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Abstract 

According to the numerical data from the past three decades, income inequality remains a 

significant challenge on a global scale, irrespective of the countries’ development status. Even 

though the global economy has experienced growth, income inequalities have not decreased 

correspondingly. Global integration, international commerce, economic expansions, and 

changes in labor market dynamics all together participate in the process of shaping economic 

inequalities. The thesis investigates the impact of various macroeconomic indicators on income 

inequality and attempts to identify evidence for the bell-shaped Kuznets curve. Fixed- and 

random-effects models are utilized for the analysis, in which balanced panel data from 52 high- 

and middle-income countries covering the period 1998 through 2020 are considered. The 

results of our study identify a U-turned relationship between GDP per capita and income 

inequality, which does not support the Kuznets hypothesis. Furthermore, we also identified that 

higher average educational levels reduce income inequality, while international commerce and 

higher unemployment rates increase it. 
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  1   Introduction 

1.1   Background 
 

Presently, the concern of income inequality among populations is acknowledged as a 

significant challenge in both developed and developing countries (Qureshi and Derviş, 2016). 

This uneven distribution of income can be spotted by reviewing 2021 data, which reveals that 

more than 50 percent of the total world’s earnings were accumulated by the top 10 percent of 

earners, while the bottom 50 percent of the total earth’s inhabitants accumulated slightly more 

than 8 percent of the total earnings. The mean annual income of persons in this highest-earning 

segment was over 122,000 U.S. dollars, while the lowest 50 percent earned on average around 

3,900 U.S. dollars annually (Chancel et al., 2022). Although income inequalities in affluent 

countries diminished after the war until the early 1990s, they have since then increased in the 

largest part of these nations. The imbalance between the richest and poorest is pushed by a 

rising allocation of earnings among the top earners, implying that the largest share of total 

income is focused on the highest earners (Qureshi and Derviş, 2016).  Economic growth is 

generally considered beneficial for individuals affected by poverty; however, income 

inequalities diminish the positive effects of economic expansion that are crucial for overall 

growth (Amar et al., 2020).  Whereas certain nations have witnessed an overall decrease in 

levels of income disparities, others continue to struggle with core factors affecting inequality, 

such as basic access to human capital and financial resources, which are key drivers of 

inequality (Tsounta et al., 2015). 

Widening income gaps introduce a notable barrier, even for the wealthy economies of the 

present day. The increase in income inequality over the last 40 years is particularly evident in 

nations such as the United States, Germany, Australia, Japan, France, Italy, and the United 

Kingdom (Qureshi, 2023). The roots of this issue emerge from several factors, not solely as a 

direct consequence of pressures arising from growing innovations in technology or global 

integration. Decisions made by politicians, labor market dynamics, schooling levels, 

institutional policies, and many other factors also contribute to the issue of economic imbalance 

(Polacko, 2021; Qureshi, 2023).  Increased inter-country interactions are one of the sources of 

the growing disparities, as they have encouraged companies to move production to lower-cost 

countries, thus influencing salaries and disproportionately impacting lower-ability labor 

(Qureshi, 2023). Furthermore, a sharp categorization of labor and increased income disparities 

have resulted from shifting labor market demand patterns, which have increased the need for 

educated, higher-ability labor while decreasing the need for uneducated, lower-ability labor 

(Chusseau and Dumont, 2012). While many factors affecting income gaps are similar across 

developing and developed economies, the “informal sectors” in developing countries are 

additional contributors to rising inequality (OECD, 2011). 

Income disparities are also major challenges in emerging nations, causing unified efforts to 

address and mitigate these problems. Although most recent historical data demonstrate a 
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general decrease in income inequities, this evidence is not entirely trustworthy, as inequality 

has increased in some nations while decreasing in others. In many less developed nations, a 

part of the population still lacks access to necessities, which results in large differences in 

quality of life when weighted against wealthy nations (Alvaredo and Gasparini, 2015). In the 

most recent 40-year period, income inequality has risen most aggressively in developing 

countries such as China, Russia, India, and South Africa (Qureshi, 2023). The rise of economic 

disparity in emerging nations has proven to be a complicated process. Despite a decline in 

worldwide inequalities over the past three decades, owing mostly to the reduction of inter-

country inequality, intra-country inequalities within these nations have experienced an 

increase. Although economic development has been effective in mitigating general inequality 

levels, its influence is limited in nations with high levels of inequality. This increased degree 

of inequality not only hinders further efforts to reduce poverty but also tends to slow down 

economic expansion in the coming years (Ravallion, 2014).  

A collection of hypotheses and theories influence the explanations behind unevenly distributed 

incomes, each providing a different set of possible contributors to rising inequality levels. One 

of these contributors is international trade. In the words of Dorn, Fuest, and Potrafke (2022), 

international trade has varying impacts on different economies; wealthier economies 

experience an increasing impact on economic inequality, whereas international commerce 

tends to have a diminishing impact on less wealthy economies. Tsounta et al. (2015) draw 

attention to the important part of education, claiming that it is among the key factors that are 

highly related to income inequality. Higher education increases income levels, generates 

employment opportunities, and serves as an indicator of skills. Yet, education also has a darker 

side, as it tends to categorize workers into different brackets. Doğan and Cafrı (2016) introduce 

a further contributor, arguing that rising unemployment rates result in a higher number of 

workers without wage payments. This income loss further categorizes individuals according to 

their earnings, which increases economic inequality. A country's economic size is another 

widely discussed factor. Kuznets (1955) hypothesized that economic expansion has a biphasic 

impact on income inequality, with the first phase increasing inequalities and the second phase 

decreasing them. However, a major part of these contributors influence income inequalities 

differently across nations, mainly due to country-specific characteristics. The array of existing 

theories and conflicting findings underlines the multi-sided relationship between various 

determinants and the extent of income inequality. This presents unanswered questions that 

researchers have been investigating for decades, continue to investigate at present, and will 

likely continue to investigate in the future. 

 

The following research questions will be analyzed:  

• Do economic growth, trade openness, unemployment rates, educational attainment, and 

population growth each individually have a positive or negative impact on income inequality? 

• Is there any evidence for the Kuznets Curve in the dataset consisting of high- and middle-

income countries in modern times, spanning the period from 1998 to 2020? 
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1.2 The Aim of the Thesis 

 
The purpose of this thesis is to examine the impact of various aggregate macroeconomic 

parameters on income inequality. More specifically, the paper seeks to investigate whether 

factors such as a country’s economic development, international commerce, average schooling 

levels, unemployment rates, and population growth have a rising or diminishing effect on 

income inequality levels. The thesis aims to clarify the specific roles these determinants 

undertake in forming inequalities of income, particularly concentrating on economies classified 

as high- and middle-income. Additionally, as a reaction to the ongoing discussions surrounding 

the relevance of the Kuznets’ hypothesis in modern times, this paper also attempts to test 

whether relatively new data, covering high- and middle-income economies from 1998 to 2020, 

supports the evidence of the Kuznets proposed inverted U-shaped curve. 

1.3 Limitations 

 
A major boundary of our study is the restricted number of countries and the duration of the 

studied timeframe. Despite the abundance of data covering many economies, the Gini 

coefficient, which served as a dependent variable in our study, was missing for many nations 

before 1998 and after 2020. Furthermore, educational data, which represented one of our main 

explanatory variables, was also missing for many countries before 1998 and not available for 

any countries after 2021. These boundaries obligated us to reduce both the time frame and the 

number of countries considered. We aimed to employ balanced panel data to prevent issues 

associated with missing data and overrepresentation of a particular country.1 This criterion 

resulted in a framed time interval and restricted the selection of countries. While alternative 

databases for income inequality exist, they apply different techniques for gathering and 

estimating the data, which could lead to less consistent and biased results. Hence, our selection 

of timeframe and countries was based on the availability of consistent data. This constraint 

narrowed the scope of our analysis, at least partly affecting our results, but not necessarily in a 

negative way. Prior studies have successfully analyzed even shorter time frames and fewer 

countries. Nevertheless, it is still important to be aware of the fact that a balanced panel dataset 

leads to a smaller quantity of data, which in turn might result in efficiency loss. 

Another boundary the study faces is our inability to analyze and discuss every possible 

potential factor affecting income inequality, due to the scope of the study and time limitations. 

The number of factors affecting income inequality is wide, which becomes evident when 

reviewing different studies and the explanatory variables these studies are analyzing. 

Furthermore, as stated previously, the primary aim of this study was to explore the direction of 

the relationship between the previously mentioned parameters and income inequality rather 

than quantifying the size of the differences among them. We consider this a limitation since 

 
1 Balanced panel data implies that the dataset includes identical periods for all entities (in this case countries) across all independent variables 

(Baltagi, 2005).  
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evaluating and comparing the volumes of these effects can be challenging and may vary greatly 

from nation to nation. 

Lastly, we also believe that alternative econometric models could capture different and perhaps 

more insightful angles of both the Kuznets’ curve and other determinants of income inequality. 

Moreover, other estimation techniques might be more effective in handling issues associated 

with heteroskedasticity, autocorrelation, and other sources of bias. We are aware of the 

existence of many different statistical tools and estimation techniques that could alternatively 

be employed and might even yield preferable results. However, we also believe that every 

possible estimation technique has its pros and cons. After weighing these differences, our 

capabilities, and our statistical knowledge, a decision was made to employ the methods we are 

currently employing. 

2 Theoretical Framework  

 

Income inequality has been the subject of intense discussion across different time frames. 

Scholars have proposed various theories to explain the paths of narrowing or widening income 

gaps, each providing a unique explanation of the issue. This section will introduce some of 

these theories and definitions that are relevant to the discussions in this study. The section also 

introduces the main findings of other studies related to the Kuznets Hypothesis to provide a 

better understanding of the ongoing discussions about its relevance. 

2.1 Gini coefficient and Lorenz curves 

 
Borjas (2023) clarifies that economic disparity can be examined by analyzing how domestic 

income is partitioned among a particular nations inhabitants. This analysis classifies all the 

residents into several income brackets, which range from house units at the bottom of the scale 

to those at the top. These house units form a curve known as the ‘Real Lorenz curve’. This bent 

line represents what fractions of the total nation’s income these groups are receiving. The 

Egalitarian Lorenz curve, on the other hand, illustrates a case of completely optimally allocated 

income across a nation. By graphing together these curves, one can compute the Gini 

coefficient, which functions as a measurement of income inequity and is represented in 

expression (1). This coefficient is computed by dividing the region between Real and 

Egalitarian Lorenz curves by the total space under the line of Egalitarian Lorenz. This 

quantification scales from 0 to 1, with 1 representing completely unequally distributed 

economic wealth and 0 representing completely equally distributed economic wealth. We 

employ the Gini coefficient as the study's dependent variable to quantify differences in income 

inequalities across nations. 

                                 𝐺𝑖𝑛𝑖 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 =
𝑆ℎ𝑎𝑑𝑒𝑑 𝑎𝑟𝑒𝑎

1

2

                                                       (1)   

Where the ‘Shaded area’ represents the space between the Real and Egalitarian Lorenz curves, 

and the denominator of  ½  represents the area below the Egalitarian Lorenz curve (Blue line). 
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Figure 1 demonstrates the Egalitarian Lorenz curve as a blue line connecting corners A and B. 

Similarly, the curved black line is the Real Lorenz Curve, which depicts the concrete income 

dispersion. The vertical axis displays the share of income, and the horizontal axis represents 

the share of the population. 

 

 

 

 

 

 

 

 
              

                        Figure 1: Illustrative representation of income distribution using Lorenz curves. 

2.2  Kuznets Hypothesis 

 
During the mid-20th century,  Kuznets (1955) introduced a paper titled Economic Growth and 

Income Inequality, in which he developed a hypothesis today recognized as “The Kuznets 

curve.” Regardless of the shortage of numerical data at the time, the author conducted an 

empirical analysis involving solely three nations to support the proposed hypothesis. Figure 2 

represents a theoretical illustration of the Kuznets concave-down parabolic curve, which 

suggests a two-stage relationship between the Gini coefficient and economic development 

measured by GDP per capita. 

  

 

 

 

 

 

 

 

                                 

                              

   Figure 2: Theoretical illustration of the Kuznets curve. 
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The theory categorizes fluctuations in income inequality into two primary economic stages, 

each of which presents a unique impact on income distribution. During the initial stage, 

economic expansion causes income inequalities to rise; however, in the second stage, it 

mitigates these inequalities. In other words, there is a turning point on the bell-shaped Kuznets 

curve where economic development begins to narrow the income gap. As claimed by Kuznets, 

the start of economic development marks the beginning of stage one, during which countries 

typically convert from a farming and cultivation-driven economy to a factory and industry-

driven economy. This transformation allows a certain fraction of the workforce to shift from 

lower to higher performance sectors, resulting in higher incomes but also greater income 

disparities, as only a specific part of the worker's benefits. Consequently, the rest of the workers 

do not experience any income changes. According to Kuznets, the trend of rising income 

inequality should decrease at the start of stage two, when economic growth reaches its turning 

point. These changes occur due to the expansion of the manufacturing sector; in the later stage, 

the manufacturing sector becomes accessible to a larger portion of the population, resulting in 

more workers shifting to this higher-productivity sector, which offers better-paid employment 

opportunities. These higher income opportunities for a larger portion of the population then 

contribute to further development, normally characterized by higher accessibility to human 

capital and skill development opportunities, which allows more individuals to compete for 

high-income jobs. Kuznets also argues that further economic development results in political 

and social changes, which in turn lead to more equal income distribution. 

 

As explained by Barro (2000), the Kuznets hypothesis continues to be applicable in analyzing 

various approaches, stretching outside its original interpretation that discussed farming and 

manufacturing sectors. However, findings of different studies, which attempt to identify 

evidence for the Kuznets curve vary; some studies find supporting evidence, while others do 

not. For instance, Barro (2000) and Barro (2008) utilize cross-country panel datasets and 

identify evidence for the Kuznets curve for the period from 1960 to 2000. Similar results are 

obtained by Fawaz, Rahnamamoghadam, and Valcarcel (2012) who differentiate between 

developing and developed countries, finding evidence for both groups for data covering the 

period 1960 to 2007. Theyson and Heller (2015), as well as De Gregorio and Lee (2002), also 

successfully find evidence for the inverted U-shaped relationship. On the other hand, Kuştepeli 

(2006) attempts to encounter evidence across European countries but fails; Ram (1991), along 

with Nielsen and Alderson (1997), does not manage to obtain any evidencing results either.2 

Therefore, finalizing that the Kuznets hypothesis applies to all datasets, including those with 

varying diversities of country samples and time frames, is inconsistent. The variability in these 

findings may depend on factors such as methodological aspects, quality of data, time intervals, 

country-specific elements, and the measurements of the variables included in the analysis.3 To 

provide a brighter picture of the issue, Table 1 summarizes the main findings of several studies 

related to the Kuznets hypothesis, along with additional details. 

 
2 See also Dogan and Cafri (2016), Oczki, Wedrowska and Muszynska (2017), Kuzmar (2023), and Gallup (2012). 
3 Table 1 shows that the RE and FE models are the most common ones used to find evidence for the Kuznets curve across this sample of 

studies. However, other estimation techniques also appear. 
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Some research publications propose convincing arguments that challenge the overall 

applicability of the bell-shaped Kuznets’ curve. For instance, Piketty (2006) and Piketty (2014) 

argue that Kuznets’ theory may be of less relevance in current and future economic 

environments. The author explains that the decrease in income inequality levels observed in 

the numerical data, which was utilized to verify the proposed hypothesis, was not a direct 

outcome of economic expansion. Instead, these falling inequality levels were influenced by 

other factors, such as historical events and specific policy decisions, which were introduced in 

response to financial crises and war-related conflicts occurring at that time. Piketty also 

declares that economic growth alone may not reduce inequality, as proposed by Kuznets’ 

hypothesis, and that patterns of income inequality are more dependent on the specific context.  

A further factor, that raises question marks about the relevance of Kuznets’ hypothesis is the 

“East Asian Miracle,” which was discussed by Stiglitz (1996). As the author explains, this 

phenomenon refers to the period from 1965 to 1990, during which countries such as Japan, 

Taiwan, South Korea, Hong Kong, Singapore, Thailand, Malaysia, and Indonesia experienced 

significant economic expansion avoiding a corresponding rise in income disparities.4 This 

outcome was achieved mainly through various government policies, which aimed to fight for 

a more equitable distribution of income. 

 

Table 1:  Brief overview of main findings from some of the previous studies on Kuznets evidence. 

Authors/Studies Period 

analyzed 

 Regions 

analyzed 

No of 

countries 

(Data type) 

Statistical 

method 

Evidence 

(Yes/No) 

Barro (2000)  1960-1995 AS, EU, AM, AF 100 (Panel) FE, OLS 

 

Yes 

 

 

Barro (2008)5 1960-2000 

 

AS, EU, AM, AF 100 (Panel) 

 

FE 

 

Yes 

Gregorio and Lee (2002) 

 

1960-1990 

 

AS, EU, AM, AF 49 (Panel) 

 

SUR 

 

Yes 

 

Fawaz et al. (2012) 

 

1960-2007 

 

AS, EU, AM, AF 55/56 (Panel) 

 

FE, Dynamic 

panels 

Yes 

 

Theydon and Heller (2015) 

 

1992-2007 

 

N/A 

 

147 (Panel) 

 

FE, RE, OLS Yes 

 

Hall (2018) 

 

1980-2010 AS, EU, AM, AF 117 (Panel) RE Yes 

Ram (1991) 

 

1947-1988   

 

US (states) 

 

N/A (Panel) 

 

N/A  No 

 

Kustepeli (2006) 

 

1951-1998 

 

EU 

 

N/A (Panel) 

 

FE No 

 

Doğan and Cafrı (2016) 2000-2012   

 

OECD 

 

34 (Panel) 

 

GMM No 

 

Nielsen and Alderson (1997) 

 

1970 -1990 

 

US (counties) 

 

3100 (Panel) 

 

RE No 

 

Oczki, Muszyńska and Wędrowska (2017) 

 

2004-2013 

 

EU 27/15/12 

(Panel) 

FE, RE  

 

No 

 

Kuzmar (2023) 

 

2004-2020 

 

EU 

 

14/10 (Panel) 

 

FE, RE 

 

No/Yes 

 

Gallup (2012) N/A AS, EU, AM, AF 87 (Panel) FE, SKM No 

Kiatrungwilaikun and Suriya (2015) 2000-2012 AS,EU,AM,AF 91 (Panel) FE, RE No 

Note: N/A stands for not available/not stated, AS stands for Asia, EU stands for Europe, AM stands for America, and AF stands for African continent. The 

column named “Evidence” shows if evidence for an inverted U-shaped relation was found. The following notation “x/x/x” denotes that the study categorized 

countries into distinct groups. SKM stands for “Stochastic Kernel Model”. SUR stands for “Seemingly Unrelated Regression”, while FE – fixed effects, and RE 

– random effects. Kuzmar (2023) finds evidence for Eastern European countries but not for Western European countries. 

 
4 This does not stand in line with what Kuznets (1955) has hypothesized. 
5 Barro (2008) builds up on Barro (2000) with a wider time frame. 
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2.3   Stolper-Samuelson Proposition 
 

Stolper and Samuelson (1941) proposed an alternative theory in the early 1940s that 

demonstrates a link between income distribution and international trade. The theory was 

initially evolved from the Heckscher and Ohlin model and is today recognized as a “Stolper 

and Samuelson preposition.” 

The core presumption of a 2 x 2 x 2 structure, in which two different economies fabricate a pair 

of different commodities using a pair of two resources, "labor and capital," powers the 

proposition of Stolper and Samuelson (1941). It explains how international commerce 

influences the compensations for each country's production resources, assuming that the 

fabrication of these two commodities requires these input resources at varying levels. The 

theory maintains that countries allocate their resources to produce and export commodities that 

extract the value from their plentiful resources intensively while simultaneously importing 

products specialized in the production and exportation of other nations. This type of production 

concentration eliminates price differences for completed commodities across these two trading 

nations and directly impacts income distribution. In particular, an increase in the price of the 

completed commodity due to higher international demand results in a revenue gain for the 

primary resource employed in its production, which may potentially diminish the income 

linked to the less utilized resource. Thus, the proposition links trade with changes in income 

distribution, explaining that trade can both increase and decrease income gaps within countries, 

depending on the relative availability of resources used in production. International commerce 

moves countries' fabrication towards products with “comparative advantage,” a motion that 

results in wage adjustments in less competitive industries. As stipulated in the proposition, 

trade interactions can hurt the real compensation of a nation’s limited input resources. 

Particularly if these endowments face increased competition or cannot easily move to more 

competitive sectors. To sum up, the theory underlines the intense connection between trade 

policies, the availability of production resources, and income distributions within countries. 

 

Dorn, Fuest, and Potrafke (2022)  deliver a more concrete explanation of the Stolper and 

Samuelson proposition, claiming that international trade benefits a nation’s plentiful 

fabrication resources in parallel disadvantaging the limited ones. Therefore, under the premise 

that wealthier countries have a plentiful supply of financial/physical assets and high-ability 

workers and a scarcity of low-ability workers, trade should end up resulting in greater 

compensation for financial/physical assets and high-ability workers but not for uneducated 

low-ability workers. This, in turn, results in less equally distributed income. On the contrary, 

assuming that poverty-affected nations are rich in low-ability workers, these workers should 

then gain economically from trade, which consequently reduces income disparities. Thus, 

according to the authors, international trade is more beneficial for poor countries when it comes 

to mitigating the issue of income inequality. Winters, McCulloch, and McKay (2004) argue 

that the Stolper and Samuelson proposition is driven by multiple assumptions and limitations 

that largely simplify the relationship between income distribution and international trade, 

thereby reducing this theory’s efficiency in practice.  
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However, despite its simplicity, it still serves as a base for many modifications of this theory, 

highlighting its importance in discussions related to international trade and uneven income 

distribution. 

3 Review of empirical literature  

 
Numerous studies exist trying to explain the primary drivers of rising and falling income 

inequality levels within different nations. This section summarizes some of these studies and 

their findings related to the determinants we examine in our study. 

3.1 Education 

 
An important element among the factors influencing income distributions is schooling levels; 

thus, more equally distributed educational access is associated with more equally distributed 

income (Mayer, 2010). Individuals pursuing education increase their future job, income, and 

career prospects. However, the decision to pursue education is not solely affected by a 

willingness to be educated, but also by factors such as the academic achievements of other 

family members, varying educational standards across nations, the quality of education, and 

individuals' social and financial status. Education is not the only factor affecting income 

inequality, but it is one of the key contributors participating in the process of shaping these 

inequalities (OECD, 2017). 

 De Gregorio and Lee (2002) investigated the effects of unequal schooling opportunities and 

higher average schooling levels on inequalities in income. The study’s methodology applied 

an unbalanced panel dataset, which consisted of 49 developed and developing nations and 

covered the period from 1960 to 1990. The estimations received from the SUR model 

demonstrated a declining effect, which arises from both higher mean schooling periods and 

more equitable access to education, on income inequalities. This underlines that both higher 

average academic levels and higher equality in educational access are associated with narrower 

income gaps.6 Moreover, on the basis of their approximations, the scholars argue that 

government public spending on social programs can positively influence educational 

accessibility and improve educational opportunities for individuals from lower income 

brackets. However, irrespective of these insightful findings, the authors bring to the forefront 

that public spending and higher schooling levels alone cannot stand as the only explanation for 

the issue of income inequality. Therefore, although statistical evidence sends signals that 

nations with a greater number of educated individuals tend to witness a more balanced spread 

of income, this does not fully explain the presence of income inequality. Furthermore, the 

authors mark that the dominant part of research analyzing the relationship between income 

distribution and schooling reaches similar conclusions. An upward trend in average completed 

education is associated with more equally allocated income, while unequal schooling 

opportunities are linked to more unequally allocated income. 

 
6 SUR stands for “Seemingly Unrelated Regression.” 
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Hall (2018) analyzed what impact both the volume and standard of schooling have on income 

inequality in the context of both rich and poor nations. The author approached the problem by 

utilizing the RE model on a dataset consisting of 117 economies, covering the period from 

1980 to 2010.7 Hall captured schooling standards using global examination marks and 

evaluated the volume of schooling employing a measurement that captures the average of a 

typical time dedicated to education. The study’s main findings discovered that both excellence 

and mean period of schooling are important and statistically significant elements participating 

in the course of reducing income disparities. The mean period of schooling, according to the 

estimations, is more important and effective in reducing these inequalities. Brueckner, Van 

Long and Vespignani (2022) exploit slightly different measurements for these variables but 

arrive at a similar conclusion, claiming that both the higher average duration and excellence of 

education have an inverse and statistically significant relationship with economic inequality. 

In a further study, Rodríguez-Pose and Tselios (2009) viewed the issue from another 

perspective by analyzing the impact of different schooling levels on income disparities. The 

study applied an unbalanced panel dataset that included countries from the Eurozone, covering 

the period from 1995 to 2000. To analyze the allocation of human resources, the authors 

divided schooling levels into three primary branches including elementary, post-elementary, 

and higher schooling levels. Via the implementation of FE and RE models, the study observed 

some noteworthy findings, which demonstrated that larger gaps in income are closely linked 

to greater disparities in schooling levels. The estimated results revealed that a greater 

proportion of individuals completing post-elementary and higher schooling leads to greater 

inequalities in income. Post-elementary schooling, according to the authors, has a more 

pronounced effect on income inequality. The study hypothesized that these widened income 

gaps may be the result of the signaling effect, in which workers with higher levels of school 

attainment communicate their superior skills to companies, while those without or with lower 

school attainment communicate their inferior skills. This signaling effect could result in 

differentiation between varying levels of schooling, putting upward pressure on income 

disparities. However, these results conflict with the findings of Neagu, Dumitere, and Braica 

(2016), who focused on analyzing European countries, during a slightly different timeframe, 

from 2000 to 2014. The authors exposed that more individuals completing post-elementary 

education tend to reduce income inequality. These findings are also supported by Barro (2000), 

who found that an increase in the percentage of individuals completing post-elementary 

education decreases income inequality, while more advanced education increases it. 

In summary, the relationship between education and income disparities can present 

contradictions. A positive effect may arise from education creating job opportunities, which 

consequently increases income. On the other hand, it can also segregate workers into two 

classes: educated and uneducated, thereby expanding job opportunities for educated 

individuals and not for uneducated ones. 

 
7 Refer to Section 5 for further explanations on FE and RE models. 



 

11 
 

3.2  Unemployment 

 
A large number of studies have explored the multi-sided relationship between income 

inequality and unemployment, each touching on a different aspect of this relationship. This 

interaction is also probed by the study of Gustafsson and Johansson (1999), which investigated 

the effect of rising unemployment rates on the Gini coefficient in 16 OECD countries over the 

time interval stretching from 1966 to 1994. The authors determined, through the application of 

both RE and FE estimation techniques, that unemployment has a negative but statistically 

insignificant effect on income inequality. However, the authors claim that the impact of 

unemployment on income inequality might present misleading findings. This occurrence may 

be attributed to the fact that additional factors, such as high subsidies, unemployment 

compensations, and heightened work motivation among the rest of the household, may reduce 

the impact of unemployment and consequently decrease the real effects on income inequality. 

Rehman, Khan, and Ahmed (2008) examined how income distribution is affected by rising 

unemployment rates across countries in various income groups. To achieve this, the authors 

categorized 51 nations into several distinct income brackets, including lower-income, 

moderate-income, and upper-income economies, spanning from 1975 to 2002. Employing the 

method of regular pooled OLS estimation, the authors found that unemployment was positively 

correlated with income inequality in both moderate-income and upper-income countries.8 As 

the authors explain, this proposes that an increase in income disparities is linked to a rise in 

unemployment rates within these economic groups. However, when the authors pooled all the 

countries into one single large sample, unemployment presented a negative coefficient, which 

indicates that the relationship is more complicated when all countries are considered.9  

 

Rehman, Khan, and Ahmed (2008) findings align rather well with the results of another study, 

which was conducted by Blinder and Esaki (1978). The authors examined the impact of rising 

prices and joblessness on the dispersion of earnings among American households, which were 

categorized into five groups based on their earning levels, stretching from the lowest to the 

highest. Using the OLS estimation model, they discovered that from 1947 to 1974, higher levels 

of labor market inactivity disproportionally benefited the wealthiest households, while the 

poorest 40 percent of the households experienced greater income losses during periods of high 

unemployment. Based on the study's estimations of how much unemployment affects each 

income group, they approximated that for every single percent increase in labor market 

inactivity, approximately 0.26 to 0.30 percent of the country's earnings are shifted from the 

bottom 40 percent of the poorest earners to the top 20 percent of the country’s wealthiest. 

 

Collectively, these studies demonstrate that the relationship between unemployment and 

income inequality is not straightforward, as it is heavily influenced by country-specific factors 

such as social security systems or economic sizes.  

 

 
8 OLS stands for “Ordinary Least squares” or even called as “ Pooled OLS “ in the context of panel data. 
9 This indicates that the sign of the relationship varies across different income groups. 
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3.3  Trade Openness 

 
Another widely debated contributor to changes in income distributions is the country’s trade 

openness. Neagu, Dumiter, and Braica (2016) investigated how international trade across 

various countries influences income inequality alongside other influential variables such as 

multinational investments and school attainment. The authors analyzed data originating from 

10 nations located in the European region, covering the timeframe from 2000 to 2014. A 

variable representing the sum of total trade activity as a percentage of GDP was utilized by the 

authors to quantify the volume of international interactions. The study employed a total of five 

different statistical models, including trade volume as a variable in each model, revealing that 

the coefficient for trade volume is highly significant and has a positive correlation with income 

inequality in all models. Their models estimate that income disparities grow by approximately 

7 to 8 percent for every 10 percent increase in trade volumes. 

Barro (2008) examined the appropriateness of the Kuznets’ hypothesis as well as the impact of 

international commerce and rising GDP per capita on the Gini coefficient. His working paper 

focused on the period from 1960 to 2000 and examined the patterns of income inequality on a 

global scale, involving a total of 100 countries. The main findings from the statistical output 

demonstrated that as a nation's trade interactions increase, there is a corresponding tendency 

for income disparities within the country to widen. The author also presents a convincing 

argument regarding the relationship between international trade and income disparities through 

an examination of the effect of trade on GDP per capita. Barro claims, on the basis of his 

findings, that the effect of trade liberalization on economic expansion is positive and 

substantial. This underlines the fact that although trade may straightforwardly widen income 

distribution, its contribution to economic development can mitigate some financial hardships, 

even though it also tends to increase income disparities. 

 

Meschi and Vivarelli (2007) explored the interaction between income distribution and 

international commerce, questioning and criticizing the Heckscher-Ohlin model’s foundational 

assumption of technological homogeneity among countries. Their study involves data 

stretching from 1970 to 1999 and applies to a total of 70 low- and middle-income nations. The 

authors argue that the advances in technology in poor and rich nations are not equivalent. 

Further building up on this argument, their study delivers a more detailed analysis of how trade 

between countries with varying technological capacities impacts various types of labor. As 

explained by Meschi and Vivarelli, technological innovations are transported from affluent 

nations to emerging nations throughout the trading process. This transportation benefits only a 

specific fraction of the workforce that has enough abilities to make use of these technologies, 

thereby increasing income inequality.10 While the study empirically supports the fact that trade 

raises income inequality, it also underlines that the destination of trade plays a heavy role. In 

particular, the authors claim that trading with affluent economies complicates economic 

disparity in emerging countries by negatively affecting lower-skilled labor, consequently 

leading to an increase in income inequality. 

 
10 The reason for this is that these innovations require specific knowledge and skills (Meschi and Vivarelli, 2007). 
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3.4  Economic development 

 
The association between economic expansion and income inequality is not straightforward. 

Some studies propose that economic growth is associated with lower income inequalities 

whereas others suggest the opposite. The variance in these viewpoints is frequently clarified 

through the lens of the Kuznets curve. 

 

The interaction between income disparities and various determinants of income inequality is 

investigated in the study by Gustafsson and Johansson (1999), with economic expansion, as 

measured by GDP per capita, being one of those determinants. The study’s methodology 

includes the use of RE and FE estimation techniques, as well as a dataset consisting of 16 OECD 

countries and covering the period from 1966 to 1994. A part of the estimated regressions 

demonstrated a statistically significant inverse (negative) relationship between countries' 

economic output and income inequality. Despite these findings, the authors explain that a 

considerable number of their estimated regressions are not statistically significant, which 

indicates that the relationship is multi-sided. More explicitly, they clarify that the allocation of 

wealth among the population and various supportive government policies greatly influence this 

interaction. Finally, the authors emphasize that economic expansion does not necessarily need 

to be associated with a more equitable distribution of income. 

 

Qehaja-Keka et al. (2023) supply additional knowledge via analysis of a cross-country panel 

dataset covering 27 EU nations. The dataset consisted of nations with a considerably high 

median per capita income of 33,335 US dollars between the years 2008 and 2019. The paper 

relied on four divergent statistical estimation techniques, including ordinary least squares 

(OLS), ordinary least squares with robust standard errors (OLSR), fixed effects (FE), and 

random effects (RE), using a pool of approximately 300 data points. The OLSR and OLS 

methods demonstrated a significant and adverse relationship between per capita income and 

income inequity. Nevertheless, the FE and RE models yielded estimations with insignificantly 

negative and positive coefficients, respectively. These fluctuations in the estimated outcomes 

underline a complicated and, unfortunately, not transparent connection between economic 

expansion and disparities in earnings. 

 

To gain some insights into a non-linear Kuznets' hypothesized two-phase relationship between 

economic expansion and income inequality, we consult the study by Kuźmar (2023), where the 

author originally focused on trying to identify evidence for the Kuznets’ curve. Kuźmar (2023) 

analyzed the proposed relationship in two different clusters of EU nations over a period ranging 

from 2004 to 2020. The first grouping consisted of 10 economies from Eastern Europe, while 

the second classification included 14 economies from Western Europe. Through the application 

of RE and FE models, the author discovered that there exists a second-degree polynomial 

relationship between income inequality and economic development for both groups. To put it 

precisely, the author obtained an inverse U-formed link among Eastern European nations, 

where inequality first rises and then falls. On the other hand, the more developed Western 
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European nations observed a regular U-turned relationship, indicating that economic 

development initially reduces income disparities before increasing them. 

 

Barro (2008) carried out a comparable study by exploiting a dataset comprising a pool of 100 

countries classified as both developing and developed, which covered the period from 1960 to 

2000. Through the use of the FE regression analysis, the study attempted and successfully 

identified Kuznets’ hypothesized bell-shaped relationship between unequally distributed 

income and economic expansion. These outcomes indicate that inequality initially accelerates 

but, at a later stage, declines when the economy expands further. Furthermore, the author 

claims that the relationship between income inequality and economic development is nation-

specific, as it largely depends on the country’s economic status. 

3.5  Population growth  

 
Butler et al. (2020) investigated the relationship between income gaps and demographic 

expansion across American county divisions during a time frame from 1980 to 2016. By 

employing the FE regression analysis, the authors identified that positive population growth 

has a diminishing impact on income disparities. Nevertheless, the authors claim that these 

effects likely vary depending on the physical location under examination and the degree to 

which income inequality impacts that particular area, which makes the analysis of this 

relationship less transparent. 

 

In their study, Sitthiyot and Holasut (2016) examined the link between population levels and 

economic inequality, as quantified by the Gini coefficient, in both developed and developing 

countries. By applying a regular OLS estimation approach to a dataset from 69 countries for 

the year 2012, the study discovered an inverted parabolic relationship between population size 

and income disparities. These findings demonstrate that an increase in population size has a 

two-stage effect on income disparities; inequality initially rises and then falls as the population 

size increases. 

 

 Rehman, Khan, and Ahmed (2008) analyzed what impact population growth has on income 

inequality among various income groups in 51 economies spanning the years 1975 to 2002.11 

The authors discovered, employing OLS estimation, that in both moderate-income and upper-

income nations, income disparities tend to widen as demographic expansion accelerates.12 

According to the authors, a potential explanation for this outcome is that rising demographic 

expansion is associated with a greater percentage of non-working individuals, consisting of the 

elderly and children. A higher number of non-working individuals places higher economic 

pressures on society, mostly affecting the poorest households. 

 

 
11 The study classified nations into four categories: low, lower-middle, upper-middle, and high-income nations. 
12 These studies  highlight that the relationship between population size and income inequality is multilayered, as it largely depends on country-

unique aspects such as geographical locations, the country’s economic size, and likely many other contributors. 
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4 Methodology 

 
This section outlines the adopted methodology to investigate the proposed research questions. 

It includes a description of the collected data, measurement approaches, and the variables 

analyzed and considered as determinants of income inequality in our study. The section 

concludes with a notation table. 

4.1  Data 

 
To investigate the proposed research questions, this study utilizes the advantages of a cross-

country balanced panel dataset. As pointed out by Studenmund (2016), panel data greatly 

increases the dataset’s volume, offering a more solid foundation for the study. It also enables 

the analysis of issues across multiple observational units and time intervals. In the case of the 

following study, this longitudinal dataset includes entities from several sections, more 

specifically countries, which cover identical time frames, with all independent variables in the 

models also spanning over these same periods. A total of five explanatory variables are 

included, as detailed in Sub-section 4.2; all these variables are measured on an annual basis.13 

Our choice of countries and the timeframe analyzed in this study is primarily based on data 

availability as stated in Section 1.3. The collected data covers 52 countries, of which 36 are 

located in the European region, 8 are from the Pacific and East Asia, and 8 are from the 

American continent. The variables' timeframe spans from 1998 to 2020, covering a total of 23 

years. According to the World Bank’s (2022) country income level classification, the countries 

included in our study are categorized as high-income and middle-income.14 The list of these 

countries can be reached by referring to Appendix 9.1. 

The study's numerical data were collected from already existing databases across the three main 

sources: the World Data Bank, the Global Data Lab (GDL), and the Standardized World 

Income Inequality Database (SWIID) Version 9.6. We collected income inequality data, 

measured by the Gini coefficient, from SWIID, a standardized world income inequality 

database. SWIID gathers its data on income inequality from a variety of large, publicly 

available sources, such as the OECD, Eurostat, the World Bank’s PovcalNet, the UN Economic 

Commission, and national statistical offices around the world. SWIID’s data are then estimated 

using the Luxembourg income study as the benchmark, which is widely recognized and 

accepted within the research community for its reliability. Educational data were retrieved from 

GDL, a self-sustained, university-based research institution hosted by Radboud University in 

the Netherlands. The GDL provides high-quality, easily accessible, and comprehensive 

worldwide data on educational measurements. The institution builds its datasets on 

 
13 The choice for these variables is based on a reaction to theories and studies discussed in the previous sections. 
14 Income group classification is based on gross national income per capita expressed in US dollars. However, it is important to mention that 

economies evolve, and their classifications also change. This means that countries might have been in different classification groups in the 
past and that these classifications should not be taken as the most relevant. We reviewed the World Bank’s country income classification list 

from 1998 to 2020, which revealed that classification has not changed dramatically for most of the countries, although some countries 

experienced movements from lower-middle to upper-middle or from upper-middle to high-income during this period. The only three countries 
that experienced a significant movement from low- to upper-middle-income are China, Georgia, and Armenia. 
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international household surveys and census records. We collected numerical data values for the 

remaining explanatory variables, such as real GDP per capita, unemployment rate, international 

commerce openness, and population growth, from the World Data Bank. This extensive 

database collects its numerical data from a variety of trustworthy sources, including research 

institutions, globally operating organizations, statistical offices, and others, which makes its 

datasets internationally recognized for their quality and reliability. In summary, various 

empirical studies internationally accept and utilize the data sources used in this study, 

demonstrating their trustworthiness and consistency. 

4.2  Variables    

4.2.1 Income Inequality 

The Standardized World Income Inequality Database (SWIID) Version 9.6 offers two different 

types of Gini coefficients. One is measured after taxes and transfers (GNI_dsp), and the other 

is measured before taxes and transfers (GNI_mkt). In this study, we only utilize the Gini 

coefficient calculated before taxation and transfers, which is denoted as GNI_mkt.15 This 

coefficient functions as a dependent variable. The dataset contains Gini coefficient values 

ranging from 0 to 100, with 0 representing perfectly equally distributed economic wealth and 

100 representing perfectly unequally distributed economic wealth. Typically, numerous 

theories and studies represent these coefficients on a 0 to 1 scale. SWIID, on the other hand, 

converts it to a larger scale, which makes these values more easily interpretable, without 

altering the initial interpretation. 

4.2.2 Education 

Human capital is one of the key factors contributing to changes in economic wealth disparities 

and therefore should be taken into accordance when analyzing determinants of income 

disparities (Nielsen and Alderson, 1997). To represent the educational situation in a country, 

our study employs a variable denoted by (MYS), which stands for mean years of schooling. 

This measurement includes average years of education attained by individuals aged 25 and 

older. Nevertheless, as explained by the GDL database, in nations lacking data, education is 

measured by the greatest educational level attained.16 In such a situation, the records were 

converted into years of schooling using insights on the typical duration required to complete a 

particular level in the respective nation.  

4.2.3 Economic Development 

To capture countries' economic sizes, our study introduces an independent variable, gross 

domestic product per capita (GDPpc). This variable is measured by a computation that divides 

the annual gross domestic product by the population size in the middle of the year. The term 

‘gross domestic product’ represents the aggregate gross value added by all domestic producers 

 
15 Measuring income disparities before government intervention helps to understand the raw impact of the included variables. Furthermore, 

the original theory proposed by Kuznets (1951) does not address governmental interventions. Finally, judging the efficiency of government 

policies, including social support and taxation, is not the objective of this study.  
16 The data source does not provide any information about which of these specific countries they are. 



 

17 
 

and is measured in real terms using the year 2015 (USD) as the base year.17 This parameter 

serves as a proxy for income and is necessary for the analysis of the Kuznets' inverted U-shaped 

curve. 

4.2.4 Trade Openness  

As proposed by Stolper and Samuelson (1941), international trade is also associated with 

inequalities in income distribution. To quantify the volumes of international interactions among 

countries, we employ a measurement that sums the imports and exports of both products and 

services, expressed as a fraction of gross domestic product (Tropen). This metric, which has 

been verified by prior studies, is considered to be an appropriate measurement to evaluate a 

country’s trade interactions.18 

4.2.5 Unemployment Rate 

Another important variable closely related to income inequalities is the unemployment rate 

(Nielsen and Alderson, 1997). In our study, we evaluate the labor market situation using the 

country’s unemployment rates (Unem). This measurement includes both male and female 

unemployed individuals. It represents the fraction of the labor force that is either searching for 

jobs or is unemployed. Similar to the remaining variables, the unemployment rate is measured 

on an annual basis. 

4.2.6 Population Growth 

Changes in population size are an additional determinant to consider when attempting to 

comprehend the existence of income inequality (Rehman, Khan, and Ahmed, 2008). To capture 

the changes in population size, we utilize a measurement of annual population growth, 

expressed in percentage terms (POP_G). For this measurement, the population includes all 

inhabitants of a country, irrespective of their nationality or residency status. 

 

Table 2: Notations for variables. 

• Unem: Unemployment rate • Gini_mkt:  Market Gini coefficient 

• GDP_pc: Real gross domestic product per capita • MYS: Mean Years of Schooling 

• Tropen: Trade openness • Pop_G: Population growth 

5 Method and Analysis 

 
This section provides an overview of the characteristics of the data employed in this study, 

including tables representing summary statistics and correlation matrix. It also explains the 

rationale for the chosen functional forms and the statistical models employed. The section 

concludes with a prediction table, which summarizes our expectations. 

 
17 GDP per capita measured in constant 2015 US.D focuses on real growth, eliminating effects from inflation. 
18 See for instance Neagu, Dumiter and Braica (2016) and Barro (2000). 
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5.1   Summary Statistics 

 
To ensure the reliability of our data, we constructed a table with the main summary statistics, 

which include the mean, median, standard deviation, minimum, and maximum values for each 

variable. Table 3 summarizes the main summary statistics.  The Gini coefficient, which serves 

as a measurement of income inequality, ranges from 32.5 to 64.5. The standard deviation of 

4.786 indicates a medium variation in income inequality levels across the included countries. 

Brazil registered the highest Gini coefficient in 1998, while Ukraine registered the lowest in 

2018. A significant difference between the maximum and minimum GDP per capita highlights 

that there is a markable difference in economic sizes across nations in our country sample. 

Luxembourg had the highest GDP per capita in 2007, whereas Armenia had the lowest in 1998. 

The mean value for the unemployment rates shows that on average, 8.226% of individuals were 

unemployed, with a median slightly lower at 7.283% during the period from 1998 to 2020. The 

large difference between a maximum of 27.61% and a minimum of 1.21%, as well as a standard 

deviation of 4.174, demonstrates that unemployment levels vary widely across our 52 

countries. Greece recorded the highest unemployment rate in our data in 2013, while Moldova 

recorded the lowest in 2020. Individuals in different countries have on average completed 11.04 

years of education, with a median slightly higher at 11.41. The range between the minimum 

value of 4.93 and a maximum of 14.13 indicates that the highest mean years of schooling were 

approximately triple the size compared to the lowest. Germany had the highest average years 

of schooling in 2016, while Brazil had the lowest in 1998. The wide spread of data representing 

countries’ total trade as a percentage of GDP reflects differing levels of openness to 

international trade; Singapore experienced the highest percentage in 2008 and Brazil’s lowest 

in 1998. Finally, during our analyzed period from 1998 to 2020, the population expanded by 

an average of 0.4289% yearly, with a low standard deviation indicating that this growth was 

stable. Singapore saw the highest growth in 2008, while Croatia saw the lowest in 2001.19 

Table 3: Main Summary statistics. 

Source: Constructed by authors. 

 
19 Lowest population growth in Croatia is negative;  a fall by -3.848%. 

 

Variable Definition Mean  Median S.D.  

 

Min Max 

Income inequality  

 

Income inequality before taxes and transfers (Gini 

coefficient). 

47.36 

 

 

48.00 

 

 

4.786 

 

 

32.50 

 

 

64.5 

Real GDP per capita    

 

GDP (Constant USD. 2015) divided by midyear 

population. 

25919.13 

 

17973.2 

 

22248 

 

1116.9 

 

112417.9 

 

Unemployment rate 

  

% of the total labor force that is unemployed (male 

and female). 

 

8.226 

 

 

7.280 

 

 

4.174 

 

 

1.210 

 

 

27.69 

 

 

Mean Years of Schooling  

 

Average education completed by individuals aged 

25 and older. 

11.04 

 

 

11.41 

 

 

1.894 

 

 

4.930 

 

 

14.13 

 

 

Population growth  Percentage increase in midyear population from 

year 𝑡-1 to year 𝑡  

0.4289 

 

 

0.4178 

 

 

0.887 

 

 

-3.848 

 

 

5.322 

 

 

Trade Openness Exports plus imports as a fraction of 

GDP  (
𝑿+𝑴

𝑮𝑫𝑷
 ) × 𝟏𝟎𝟎 

93.46 77.50 

 

 

62.11 16.44 437.3 
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5.2 Correlation Matrix 
 
The existence of a strong intercorrelation between explanatory variables can affect the output 

of the estimated regressions. Analyzing a standard correlation matrix is a possible technique 

that increases the likelihood of discovering this issue. The coefficients included in this matrix 

represent the degree of connection between a pair of regressors, which fluctuates from -1 to 1. 

A score of -1 indicates an ideal negative linkage, 1 indicates an ideal positive linkage, and 0 

indicates the absence of any correlation. Scores going beyond 0.8 or falling below -0.8 could 

potentially signify the presence of troublesome multicollinearity (Studenmund, 2016). Table 4 

summarizes the simple Pearson correlation scores for all variables included in our study. It is 

important to note that this correlation matrix reflects relationships exclusively within the 

dataset of our study. Our correlation matrix indicates that countries with high GDP tend to have 

greater levels of average education completed, which becomes evident by viewing the positive 

coefficient of 0.4350. Furthermore, a negative score of -0.4029 between GDP and 

unemployment rate signals that there is a tendency for nations with higher GDP levels to 

experience lower unemployment rates. A positive correlation coefficient with a value of 0.4386 

indicates that higher population growth is positively correlated with economic expansion 

across our country sample. Table 4's general picture reveals only weak to moderate 

correlations, indicating the absence of severe multicollinearity. 

Table 4: Correlation matrix 

 Gini_mkt  PopG Tropen 

 

MYS GDPpc   Unem  

Gini_mkt 1       

PopG 0.1204 1      

Tropen -0.2099 0.1071 1     

MYS -0.1779 -0.1693 0.2327 1    

GDPpc 0.0482 0.4386 0.3429 0.4350 1   

Unem 0.1620 -0.3391 -0.1628 -0.2094 -0.4029 1  

Source: Constructed by authors. 

5.3 Model specifications 
 

The functional forms and models we employ in our study are primarily based on the theory 

proposed by Kuznets (1955), which requires an inverted U-formed relationship between 

economic development and income inequality. This relationship is modeled by including a 

second-degree polynomial for the variable representing income in our regression model. This 

allows us to model the proposed hypothesis, describing that inequality first rises and then falls 

as a country’s economy expands. As explained by Ram (1991), when specifying the functional 

form to capture evidence for the Kuznets`s curve, most papers share one characteristic: they 

focus on economic development and its square term. Khasru and Jalil (2004), note that while 

some studies apply logarithmic forms, others utilize basic level forms without logarithmic 

transformations, as shown in hypothetical equations (2) and (3), where GINI represents income 

inequality, 𝑌 represents income, and 𝐴𝑁 denotes an array of other explanatory variables,  which 
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are considered to be important determinants of income inequality levels.20 Both Gallup (2012) 

and Khasru and Jalil (2004) point out that evidence for the Kuznets curve may appear with one 

of these functional forms but not necessarily for the other. 

 

                                           𝐺𝐼𝑁𝐼 = 𝛼 + 𝛽1𝑌 +  𝛽2𝑌2 + ∑ 𝛽𝑁𝑖𝐴𝑁𝑖
𝑁
𝑖=1  + 𝜀                                    (2) 

                      𝐺𝐼𝑁𝐼 = 𝛼 + 𝛽1 𝑙𝑜𝑔(𝑌) + 𝛽2(𝑙𝑜𝑔( 𝑌))2 + ∑ 𝛽𝑁𝑖𝐴𝑁𝑖
𝑁
𝑖=1 + ε                                 (3) 

 

As a result, we decided to follow the reasoning presented by Khasru and Jalil (2004) and Gallup 

(2012) and attempt to explore whether evidence for the Kuznets curve exists across these 

functional forms. 

Additional variables have been included to control for other determinants of income inequality 

that prior studies have verified as impacting income distribution. When considering other 

studies, these additional control variables vary widely, largely depending on the research focus; 

for instance, Barro (2000) incorporates factors such as trade openness, education, and 

institutional variables. Similarly,  De Gregorio and Lee (2002) include education and social 

expenditure as variables in their analysis. Another example is a study by Kuştepeli (2006), 

where control variables such as the exchange rate, growth of private investments, and 

government spending are incorporated. Consequently, we incorporate an array of variables that 

are commonly included in existing literature and have been proven to impact income 

inequality.21 The functional forms for these additional control variables are determined through 

graphical inspections, representing the relationship between each individual variable and our 

dependent variable, income inequality.22 According to these inspections, the majority of the 

variables exhibited a linear relationship with the Gini coefficient. However, we apply a 

logarithmic transformation to the variable (Tropen), which represents trade openness, to 

capture its non-linear effects and reduce the magnitudes of positive skewness and kurtosis. This 

allows the data to become more symmetric and normalized. For histograms illustrating 

frequency distributions for variables (Tropen) in both functional forms, refer to Appendix 9.3. 

Scatter plots illustrating the relationships between dependent and independent variables are 

available in Appendix 9.2. 

As mentioned previously, the data we are analyzing is of the longitudinal balanced panel type. 

According to Studenmund (2016), the two most common models for the analysis of cross-

sectional panel data are the random- (RE) and the fixed-effects (FE) models.  

5.3.1 Fixed Effects Model 

 
The fixed effects estimation technique provides unique constant terms for each country and 

time interval by employing regular dummies. These binary variables aim to isolate period- and 

 
20Array of additional variables are excluded when testing its simplest form proposed by Kuznets (1955). 
21 In other words, the choice of the incorporated variables was based on a reaction to previous studies. Refer to Section 4.1 for the included 

variables 
22 This was done because no theories exist proposing a specific functional form for the remaining independent variables. 
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country-specific attributes that are frequently overlooked and vary across the panel dataset. 

Some of these country-specific elements are also challenging to quantify and include in the 

regression model, which makes these left-out measurements “omitted variables.” However, 

these unique group constant terms allow for effectively capturing the nature of panel data and 

avoiding issues arising from left out variables due to country-unique characteristics. It also 

addresses the issue of omitted variables more effectively compared to other simplified models 

that fail to consider the structure of the panel data and, more importantly, the biases caused by 

omitted variables (Studenmund, 2016).  

In our study, cross-sectional entities consist of 52 different countries, with the period ranging 

from 1998 to 2020. Deininger and Squire (1998) argue that when analyzing the Kuznets’ 

hypothesis in cross-country panel data, country-specific effects should be considered instead 

of being aggregated into a single pool. Following the recommendations of Studenmund (2016), 

Deininger, and Squire (1998), and the choice of statistical models employed in the studies 

mentioned in Sections 2 and 3, we employ the fixed-effects (FE) method as one of our main 

approaches. Equations (3) and (4) present the formulations for two empirical models, in both 

logarithmic and linear forms, estimated in this study employing the FE method. 

Model 1 

𝐺𝑖𝑛𝑖𝑖𝑡 = 𝑎𝑖 +  𝛽1(𝐺𝐷𝑃𝑝𝑐𝑖𝑡) + 𝛽2(𝐺𝐷𝑃𝑝𝑐𝑖𝑡)2 + 𝛽3(𝑀𝑌𝑆𝑖𝑡) + 𝛽4(𝑃𝑜𝑝𝐺𝑖𝑡) + 𝛽5𝑙𝑜𝑔(𝑇𝑟𝑜𝑝𝑒𝑛𝑖𝑡) +
𝛽6(𝑈𝑛𝑒𝑚𝑖𝑡) + 𝜀𝑖𝑡                                                                                                                                                               (4) 

Model 2 

𝐺𝑖𝑛𝑖𝑖𝑡 = 𝑎𝑖 +  𝛽1𝑙𝑜𝑔(𝐺𝐷𝑃𝑝𝑐𝑖𝑡) + 𝛽2(log (𝐺𝐷𝑃𝑝𝑐𝑖𝑡))2 + 𝛽3(𝑀𝑌𝑆𝑖𝑡) + 𝛽4(𝑃𝑜𝑝𝐺𝑖𝑡) +
𝛽5𝑙𝑜𝑔(𝑇𝑟𝑜𝑝𝑒𝑛𝑖𝑡) + 𝛽6(𝑈𝑛𝑒𝑚𝑖𝑡) + 𝜀𝑖𝑡                                                                                                                       (5)                         

                                                         

Where 𝐺𝑖𝑛𝑖𝑖𝑡 is the Gini coefficient for the country 𝑖 at time 𝑡, representing income inequality. 

𝐺𝐷𝑃𝑝𝑐𝑖𝑡 is the GDP per capita for the country 𝑖 at time 𝑡, indicating economic output per 

person. 𝑀𝑌𝑆𝑖𝑡 are the mean years of schooling for the country 𝑖 at time 𝑡, representing average 

schooling level. 𝑃𝑜𝑝𝐺𝑖𝑡 is the population growth of the country 𝑖 at time 𝑡. 𝑇𝑟𝑜𝑝𝑒𝑛𝑖𝑡 is the 

trade openness (total trade as a fraction of GDP) for the country 𝑖 at time 𝑡. 𝑈𝑛𝑒𝑚𝑖𝑡 is the 

unemployment rate for the country 𝑖 at time 𝑡, showing the proportion of the labor force that is 

unemployed. 𝑎𝑖 represents the country-specific fixed effect. 𝜀𝑖𝑡 is the error term for the country 

𝑖 at time 𝑡. 

5.3.2 Random Effects Model 

 
Random-effects (RE) is another possible option compared to the fixed-effects (FE) method, as 

discussed by Studenmund (2016). Unlike the FE model, the RE estimation technique operates 

under the premise that constant terms are randomly sampled from a common distribution of 

constants. In other words, the intercept for each cross-sectional group is not fixed as in the FE 

model. While the FE model addresses omitted variables through the application of dummies, 

the RE model makes a critical assumption that the overlooked effects of the excluded variables 
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do not exhibit any correlation with the variables included in the regression.23 However, since 

FE implies that each cross-sectional group has its own unique constant term, it has lesser 

degrees of freedom compared to RE. This makes RE preferable to FE if the underlying 

assumption of non-correlation is met.24 

Expressions (5) and (6), which are identical in structure to (3) and (4), are estimated using the 

RE model. They include the same variables but introduce a term 𝑢𝑖, representing the random 

differences between countries. 

Model 3 

𝐺𝑖𝑛𝑖𝑖𝑡 = 𝛾 +  𝛽1(𝐺𝐷𝑃𝑝𝑐𝑖𝑡) + 𝛽2(𝐺𝐷𝑃𝑝𝑐𝑖𝑡)2 + 𝛽3(𝑀𝑌𝑆𝑖𝑡) + 𝛽4(𝑃𝑜𝑝𝐺𝑖𝑡) + 𝛽5𝑙𝑜𝑔(𝑇𝑟𝑜𝑝𝑒𝑛𝑖𝑡) +
𝛽6(𝑈𝑛𝑒𝑚𝑖𝑡) + 𝑢𝑖 + 𝜀𝑖𝑡                                                                                                                                                       (6) 

Model 4 

𝐺𝑖𝑛𝑖𝑖𝑡 = 𝛾 +  𝛽1𝑙𝑜𝑔(𝐺𝐷𝑃𝑝𝑐𝑖𝑡) + 𝛽2(log (𝐺𝐷𝑃𝑝𝑐𝑖𝑡))2 + 𝛽3(𝑀𝑌𝑆𝑖𝑡) + 𝛽4(𝑃𝑜𝑝𝐺𝑖𝑡) +
𝛽5𝑙𝑜𝑔(𝑇𝑟𝑜𝑝𝑒𝑛𝑖𝑡) + 𝛽6(𝑈𝑛𝑒𝑚𝑖𝑡) + 𝑢𝑖 + 𝜀𝑖𝑡                                                                                                             (7)               

                        
Where all variables are defined above, and: 𝛾 is the overall intercept, 𝑢𝑖 is an indication of an 

unobserved random effect that varies between countries but is constant over time. 

The difference between the FE and RE models lies in how they handle the country-specific 

effects 𝑎𝑖 and 𝑢𝑖. A Hausman test can be performed to decide between the appropriateness of 

the results provided by the FE and RE models. This test assesses whether the slope coefficients 

in the RE model are biased by testing for interdependency between the predictor variables and 

unaccounted country-unique influences. If the chi-squared (𝜒2) statistic is statistically 

significant, typically indicated by a p-value at or below 0.05, it indicates the presence of 

correlation, which violates the underlying assumption of the RE model. This signals that the 

RE effects model may be a less appropriate choice, thus supporting the estimations of an FE 

model (Baltagi, 2005).25  

The presence of autocorrelation and heteroskedasticity in panel data does not impact the 

reliability of the estimated slope coefficients. However, these slope coefficients may be less 

than optimal, and standard errors could be skewed (Baltagi, 2005).26 The purpose of this paper 

is to analyze the regressors of previously introduced equations (2) to (6) by employing both FE 

and RE estimation techniques. To ensure the highest possible quality of our estimated results, 

we conducted several statistical tests to increase the likelihood of identifying any potential 

issues related to our data. These tests revealed the existence of cross-sectional dependence, 

heteroskedasticity, and autocorrelation, which needed to be addressed in order to make our 

findings as trustworthy as possible. We, therefore, utilized robust standard errors (SCC) 

developed by Driscoll and Kraay (1998) to address these potential sources of bias in our results. 

Hoechle (2007) explains that these robust standard errors effectively address and correct 

 
23 In other words, it is presumed that any country-unique attributes not considered do not impact the variables that are explicitly included. If 

this condition is satisfied, estimation becomes more efficient. Yet, the estimated coefficients might be affected by bias if a correlation is 
present. 
24 RE estimates only one variance component for all intercepts, allowing for smaller standard errors than the FE model. 
25 See Appendix 9.4. 
26  Baltagi (2005) suggests incorporating robust standard errors as a remedy. 
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autocorrelation, heteroskedasticity, and cross-sectional dependence. Furthermore, they have an 

advantage over many other robust standard errors due to their lower sensitivity to the size of 

cross-sectional units included in the panel data.  

5.4  Predictions 
 
Before moving on to the estimated regression coefficients, we also provide some expectations 

for the potential impacts on the dependent variable (the Gini coefficient). These expectations 

are based on the empirical and theoretical literature discussed in Sections 2 and 3. Table 5 

summarizes the expected influence of independent variables on the dependent variable, 

highlighting the anticipated direction of these effects. 

We expect higher average educational attainment to have a reducing effect on income 

inequality as the countries analyzed in the study are mostly high- and middle-income countries. 

We believe that higher average education opens up more equitable employment opportunities, 

leads to higher wages, and consequently reduces inequalities.27 Conversely, we expect higher 

unemployment to have an increasing effect on income inequality because fewer jobs and lower 

income for non-working individuals lead to wider income gaps.28  

Our expectations regarding the relationship between income inequality and countries' trade 

openness draw on previously discussed empirical evidence and the preposition of Stolper and 

Samuelson (1941). None of the examined countries are classified as low-income, which allows 

us to believe that trade openness increases income disparities. Rising competition, market 

concentration, and increasing benefits for educated people, which are assumed to be more 

abundant resources in high- and middle-income countries, could all be contributing factors.  

We do not explicitly state any expectations for the relationship between population growth and 

income inequality due to the conflicting findings of the previous studies. We also believe that 

this relationship depends on multiple country- and culture-specific sub-factors. These sub-

factors probably have the potential to explain the reasons behind these growing or shrinking 

populations. Lastly, providing expectations for the signs of GDP and GDP-square is 

challenging since, as mentioned previously, different studies find conflicting results and draw 

different conclusions about the evidence for the Kuznets curve. Therefore, we classify our 

expectations as neutral.  

We also provide scatter plots for some countries in Appendix 9.2, in Figures 4 to 6, which 

graphically illustrate the relationship between log ( 𝐺𝐷𝑃𝑝𝑐) and 𝐺𝑖𝑛𝑖 coefficient, as well as the 

fact that these relationships differ across countries. Some relationships demonstrate an inverted 

U-formed pattern, while others show tendencies for U-turns, and some are linear.29 Barro 

(2008) notes that to verify the evidence for Kuznets's hypothesis of an upside-down U-formed 

 
27  According to studies by De Gregorio and Lee (2002), Hall (2018), and Brueckner, Van Long, and Vespignani (2022), the nation’s income 

inequality falls as the average level of education attained rises. Nevertheless, it is worth noting that various forms of education measures are 
likely to be interpreted differently. 
28 See Blinder and Esaki (1978), Rehman, Khan, and Ahmed (2008), and Doğan and Cafrı (2016). 
29 Inverted U-turn relationships are more graphically clear than those of the countries demonstrating regular U-turns. 
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relationship, we need to observe the following outcomes: 𝛽1 > 0, 𝛽2 < 0.30 A Positive sign for 

𝛽1 and a negative for 𝛽2 indicate a downward-facing parabola. To achieve greater confidence 

in the reliability of the obtained results, the coefficients also need to be statistically significant. 

 

Table 5: Expected effect on the dependent variable. 

Independent variable      Expected effect 

𝑯𝟏: 𝑈nemployment rate Positive (+) 

𝑯𝟐: GDP per capita  Neutral (=) 

𝑯𝟑: Trade openness Positive (+) 

𝑯𝟒: Mean years of schooling Negative (-) 

𝑯𝟓: 𝑷opulation growth  Positive/Negative (+/-) 

Note: The dependent variable is the Gini coefficient. 

 

 

 

6 The Results 
 
This section summarizes the estimations, which were obtained by employing previously 

described methods, models, and datasets. The data is balanced, organized, and transformed to 

longitudinal type using Excel, while the numerical estimated values were obtained from the 

statistical package Gretl. Section 6.2 compares and discusses how well our findings align with 

the results of other previously summarized studies. 

6.1  Results and Estimates 

 
Table 6 summarizes the estimated results, which were obtained using fixed-effects (FE) and 

random-effects (RE) models. All regressions contain an equal number of observations, which 

confirms that the dataset is balanced. Columns (3) and (4) represent the estimations for Model 

1 and Model 2, respectively. In a similar manner, Columns (7) and (8) correspond to Model 3 

and Model 4. To test for evidence of the Kuznets curve, we only include GDP and its square 

term in Columns (1), (2), (5), and (6), thereby excluding other variables. We will discuss the 

results presented in Table 6 by comparing the columns in the following order: (1) with (5), (2) 

with (6), (3) with (7), and then (4) with (8). 

 

 

 

 

 

 

 
30 If  𝛽2 > 0 and either 𝛽1 > 0 or 𝛽1 < 0, then U-shape tendencies are observed ( see Models 1 to 4 for the representation of 𝛽1, 𝛽2 ) 
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Table 6: Estimation results with Driscoll-Kray robust standard errors (SCC). 

Independent 

Variable 

                                                  FE                                                            RE 

       (1)       (2)          (3)       (4)        (5)        (6)         (7)          (8) 

Constant 

 

47.412 

(1.418) *** 

91.887 

(11.9031) *** 

31.822 

(1.514) *** 

88.012 

(11.837) *** 

47.361 

(1.7994) *** 

86.9198 

(10.250) *** 

33.3940 

(1.7847) *** 

78.0875 

(11.459) *** 

 

GDP per capita 

 -6.572e-05 

(6.952e-05) 

 

 -10.5755 

(3.3481) *** 

 0.00012 

(5.19e -05) ** 

-14.467 

(3.472) *** 

-5.546e-05 

(5.084e-05) 

-9.3646  

(2.830) *** 

9.62e-05  

(6.15e -05) 

-11.4933 

(3.3287) *** 

 

Square of GDP 

per capita 

 

1.482e-09 

(4.561e-010) 

*** 

0.6098 

(0.2172) *** 

3.88e-012 

(2.148e -010)  

0.9278  

(0.2326) *** 

1.234e -09 

(4.52e -010) 

*** 

0.5386 

(0.177) *** 

1.581e -011 

(5.18e -010)  

0.7349 

(0.2182) *** 

 

Mean Years of 

Schooling 

            

           - 

            

           - 

-0.3137  

(0.1320) ** 

-0.4328 

(0.1516) *** 

 

          -             

            

           - 

-0.2376 

(0.1129) ** 

-0.3196 

(0.1322) ** 

 

Trade openness 

 

  

           - 

  

           - 

3.2294 

(0.4620) *** 

3.2139  

(0.4422) *** 

 

          -  

  

           - 

2.8096 

(0.3814) *** 

2.8202 

(0.3834) *** 

 

Unemployment  

               

          -    

               

          -    

0.2249 

(0.01718) *** 

0.2517 

(0.0222) *** 

 

          - 

               

          -    

0.2226  

(0.0212) *** 

0.2425 

(0.0224) *** 

Population 

growth 

 

       

           - 

       

           - 

-0.1039 

(0.0807)  

-0.0884 

(0.0788)  

 

          - 

       

           - 

-0.0882  

(0.1118)  

-0.0791 

(0.1303)  

Within R- 

squared 

0.044151  0.019544  0.24321 0.24702 - - - - 

Observations 1196 1196 1196 1196  1196 1196 1196 1196 

# of cross-

sectional units 

52 52 52 52 52 52 52 52 

Hausman’s test    

“chi-square” 

  (p-value) 

- - - - “25.695” 

(2.632e-06) 

“6.351” 

(0.04177) 

“143.971” 

(1.45e -28) 

“22.983” 

(0.0008022) 

Notes: *** denotes significance at the 1% level, ** at the 5% level, and * at the 10% level. The dependent variable is the Gini coefficient. 
“FE” represents the fixed effects model while “RE” represents the random effects model. Columns (1) and (5) present results in level forms, 

whereas columns (2) and (6) apply a logarithmic transformation for GDP per capita. Columns (3) and (4) correspond to Model 1 and Model 

2, respectively, and Columns (7) and (8) to Model 3 and Model 4, respectively. Hausman test: p-value above 0.05 indicates failure to reject 

𝐻0:suggesting that RE estimates are reliable and consistent. Driscoll-Kraay robust Standard errors (SCC) are used in all regression to address 

autocorrelation, heteroskedasticity, and cross-sectional dependence. The values in the parenthesis below estimated coefficients are “standard 

errors”. 

 

 

 

We initiate the analysis by viewing Columns (1) and (5), which represent the coefficients of 

two identical equations that were estimated using two different estimation techniques, the FE 

and RE models. Both (𝐺𝐷𝑃𝑝𝑐) and (𝐺𝐷𝑃𝑝𝑐)2 are in level forms.31 The estimates from the FE 

model in Column (1) illustrate a negative sign for GDP and a positive sign for its square term; 

however, the coefficient for GDP is insignificant. We obtain a comparable output from the RE 

model in Column (5), which displays a negative sign for GDP and a positive sign for its square 

term, with the square term for GDP being significant at the 1% level. As indicated by the 

within-R-squared of 0.04415, the GDP and its square term in level forms within each cross-

sectional entity over a given period account for approximately 4.4% of the variation in the Gini 

coefficient. The Hausman test yielded a p-value of 2.632e-06, which allows us to reject the null 

hypothesis that the estimates from the RE model are appropriate. In other words, the test 

presents evidence that the RE model is less efficient in this specific situation, signaling that FE 

 
31 Level forms in this context mean that we do not apply logarithmic transformations for 𝐺𝐷𝑃𝑝𝑐  or its square term. 
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estimates are more consistent. To sum up, neither of the two estimation techniques provides 

evidence in favor of Kuznets' curve when examining the level forms of GDP and its square 

term. 

 

We estimate Columns (2) and (6) identically to Columns (1) and (5); however, in this case, we 

are examining whether evidence for the Kuznets curve exists when we apply logarithmic 

transformations to both log (𝐺𝐷𝑃𝑝𝑐) and (𝑙𝑜𝑔(𝐺𝐷𝑃𝑝𝑐))2. When comparing Columns (2) and 

(6), it becomes evident that the magnitudes of the coefficients for GDP and its square term are 

remarkably similar in both models. The signs for the GDP are negative in both models, while 

the GDP-square terms are positive, indicating a U-turned parabolic relationship between the 

Gini coefficient and economic development. This is contrary to the original Kuznets 

hypothesis, which suggests that inequality first falls and then rises. For both models, GDP and 

its squared term present statistical significance at a 1% level. As indicated by the within-R-

squared in Column (2), the GDP and its square term in logarithmic forms within each cross-

sectional entity account for approximately 2% of the variation in the Gini coefficient. The 

results for the Hausman test in Column (6), with a p-value below 0.05, signal that the 

differences in coefficients between the FE and RE models are statistically significant. This 

explains that the FE model estimates are more reliable in this situation.  

 

We conduct additional regressions for Model 1 and Model 3, presenting the results in Columns 

(3) and (7), respectively. In addition to GDP and its square term, which are expressed in level 

forms, these models include explanatory variables such as mean years of schooling, population 

growth, unemployment rate, and trade openness. The coefficients for GDP and its square term 

are positive in each model; however, in the RE model, the coefficients are completely 

insignificant. In contrast, the FE model presents a significant coefficient for GDP at the 5% 

level, while the coefficient for the square term is insignificant. In each model, the variables 

representing education are negatively and significantly related to the dependent variable at the 

5% level. Both estimation techniques reveal a positive and significant 1% correlation between 

trade openness and income inequality. Similarly, unemployment rates have a positive and 

significant effect at the 1% level in both models, indicating rising inequality levels and higher 

unemployment rates. Finally, estimates for population growth present a negative and 

insignificant relationship between income inequality and population growth across both 

models. The within-R-squared implies that approximately 24.3% of the proportion of variation 

in the Gini coefficient is explained by the included independent variables within entities over 

time. Lastly, the Hausman test, with a p-value of 1.45e-28, strongly indicates that the RE 

estimates are inconsistent, which advocates for a preference for the FE model in Column (3) 

over the RE model in Column (7). 

Once more, we estimate Columns (4) and (8) similarly to Columns (3) and (7), but with 

logarithmic transformations applied to GDP and its squared term, which correspond to Model 

2 and Model 4, respectively. In both models, presented in Columns (4) and (8), the coefficient 

for GDP is negative and positive for its square term, both statistically significant at the 1% 

level. The coefficient representing education repeatedly provides a negative coefficient in both 

models, indicating that an increase in average years of education completed is associated with 
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a decrease in income inequality. This coefficient is statistically significant at 1% in the FE 

model and 5% in the RE model. Trade openness is positively and 1% significantly related to 

the Gini coefficient in both estimation techniques, presenting a positive relationship between 

income inequality and trade openness. The positive and 1% significance levels for the variables 

representing the unemployment rate in both models imply that higher unemployment rates are 

associated with higher income inequality. Lastly, the results indicate a negative relationship 

between population growth and income inequality, yet this relationship remains insignificant 

in both the FE and RE models. The within R-squared value in Column (4) shows that 

approximately 24.7% of the variation in the Gini coefficient is explained by independent 

variables within each entity over a given period. With a p-value of 0.0008, the Hausman test 

favors the FE model over the RE model, thereby endorsing the results in Column (4) over (8). 

6.2   Discussion 
 

The primary objective of this study was to examine the evidence supporting the Kuznets’ curve. 

As stated in the previous sections, the evidence for Kuznets’ hypothesis is inconsistent across 

prior studies. Certain studies provide support for it, while others fail to do so. Upon examining 

a dataset of 52 high- and middle-income countries, covering the time frame from 1998 to 2020, 

we were unable to identify any evidence that would verify or support Kuznets’ hypothesis 

regarding the upside-down U-formed relationship between economic development and income 

inequality. Specifically, neither the logarithmic transformation nor the level forms provided 

evidence for Kuznets’ hypothesis. Our results stand in line with the studies of Ram (1991); 

Kuştepeli (2006); Nielsen and Alderson (1997); Gallup (2012); Doğan and Cafrı (2016); and 

Oczki, Muszyńska, and Wędrowska (2017), which, similarly to us, observed a regular U-

shaped relationship, where inequality initially decreases and then increases as the economy 

expands. Furthermore, our findings support arguments provided by Piketty (2006) and Piketty 

(2014), who explain that Kuznets’ hypothesis, which was introduced during the middle of the 

20th century, might be of less relevance in modern times. To sum up, the obtained results fail 

to provide support for Kuznets’ hypothesis. This addresses one of our research questions, which 

was to examine the existence of evidence for Kuznets’s theory in our dataset.32 

Apart from the Kuznets curve, our study also targeted analyzing the effects of education, 

unemployment, international trade, and population growth on income inequality. The estimated 

results lived up to our expectations and validated the majority of the findings of previous 

studies. These expectations were based on the arguments and outcomes of prior studies and 

theories. The empirical literature was discussed in Section 2, while the theories were introduced 

in Section 3. One of our primary determinants of income inequality, average schooling levels, 

demonstrated a negative and statistically significant correlation with income inequality. These 

results promote the findings of studies conducted by De Gregorio and Lee (2002); Hall (2018); 

and Brueckner, Van Long, and Vespignani (2022), which, similarly to our paper, observed a 

negative relationship between income inequality and the level of average education completed 

within a nation. The results above signal that countries with a greater average number of years 

 
32 However, we believe that it is important to consider the fact that we studied countries that are not considered to be affected by high poverty. 

Including a higher diversity of economies might yield different results.  
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of education are most likely to have a more equal distribution of income. This may occur due 

to increased access to higher-paying and higher-quality jobs, more equitable employment 

opportunities, and greater productivity, all of which probably stimulate economic expansion 

and reduce income inequalities. However, by reviewing the estimations provided by Barro 

(2000), it becomes evident that differences in income distribution are influenced differently by 

different levels of education, with more advanced education possibly worsening income 

inequities. This accentuates the fact that the way in which education is measured has a large 

impact on how its effect on income inequality is interpreted. 

The estimated coefficients representing countries’ trade openness revealed a positive and 

statistically significant relationship with the Gini coefficient. These results follow the same 

path as the findings of Neagu, Dumiter, and Braica (2016), who also identified a positive 

association across ten European countries over a similar timeframe.33 Our estimations are 

further confirmed by Barro (2008), who revealed a significant and positive link between trade 

and income inequality. Furthermore, the signs of our coefficients support the argumentation of 

Dorn, Fuest, and Potrafke (2022), who explain that international commerce should have an 

increasing impact on income inequality in the context of more economically developed 

countries.34 Nevertheless, although our findings regarding trade are comparable to those of the 

study undertaken by Meschi and Vivarelli (2007), certain differences appear. More 

specifically, our findings show an increase in income inequality for high- and middle-income 

countries, whereas Meschi and Vivarelli highlight that this trend has occurred in low- and 

middle-income nations. The authors explain that when developing nations engage in trade with 

economically advanced nations, the inequality in income in these developing economies 

increases. Engaging in trade with advanced economies enables greater technological 

accessibility, which consequently leads to a reduction in the demand for low-ability workers, a 

plentiful resource in developing nations. This reduction occurs because the use of these 

technologies requires a certain level of knowledge and skills. This, in turn, has a rising impact 

on income disparities. Borjas (2023) provides a comparable explanation, arguing that the 

demand trends among various labor groups are influenced by international trade and dependent 

on their individual abilities. According to the author, international commerce favors workers 

with greater abilities, which in turn contributes to greater income disparities. 

 

Our statistical output also revealed positive and statistically significant coefficients for 

unemployment. However, this result presents a conflict with the findings of Gustafsson and 

Johansson (1999), who found an insignificant inverse relationship. This variation in estimated 

results might arise, as Gustafsson and Johansson explain, due to various subsidies and 

compensations for non-working individuals that reduce the adverse effects of unemployment 

on income distribution. However, considering the fact that our study includes only high- and 

middle-income countries, our results are consistent with the findings of  Rehman, Khan, and 

Ahmed (2008), who also revealed a positive link between income inequality and 

unemployment in similar economic settings. Our statistical output is further supported by the 

 
33 Their study analyzes the period from 2000 to 2015. 
34  The authors base this argument on the Stolper-Samuelson proposition. We would also like to note that 36 of our examined countries (close 

to 70%) are considered to be high-income; we therefore assume that our country list consists of more economically developed countries. 
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review of Blinder and Esaki (1978), who, similarly to our study, identified a positive 

relationship between income inequality and rising unemployment levels. Doğan and Cafrı 

(2016) present a probable explanation for these positive relationships, proposing that the 

opportunity cost of unemployment is loss of earnings. This loss, in turn, produces a higher 

income differential between working and non-working individuals, thereby increasing 

inequality. 

 

The statistical analysis also demonstrated that population expansion has an adverse, but 

insignificant, relationship with income inequality. These outcomes demonstrate similar results 

to those of Butler et al. (2020), who also found a negative association between income 

inequality and population expansion. However, our results are not supported by the estimations 

of Rehman, Khan, and Ahmed (2008), who identified a positive link. These varying findings 

support our expectations, which hypothesized that the connection between population 

expansion and income disparity is probably more dependent on additional country-specific 

attributes. These may include factors such as levels of the country’s economic development, 

migration patterns, cultural norms, and geographical location, all of which may influence this 

relationship. However, a reasonable explanation for our estimates could be that population 

growth increases labor supply. The broader availability of the workforce may increase 

competition in labor markets, which could reduce income disparities by narrowing the spread 

of wages around the median. Another reasonable hypothesis is that a rise in population size 

may be associated with a higher demand for services and products. This rise in demand levels 

may lead to increased employment opportunities, which in turn results in lower income 

inequality. 

Overall, we are confident that our results have answered the proposed research questions 

surrounding the relationships between the included determinants and income inequality. A 

major part of our findings aligns with our predictions and the discoveries of the prior studies 

discussed in Section 3.35 Nevertheless, we believe that our contributions are valuable and 

insightful, particularly in the fields related to income inequality, the Kuznets’ hypothesis, and 

determinants of income inequalities. Our thesis also fills in some gaps in the ongoing 

discussions related to the evidence of the Kuznets curve by presenting a counterargument to its 

existence. Furthermore, this study statistically tests and examines relatively new data from the 

period 1998 to 2020, which has not been thoroughly investigated by many studies, thereby 

contributing to the field in this way since most of the studies focus on older time frames. In 

conclusion, our paper offers useful insights into income inequality and challenges the original 

views of the Kuznets hypothesis. 

 

 

 

 
35 See Section 5.4 for our provided expectations. 
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7 Conclusions 
 
By applying fixed-effects (FE) and random-effects (RE) estimation methods, this paper 

examined the impact of various macroeconomic measurements, such as the country's trade 

activity, average schooling levels, economic expansion, unemployment rates, and population 

growth, on income inequality. Moreover, by analyzing the same panel data, which covers the 

period from 1998 to 2020 for 52 high- and middle-income economies, we empirically tested 

whether our dataset supports evidence for Kuznets’ curve. Our estimations demonstrated that 

within our sample of countries, higher average years of schooling completed are negatively 

associated with income inequality. On the other hand, trade openness positively affects income 

inequality; this finding is consistent with the interpretation by Dorn, Fuest, and Potrafke (2022) 

of the Stolper and Samuelson (1941) proposition. Besides that, we also discovered a positive 

connection between unemployment and income inequality, which may be due to income loss 

affecting lower-income groups, especially in countries with larger informal sectors. 

Furthermore, our findings also showed that population growth has a decreasing impact on 

income disparities. Nevertheless, we abstain from concluding that this relationship is strong 

and holds for all countries and all time frames due to the conflicting findings of prior studies. 

Table 7, located at the end of this section, summarizes the study's main findings. 

 

Kuznets' proposed inverted U-shaped relationship between economic development and income 

inequality was not supported by our dataset. As discussed previously, various studies apply 

diverse estimation methods, adopt different functional forms, and concentrate on assorted 

country samples and time periods. We believe these factors influence the results concerning 

evidence for the Kuznets' curve. However, we are not able to confirm that this theory is 

irrelevant since the relationship does appear in some countries and during certain time periods. 

We also lack sufficient evidence to conclude that it applies to all contexts because of 

contradictory evidence of its non-existence. Why the relationship appears in some countries 

but not in others, and what are the rationales for these variations, could be a subject that merits 

further investigation. Investigating these questions could improve our general understanding 

of how the relationship between economic development and income inequality functions. 

Our study's primary restriction was limited access to a larger dataset covering more countries 

over a longer time frame. As a result, we recommend further studies to broaden the scope by 

including more nations, which extends over a longer time frame. Further studies could likewise 

benefit from a more detailed country classification based on their economic status. Analyzing 

these groups of countries on a smaller scale could provide further information, which might be 

relevant for understanding the relationships between income inequality and its determinants. A 

large body of the existing literature provides evidence that different determinants of income 

inequality have varying effects on countries depending on their economic sizes. Furthermore, 

we recommend implementing a dynamic estimation technique. This particular methodology 

may generate more accurate relationships due to its consideration of the interactions between 

variables across different time intervals. Finally, Anand and Kanbur (1993) derived an 

alternative functional form for analyzing Kuznets' curve, which replaces the GDP-squared term 
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with an inverse GDP term. Investigating this functional form could allow for further 

discussions about Kuznets’ hypothesis. 

To conclude, although no empirical support for Kuznets’ hypothesis was found in the specific 

context and data examined, our paper underlines the complicated identity of income inequality 

across different national environments. This calls for further exploration of income inequality. 

Despite questioning the global applicability of Kuznets’ hypothesis, this study also adds to the 

general understanding of the complicated aspects of income inequalities. We do not provide 

any specific policy implications; however, we believe that such implications arise from our 

results and discussions. Policymakers and governments could promote income equity by 

implementing supportive policies in the areas of labor markets, trade sectors, and educational 

systems. 

 

Table 7: Study's main findings 

Independent variable      Estimated Impact 

Unemployment rate Positive (+) 

GDP per capita / GDP - squared U-turn relationship (initially falls and then rises) 

Trade openness Positive (+) 

Mean years of schooling Negative (-) 

Population growth  Negative (-) ( No statistical significance in any model ) 

Note: The dependent variable is the Gini coefficient. 

Source: Constructed by authors. 
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9 Appendix 

9.1 Country List 

 
Table 8: Countries examined in the study in alphabetic order. 

Albania  

Argentina 

Armenia 

Australia 

Austria 

Belarus 

Belgium 

Brazil 

Bulgaria 

Canada 

Chile 

China 

Colombia 

Costa Rica 

Croatia 

Cyprus 

Czech Republic 

Denmark 

Estonia 

Finland 

France 

Georgia 

Germany 

Greece 

Hungary 

Ireland 

 

Israel 

Italy 

Japan 

Kazakhstan 

Latvia 

Lithuania 

Luxembourg 

Mexico 

Moldova 

Netherlands 

New Zealand 

Norway 

Poland 

 

Portugal 

Romania 

Russian Federation 

Singapore 

Slovak Republic 

Slovenia 

Spain 

Sweden 

Switzerland 

Turkey 

Ukraine 

United Kingdom 

United States 

 

 

9.2 Graphical Inspections 

 

Figure 3: Relationships between Gini coefficient and independent variables (All countries pooled, 

Period: 1998-2020). 
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Figure 4: Scatter plots of Gini coefficient versus GDP with linear tendencies (Period: 1998-2020) 
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Figure 5: Scatter plots of Gini coefficient versus GDP with U-shaped tendencies (Inequality first falls 

then rises, Period: 1998-2020). 

 

Figure 6: Scatter plots of Gini coefficient versus real GDP per capita with inverted U-shape 

tendencies (Inequality first rises and then falls, Period: 1998-2020. 
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9.3 Frequency Distributions for Variable Tropen 
 

Figure 7: Frequency distribution with logarithmic transformation form for variable Tropen. 

 

 

Skewness: 0.19529 Kurtosis: 0.47211 

 

 

Figure 8: Frequency distribution with a level form for variable Tropen (Positively skewed). 

 

Skewness: 2.4732 Kurtosis:  8.0044 
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9.4 Hausman Test 

 
Null hypothesis (𝑯𝟎)  

The null hypothesis states that there is no correlation between the explanatory variables and 

the unaccounted country-unique influences (left-out variables): 

  

𝑯𝟎: 𝑐𝑜𝑣(𝜔𝑖𝑡, 𝑋𝑖𝑡) = 0      

 

Failing to reject the null hypothesis indicates that the RE model is the more appropriate 

choice. 

 

Alternative hypothesis (𝑯𝑨)    

The alternative hypothesis states that unaccounted country-unique influences (left-out 

variables) in the RE model are correlated with independent variables: 

 

𝑯𝟏: 𝑐𝑜𝑣(𝜔𝑖𝑡, 𝑋𝑖𝑡) ≠ 0     

 

Rejecting the null hypothesis is an indication that the FE model is a more appropriate choice 

since the RE model’s underlying assumptions are violated. 

 

Hausman Test statistic 

The computation of the Hausman chi-squared test (H) statistic is as follows: 

 

                  𝐻 = (𝛽𝐹𝐸 −  𝛽𝑅𝐸)′[𝑉𝑎𝑟̂(𝛽𝐹𝐸) − 𝑉𝑎𝑟̂(𝛽𝑅𝐸)]
−1

(𝛽𝐹𝐸 −  𝛽𝑅𝐸)    ~ 𝜒2
𝑣
 

 

where 𝛽𝐹𝐸 stands for fixed-effects estimates and 𝛽𝑅𝐸 is random-effects estimates. 

 

 

 


