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Abstract

This research paper explores the dynamic relationship
between income inequality and economic growth, with a
specific focus on both developed and developing countries
over two decades. Using a comprehensive econometric
approach, we analyze the Kuznets Curve hypothesis, which
posits an inverted U-shaped relationship between inequality
and growth. Our study uses a fixed-effects regression
model, along with advanced statistical techniques such as
instrumental variables and quantile regression. Python is
utilized to perform in-depth data analysis and visualization,
ensuring the precision and clarity of results. The findings
show that income inequality initially rises with economic
growth but decreases beyond a certain point, confirming
the Kuznets Curve hypothesis. Policy recommendations are
made to help economies balance growth with equality.
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Introduction

The relationship between income inequality and economic
growth has been at the center of economic discussions for
decades. Simon Kuznets’ pioneering work suggested that
as countries develop, income inequality follows an inverted
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U-shape pattern, increasing in the early stages of development
and decreasing as the economy matures. This is known as the
Kuznets Curve.

However,inmoderntimes, therelationship betweeninequality
and growth has become more complex due to globalization,
technological advancement, and policy interventions. Income
inequality is often seen as a double-edged sword —while it
can stimulate investment by concentrating wealth, it can also
hinder growth by reducing aggregate demand and limiting
access to education and health.

This paper attempts to revisit the Kuznets Curve hypothesis
and provide a comprehensive econometric analysis of the
relationship between income inequality and economic
growth. We use data from 100 countries between 2000 and
2020, and the analysis is performed using Python for data
handling, econometric modelling, and visualization.

2. Literature Review

Income inequality and economic growth have been subjects
of considerable debate in the field of economics. Simon
Kuznets (1955) was one of the first economists to link the two,
theorizing that income inequality initially rises as countries
begin to industrialize, peaks, and then declines as they
transition to more developed economies. This theoretical
model has influenced economic policies globally, particularly
in developing nations.

The Kuznets Curve has been tested empirically in multiple
studies, yielding mixed results. Neoclassical economists argue
that some level of inequality may be necessary for economic
growth by encouraging investment and innovation. On the
other hand, others have pointed out that excessive inequality
undermines social cohesion, limits access to education and
healthcare, and hampers long-term growth.

Recent work has also highlighted the importance of financial
and technological factors, which can either exacerbate or
mitigate inequality. This makes it important to reassess the
validity of Kuznets” hypothesis in a modern context, where
digitalization and globalization play significant roles in
shaping economies.
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3. Data and Methodology
3.1 Data Sources

The data used in this study is sourced from the World Bank’s
World Development Indicators (WDI) and the Organisation
for Economic Co-operation and Development (OECD). The
key variables are GDP per capita (constant 2010 USD) and
the Gini Coefficient, which measures income inequality.
Our dataset consists of 100 countries, both developed and
developing, covering the period from 2000 to 2020.

3.2 Variables

*GDP per Capita (GDP_pc): This is used as the
dependent variable and represents economic growth.

*Gini Coefficient (Gini): The main independent
variable, measuring income inequality on a scale of 0 to
1, where 0 represents perfect equality and 1 represents
perfect inequality.

¢ Control Variables: We include other variables such
as education level (Edu), investment rate (Inv), and
population growth rate (Pop_gr) to account for other
factors influencing economic growth.

3.3 Econometric Model

To analyze the relationship, we use a fixed-effects panel data
regression model. The base model takes the following form:

GDP, = fy + BiGiniy + G Ginis, + fyEdug, + Sydnvy + B Pop_gry + e + ;¢

Where:
o GDFyt is the GDP per capita for country i at time ¢.

o Gt js the Gini coefficient for country i at time t.

o Ginig captures the non-linear relationship

hypothesized by the Kuznets Curve.

o Edu it, Inv;, and Pop_gr are control variables for
education level, investment rate, and population growth
rate, respectively.
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o Ht represents the country-specific fixed effects, and it
is the error term.

We also apply instrumental variable regression to address
potential endogeneity issues and quantile regression to
explore the effects at different levels of the GDP distribution.

4. Empirical Analysis
4.1 Data Preparation Using Python

To conduct the empirical analysis, we utilize Python for
data cleaning, manipulation, and visualization. Below is the
Python code for loading and preparing the data:

pandas ped
TRy np

statsmodels . For

adu data pd.re

iny data utd a0 |

popgr_data e e

fatas, ons|
data, on=|

data.merge] pr data, on=[

data.dropnal inplace } °

4.2 Descriptive Statistics

The summary statistics of our dataset are as follows:
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Output:

The descriptive statistics show significant variation in GDP
per capita and the Gini coefficient, which enables us to
capture the different dynamics of growth and inequality
across countries.

4.3 Graphical Representation

The following scatter plot provides a visual representation
of the relationship between GDP per capita and the Gini
coefficient. The graph suggests an inverted U-shape,
indicative of the Kuznets Curve.
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Here is the graph showing the Kuznets Curve, which
illustrates the relationship between GDP per capita and the
Gini coefficient. As suggested by the inverted U-shape, the
graph reflects the hypothesis that income inequality first
increases and then decreases as economies grow

4.4 Regression Analysis

We run the fixed-effects regression model using Python’s
statsmodels library.

formula =

model = smf.ols(formula, data=data).fit()

print(model.summary())

Regression Results:
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The regression results confirm the Kuznets Curve hypothesis.
The positive coefficient on the Gini coefficient and the
negative coefficient on its square term indicate an inverted
U-shaped relationship between inequality and growth. This
suggests that, initially, income inequality increases with GDP
growth, but beyond a certain point, further economic growth
leads to a reduction in inequality.

5. Policy Implications

Based on our findings, policymakers should focus on the
following;:

* Progressive Taxation: Implementing progressive
tax policies to redistribute income more effectively and
reduce inequality.

* Investment in Education: Expanding access to
education, which plays a significant role in both reducing
inequality and fostering growth.

* Inclusive Economic Policies: Encouraging inclusive
growth policies that ensure marginalized groups also
benefit from economic progress.

Conclusion

This paper reaffirms the Kuznets Curve hypothesis and
provides empirical evidence that, while some level of
income inequality can promote economic growth, excessive
inequality has detrimental effects. The findings emphasize
the importance of balanced policies that foster both growth
and equality.

Future Research

Future research could explore the role of technology and
financial globalization in altering the relationship between
income inequality and growth. Additionally, regional-level
studies could provide more granular insights into how
specific policies affect inequality.
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