follows the process described by Kuznets (1955) in his argumentation and example proposed

in his paper published more than half a century ago.

Since the twentieth century, when studies on inequality first began, they have faced
two fundamental problems: firstly: data - there is a scarcity of information available in many
countries, and besides, it is of questionable quality and low comparability, given that there
are no defined criteria in the international community; in calculating the Gini index, for
example. Secondly, there are endogeneity issues and variables omitted, resulting in models
with very little predictive capacity and doubtful analytical capability. Nevertheless, we have
enough empirical evidence to say that there is a direct relationship between development and
inequality, and that, so far, the Kuznets theory (1955) is the one which most approximates
reality. Regardless, action by the state to combat inequality is believed necessary since, as

found in Rodrik (2007), development alone is not sufficient to alleviate inequality.

Finally, the excellent question posed by Lyubimov (2017) for the case of Russia, but
which here we cover in general, remains to be answered: what is the future of inequality in
countries and what economic policy measures should be taken? Which hypothesis best
represents the behavior of inequality, that of Piketty (2013) or that of kuznets (1955)? In our
analysis we find that there is evidence that Kuznets' hypothesis is true, however, that would

imply that inequality will fall and not increase as Piketty (2013) argues. How is this possible?
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First of all to say that, as Lemieux (2010) explained, Piketty's work focuses on a specific
segment of the population, the richest, for a sample of countries that we can classify as highly
developed countries, then his analysis focuses on the tail of the Kuznets hypothesis, on the
side of very highly developed countries, which, if we look at Milanovic's analysis (2016) we
can see that they are experiencing a second wave of inequality, what this author calls "second
Kuznets curve", thus generating in the long term a trend shaped like a sinusoid and not a U-
inverted. This phenomenon, which Milanovic calls the "second Kuznets curve", is the form

of U observed in studies on inequality such as that carried out by Blanco and Ram (2018)

Then, answering the question. For all countries in a cross-sectional analysis, the
Kuznets curve is still valid; however, it seems that when these are highly developed, forces
that increase inequality again come into play, as warned by Stiglitz (2012) and Piketty (2013)
and Milanovic (2016), so it would be necessary for developed countries to carry out policies
to contain and reduce inequality, although, citing Lyubimov (2017): “The specific form of
such income redistribution is a topic for a separate discussion”. The only thing we can say
about it is that, according to Stiglitz (2012); the solution to inequality is not going to come
from market forces because of the power exercised over it by the richest collectives, but from
the state. However, concentrating market power in too few hands is just as bad as excessive

regulation.
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TABLE 1. DESCRIPTIVE TABLE OF VARIABLES.

Variable Observations Mean Standard deviation | Minimum | Maximum | Countries
Gini 2.528 36,76 9,99 16,23 77,3 187
GDP pc 7.333 11.747,99 15.438,77 134 208.740 187
Log(GDPpc) 7.333 8,72 1,16 4,89 12,24 187
Education 4.843 6,59 3,01 0,09 13,18 181
Polity IV 6.259 5,92 3,63 0 10 167
HDI 4.737 0,64 0,16 0,21 0,951 187
Agriculture 5.798 15,38 12,74 0,03 79,04 187

Note: All data provided are unweighted averages.

TABLE 2. TESTS PERFORMED ON THE REGRESSIONS FOR THE TOTAL SAMPLE.

Autocorrelation test | Heterocedsticity test | Breusch-Pagan Lagrangian multiplier | Im-Pesaran-Shin unit-root
Chi * t F t Chi® t Statistic t
45.430 0.000
45.186 0.000
10726 0.000 0.0067 13.67 138.37 0.000 4.1369 0.004
40.170 0.000




TABLE 3. ESTIMATION OF THE MODELS.

COCHRANE-ORCUTT ESTIMATION

Gini .
BASIC MODEL EXPANDED MODEL

COMPLETE NON-OECD OECD COMPLETE NON-OECD OECD
Regressors Estimates t Estimates t Estimates t Estimates t Estimates t Estimates t
Log(GDPpc) .1 | 14.78%* 371 6.41%* 1.35 -36.56%F  -2.01 11.57% 2,70 3.66 0.70 -41.67* -1.62
Log(GDPpc) .12 | -1.04%F  -4.66 -0.47%+¢ -1.71 1.63** 1.79 -0.76%*  -3.15 -0.26 -0.90 1.76 1.41
Education (1 -0.25 -1.48 -0.34%* -1.56 0.35 1.74
PolityIV . 0.39%%¢ 3.03 0.57#F* 4.05 -2.22 -2.70
OECD =533 _5.03 - - - -
Constant 8.46%** 0.48 21.79*++  1.08 234358 2,60 0.52* -0.03 30.73* 1.38 290** 2.27
R2? 0.75 0.74 0.69 0.78 0.73 0.77

SYSTEM GMM ESTIMATION
COMPLETE NON-OECD OECD COMPLETE NON-OECD OECD
Regressors Estimates t Estimates t Estimates t Estimates t Estimates t Estimates t

Log(GDPpc) .1 | 6.06%+* 0.35 24.84* 0.83 -62.91* -1.31 0.22%* 0.02 13.87* 3.52 20.60* 0.67
Log(GDPpc) .12 | -0.11%* -0.12 -1.18* -0.69 3.01%* 1.25 -0.009%* -0.02 -0.90%* -3.41 -1.13%* -0.77
Education ¢ -1.10% 2,58 -1.85%x 4,66 -0.40%* 1.73
PolityIV . 0.71* 1.77 0.94#%¢ 1.20 6.07+F** 4.11
OECD -5.93%* -2.48 - - - -
Constant 82.53**+  1.06 165.50*+F  1.28 358.16%*  1.51 49.36%* 1.05 106 1.80 -7.31 -0.05
Num. Instr. 61 60 61 133 118 121
Tests Estimates p-value | Estimates p-value | Estimates p-value | Estimates p-value | Estimates p-value | Estimates p-value
ml test -4.30 0.000 -3.57 0.000 -2.56 0.011 -4.27 0.000 -3.28 0.001 -3.10 0.002
m2 test -0.83 0.409 -0.91 0.363 -0.45 0.650 -0.80 0.421 -0.88 0.380 -0.13 0.893
Hansen test 72.6 0.125 55.05 0.131 52.8 0.141 140.56 0.264 105.62 0.258 32.67 0.261

Note: The null of the 71 and 72 test is the absence of first and second order serial correlation in the disturbances, respectively. The
null of the Hansen test is the adequacy of moment conditions. * Significant at 10%; ** significant at 5%; *** significant at 1%.



TABLE 4. ESTIMATION OF THE BASIC MODELS OF SENSITIVITY. HDI .. (OFFSETTING THE GDP pc)

COCHRANE-ORCUTT ESTIMATION

Gini .
BASIC MODEL
COMPLETE NON-OECD OECD
Regressors | Estimates t Estimates t Estimates t
HDI 4 28.16%* 1.98 12.04%* 0.71 -19.85%+%  _0.74
HDI (_2 =931k -1.61 -10.05%¢  -0.70 14.94%* 0.76
Constant 34.82%++  8.01 38.67***  7.85 39.31%%k 442
R2 0.76 0.75 0.73
BASIC MODEL
COMPLETE NON-OECD OECD
Regressors | Estimates t Estimates t Estimates t
HDI 51.26 0.59 108.10 0.92 -64.90 -0.68
HDI (2 -26.88 -0.42 -67.85 -0.75 44.38 0.98
Constant 58.81** 28.31 80.94** 2.21 53.71 1.59
Num. Instr. 77 75 77
Tests Estimates p-value | Estimates p-value | Estimates p-value
ml test -4.17 0.000 -3.09 0.002 -3.22 0.001
m?2 test -0.10 0.921 -0.10 0.917 -0.01 0.994
Hansen test 86.33 0.155 81.64 0.205 82.57 0.198

Note: See Note on Table 3.




TABLE 5 . ESTIMATION OF THE BASIC MODELS OF SENSITIVITY. AGRICULTURE .. (OFFSETTING THE GDP pc)

COCHRANE-ORCUTT ESTIMATION

Gini .
BASIC MODEL
COMPLETE NON-OECD OECD
Regressors Estimates t Estimates t Estimates t
Agriculture 1 0.087* 1.35 0.21* 2.84 -0.08%* -0.90
Agticulture (—12 | -0.0009*  -0.78 -0.002* -1.80 0.0013* 0.60
Constant 41.15%*%*  59.95 44.43%x 5512 32.59%F%  41.57
R2 0.75 0.70 0.70
BASIC MODEL
COMPLETE NON-OECD OECD
Regressors | Estimates t Estimates t Estimates t
Agriculture 1 0.048 0.18 0.25 0.76 -0.55% -2.28
Agriculture (_12 | -0.0004 -0.10 -0.002 -0.46 -0.015% -2.49
Constant 38.43*++  15.90 43.69**+  13.63 3437+ 14.67
Num. Instr. 87 84 87
Tests Estimates p-value | Estimates p-value | Estimates p-value
ml test -4.33 0.000 -3.09 0.002 -3.22 0.001
m?2 test -0.72 0.469 -0.34 0.736 -0.78 0.434
Hansen test 59.94 0.198 49.53 0.243 28.96 0.251

Note: See Note on Table 3.




TABLE 6. DESCRIPTIVE TABLE OF DATA ON SCALE, TECHNIQUE AND COMPOSITION EFFECTS.

Variable Observations | Mean Standard deviation | Minimum | Maximum | Counttries
Gini 2.528 36,76 9,99 16,23 77,3 187
GDP per capita 7.333 11.747,99 15.438,77 134 208.740 187
GDP per kilometre® 7.333 3,53 20,09 0,00001 647,52 187
Capital-labor ratio 4.765 35.395,35 39.386,27 323,89 295.076,7 187
Log(GDP per capita) 7.333 8,72 1,16 4,89 12,24 187
Log(GDP per km?) 7.333 -2,87 2,83 -8,84 6,47 187
Log (capital-labor ratio) 4.765 9,64 1,49 5,78 12,59 187

Note: All data provided are unweighted averages.



TABLE 7. ESTIMATION OF THE SCALE, TECHNIQUE AND COMPOSITION EFFECTS.

COCHRANE-ORCUTT ESTIMATION

Gini .
BASIC MODEL
COMPLETE NON-OECD OECD
Regressors Estimates t Estimates t Estimates t
Log(GDP per km?) 2540 17.44 | 133k 8,63 -2.27% 858
Log(GDP per capita) 1.79%* 2.01 3.85%x* 4.39 1.78* 1.15
Log(Capital-labor ratio) | 1.61** 2.06 0.70%* 0.93 4.09%x* 2.96
R2 0.88 0.93 0.89
BASIC MODEL
COMPLETE NON-OECD OECD
Regressors Estimates t Estimates t Estimates t
Log(GDP per km?) -2.59% 511 -1.97%% 388 -1.84%¢ 291
Log(GDP per capita) 3.83* -1.38 1.75% 0.64 4.35*% 1.37
Log(Capital-labor ratio) | 6.25%* 2.43 5.12%* 2.10 6.38%* 2.87
Num. Instr. 93 98 93
Tests Estimates p-value | Estimates p-value | Estimates p-value
ml test -3.35 0.001 -2.96 0.003 -2.08 0.037
m?2 test -0.03 0.972 0.24 0.807 -0.15 0.877
Hansen test 73.68 0.198 56.77 0.243 66.41 0.223

Note: See Note on Table 3.
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