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Abstract

The purpose of this study is to examine the relationship between trade, foreign direct
investment net inflows (NFDI), and income inequality for developed OECD countries,
using annual data from 2004 to 2021. The study attempts to answer a critical question: does
openness affect income distribution? In order to answer this question we have employed
the classic FE/RE model however, the analysis of the model involves the examination of
likely nonlinear effects of both trade and FDI on income distribution. Therefore, a
Difference Generalized Method of Moments (Diff-GMM) estimator was also applied to
mitigate the problem of non-linearity and possible endogeneity and compare the results.
The results for both models indicate that Trade has significant effects on income inequality
while FDI does not have a significant effect when interacting with the Gini index; in the

case of GDP, an inverted U-shaped curve holds as proposed by the Kuznet Theory.
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1-Introduction

1-1 Background and Statement of the Problem

Trade liberalization represents a significant aspect of the globalization phenomenon. As
globalization progressed, restrictions on the movement of goods, services, and capital were
removed among nations that recognized the positive impacts of globalization on economic
growth and development. This was achieved through enhanced efficiency and
competitiveness, technology transfer, and improved access to financial resources,
particularly from the mid-1980s onwards. Nonetheless, trade liberalization can also entail
certain drawbacks, including reduced output, job displacement, balance of payment
challenges, and income disparities. A key focus in the discourse surrounding trade
liberalization is the intricate relationship between FDI, Trade, and income inequality.
Thomas Piketty's publication, "Capital in the Twenty-First Century," (2014) delves into the
escalating wealth disparity in developed nations and has garnered a global readership, with
over 1.5 million copies sold by January 2015. A focal point of contention in the United
States Presidential election revolves around the widening income disparity between
affluent and impoverished individuals. As per Saez (2013), the portion of total income
owned by the wealthiest 1% of the population surged from 8.95% in 1978 to 21.24% in
2014 in the United States. From an economic standpoint, globalization fundamentally
comprises two key components: i) the liberalization leading to heightened trade and
financial exchanges among nations, and ii) the amplified flows of foreign direct investment

(FDI) (Mah, 2003).

During the two decades leading up to the global economic crisis, real disposable household

incomes experienced growth across all OECD countries, averaging a yearly increase of
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1.7%. However, in a significant majority of OECD nations, the household incomes of the
top 10% advanced at a faster rate compared to those of the bottom 10%, resulting in a
widening income gap. Disparities in income growth rates among different household
segments were particularly notable in select English-speaking and Nordic countries (Chen
et al., 2013). The escalation in household income inequality has primarily been fueled by
shifts in the distribution of wages and salaries, which constitute 75% of the incomes of
working-age adults. With only a few exceptions (France, Japan, and Spain), the wages of
the top 10% of earners have outpaced those of the bottom 10%. This trend can be attributed
to the increasing earnings shares at the top and declining shares at the bottom, with top
earners experiencing particularly significant income growth (Atkinson, 2008). The top
10% of earners have been distancing themselves from middle earners at a faster rate than

the lowest earners have been moving away from the middle.

Globalization is viewed as a dual-edged sword in terms of its effects on economic growth
and societal well-being. It is seen as a mechanism through which developing nations can
narrow the economic disparity with the global economy, thereby fostering social welfare.
However, globalization is also criticized for exacerbating income inequality and
environmental harm. This multifaceted concept encompasses various dimensions,
spanning political, social, cultural, and economic realms. Nevertheless, economists and
policymakers primarily focus on economic globalization and its repercussions on
individuals' income levels (Ogunyomi et al., 2013). There is a general consensus that the
escalation of globalization is linked to a surge in global income inequality. Notably, the

collective income of the wealthiest 500 individuals globally surpasses that of 2.5 billion



individuals living in poverty (Watkins et al., 2019). Therefore, understanding the nature of,

and linkages between income inequality and globalization is crucial.
2-1 Objectives/Questions:

It is evident that we could potentially be encountering a post hoc ergo propter hoc fallacy.
Therefore, the pertinent inquiries that emerge are as follows: Is there a statistically
significant correlation between the rise in income inequality and globalization? If such a
correlation exists, does it signify a causal connection between the two phenomena? Put
simply, should globalization be held accountable for the escalation in income inequality on

a global scale?

Numerous scholars have endeavored to address these inquiries, leading to an extensive
body of literature on the subject, specifically examining the connection between
globalization, production fragmentation/outsourcing, and income inequality.
Consequently, the objective of this study is to assess the correlation between globalization,
trade liberalization—measured by trade openness and foreign direct investment net
inflows—and income inequality within the most advanced nations. The research was
conducted utilizing a sample comprising 24 OECD countries spanning the timeframe from
2004 to 2021 (the omission of the subsequent 10 OECD countries is attributed to data

unavailability for certain variables).

Given the dynamic nature of globalization, we opted for a dynamic specification and
utilized the difference GMM estimator for our estimates as the second model. Nevertheless,
to facilitate comparison with findings from other empirical studies, and as the test for the

robustness of findings, we also performed a static analysis employing the random-effects



estimator. The results show a significant relationship between Trade openness, and square
GDP with the GINI coefficient. According to the findings, NFDI was not found to have a

significant effect on Gini.

The subsequent sections of the paper are structured as follows: Section 2 presents the
Literature review. Section 3 focuses on the methodology, which is subdivided into data
collection and model framework. Section 4 presents the findings, and Section 5 provides

the conclusion and policy recommendation.

2-Literature

1-2 Theoretical Background

Globalization has elicited diverse perspectives from both its critics and advocates. Critics,
as elucidated by Stiglitz (2003), assert that globalization has detrimental effects on
underprivileged economies, primarily due to the exacerbation of income inequality within
and between nations. They propose governmental intervention as a means to alleviate the
negative consequences of globalization on income distribution. Conversely, proponents of
globalization, exemplified by Roud and Whalley (2004) and Bhagwati (2004), contend that
the increase in income inequality resulting from globalization is a justified trade-off for the
benefits of global integration, often leading to poverty alleviation and employment
generation. The impact of trade openness on income inequality is expected to vary

depending on the developmental stage of individual countries.

Kaulihowa and Adjasi (2018) delved into various theories, including modernization theory,
dependency theory, world-systems theory, and international trade theory, in their analysis.

It is essential to consider multiple perspectives to enrich our comprehension of the



progression of Foreign Direct Investment (FDI) and income inequality, along with the
underlying theoretical frameworks. Modernization theory, which emerged in the early
1950s and is grounded in neoclassical economics (Kuznet, 1955; Rostow, 1960), posits that
nations undergo development through distinct stages, each impacting income inequality
differently. According to this theory, FDI facilitates the transfer of technology, leading to
spillover benefits. However, it acknowledges income inequality as a necessary element in
the initial developmental phases. The theory suggests that an inflow of foreign capital
during the early stages of development could exacerbate income inequality, but this trend
is anticipated to diminish as countries progress towards an optimal developmental stage.
Modernization theory aligns with the Kuznet hypothesis, which proposes a correlation
between economic advancement and income inequality illustrated by an inverted U-shaped
curve. Consequently, the economic advancements resulting from Foreign Direct
Investment (FDI) initiatives may also conform to the Kuznet hypothesis, indicating that
the association between FDI and income inequality could follow an inverted U-curve

pattern.

In accordance with the Heckscher-Ohlin model of international trade, nations export
products that heavily utilize their abundant factors of production and import goods that
heavily rely on their scarce factors. Expanding upon this model, Stolper and Samuelson
(1941) anticipated that trade would elevate the incomes of those owning abundant factors
and diminish the incomes of those possessing scarce factors. More specifically, the Stolper-
Samuelson theorem, introduced by Stolper and Samuelson in 1941, explains that the
changes in relative product prices resulting from trade have the effect of increasing the real

returns to factors that are heavily utilized in the production of export goods abundant in



those factors, while decreasing the returns to other factors. Consequently, the production
factors that are abundant in a country benefit from trade openness, while those that are
scarce experience losses. Given that advanced economies typically have relatively
abundant capital and skilled labor, it is expected that trade openness would lead to an
increase in income inequality and a concentration of income towards the top earners in
these countries. On the other hand, in developing nations where unskilled labor is
extensively used in local production, economic openness tends to benefit unskilled labor
by raising wages and income, thereby potentially reducing income inequality. The impact
of trade openness on income inequality, as per the assumptions of the Heckscher-Ohlin
model, varies depending on the level of development of a country. In line with the Stolper-
Samuelson theorem, trade openness is anticipated to reduce income inequality in
developing countries while increasing it in developed countries, with more neutral effects

observed in a comprehensive sample encompassing both groups.

Wood (1994) discovered supportive evidence for the Stolper-Samuelson model. However,
Robbins (1996) contended that wage inequality surged in numerous LDCs, contradicting
the predictions of Stolper and Samuelson. Reports indicate that in many LDCs, trade
diverts income to sectors reliant on resources (Inter-American Development Bank, 1998).
The Stolper-Samuelson theorem does not singularly delineate how trade can impact income
inequality. Rodrik (1997) argued that trade facilitates firms in DCs to substitute unskilled
labor with inexpensive imports, weakening labor's bargaining power and diminishing
wages. According to Birdsall (1998), trade amplifies economic competition, lowering the
prices of essential consumption goods. This primarily benefits the impoverished as they

allocate larger proportions of their incomes to basic consumption goods. The competition



also erodes the upper class's monopolistic position, decreasing income inequality (Birdsall,

1998).

Another viewpoint is that trade enhances labor productivity, leading to augmented wages
and reduced inequality (Held et al., 1999). To the extent that trade diminishes the wages of
unskilled labor, it incentivizes workers to pursue education and encourages firms to hire
more unskilled labor, thereby reducing inequality (Blanchard, 2000). Lastly, beneficiaries
of trade could potentially compensate the losers, thereby diminishing inequality, although

such compensation typically occurs involuntarily (Rodrik, 1997; Salvatore, 1998).

Foreign Direct Investment (FDI) typically involves multinational corporations (MNCs),
and there is ongoing debate regarding their impact on income inequality. Some analysts
contend that FDI contributes to increased inequality. First, MNCs may exert pressure on
host governments to reduce welfare expenditures and limit the influence of labor unions,
resulting in decreased wages that disproportionately affect lower and middle-class
individuals. The possibility of MNCs relocating operations can weaken workers'
bargaining power, leading to reduced wages (Nafziger, 1997; Salvatore, 1998). Second,
MNC:s are accused of repatriating profits from Less Developed Countries (LDCs), leaving
these nations underdeveloped and adversely affecting their impoverished populations
(Baran, 1973; Jenkins, 1996; Lall, 1974; Nafziger, 1997). Third, the capital-intensive
methods employed by MNCs are believed to contribute to unemployment among unskilled
workers and distort income distribution by creating economies with a small advanced
sector and a large underdeveloped sector (Jenkins, 1996; Lall, 1985; R. Muller, 1979;
Nafziger, 1997; Robbins, 1996). Fourth, MNCs are thought to pay low wages in labor-

intensive industries like footwear and clothing, pressuring domestic suppliers to follow suit



to reduce costs for MNCs (Barnet & Cavanagh, 1994; Held et al., 1999). Fifth, domestic
tax systems may not be adequately equipped to tax MNCs, resulting in a smaller tax base
that reduces government revenue, impacting welfare expenditures more significantly for

the poor than the wealthy (Hatzius, 1997; Human Development Report, 1999).

Conversely, several studies argue that MNCs provide LDCs with capital, technology,
improved corporate governance, and better management practices. These factors can
enhance labor productivity, foster economic growth, and potentially reduce income
inequality through the Kuznets (1955) effect. Dollar and Kraay (2000) supported this
perspective, suggesting that economic growth benefits the poor proportionally more than
the rich, making FDI a valuable tool in poverty reduction (Stiglitz, 1998). In alignment
with this view, Borenszstein, De Gregorio, & Lee (1994) observed that MNCs stimulate
economic growth in LDCs, and Blomstrom, Lipsey, and Zejan (1992) found that FDI
facilitates technology transfer from Developed Countries (DCs) to LDCs. Some scholars
argue that MNCs may not easily relocate to reduce labor costs since lower wages are often
linked to lower labor productivity, preserving labor's bargaining power (Lawrence, 1994).
Moreover, host governments can regulate MNC operations, exerting control over their

impact on host economies (Kurzer, 1993; Vernon, 1971).

A limited number of studies have empirically examined the effects of FDI on wages in
LDCs (Klein, Aaron, & Hadjimichael, 2001). These studies suggest that MNCs tend to
offer higher wages for skilled labor, indirectly supporting the notion that FDI can
exacerbate income inequality by increasing the premium on skilled labor. Additionally,
several sociological studies argue that FDI contributes to income inequality by diminishing

the influence of labor unions in elevating low-wage workers on the income ladder, thereby



distorting the occupational structure of LDCs and marginalizing displaced workers due to

the capital-intensive nature of FDI (Bornschier & Chase-Dunn, 1985; Sullivan, 1983).

Numerous empirical investigations have sought to explore the validity of Kuznets'
inverted-U theory by analyzing panel and cross-sectional data. The results have been
mixed, with some studies providing evidence in support of the hypothesis while others
challenging it. For instance, Paukert (1973) conducted a study encompassing 56 countries,
including 40 developing nations, and identified a connection between the Gini coefficient
and GDP per capita. Paukert's findings affirmed Kuznets' hypothesis, indicating that as
income inequality rises in countries with lower GDP per capita levels, it decreases in those
with higher GDP per capita levels. Similarly, Ahluwalia (1976) conducted a multivariate
regression analysis involving a sample of 60 countries and also found substantial backing
for the Kuznets' inverted-U curve. However, subsequent studies by Anand and Kanbur
(1993) and Deininger and Squire (1998) provided limited support for Kuznets' hypothesis.
These later studies utilized panel data and time series analysis. For example, Fields and
Jackubson (1998) examined data from 35 countries and did not observe a U-shaped
relationship between income inequality and growth. Similar conclusions were drawn by
Ram (1997) and Bruno, Ravallion, and Squire (1996). In the late nineteenth century,
additional research demonstrated a relationship between the Gini coefficient and real GDP
per capita that aligned with an inverted U pattern, as initially postulated by Kuznets
(Forbes, 2000; Barro, 2000; Thornton, 2001; Pradhan, Upadhyay, and Bhandari, 2010).
More recently, a study by Kiatrungwilaikun and Suriya (2015) re-evaluated the Kuznets

curve using panel data from 91 countries spanning the years 2002 to 2012. Their findings



indicated that the correlation between economic growth and the Gini coefficient forms a

U-shaped curve, thereby refuting the Kuznets' hypothesis.

2-2 Empirical Background

Empirical studies investigating the relationship between trade openness and income
inequality can be categorized into two main groups: one group suggests that increased trade
activity is often linked to a heightened demand for skilled labor and a subsequent rise in
the wage gap between skilled and unskilled workers. Researchers such as Barro (2000),
Ravallion (2001), Cornia and Kiiski (2001), Lundberg and Squire (2003), and Milanovic
and Squire (2005) have presented evidence in their studies indicating that international
trade is associated with an escalation in income inequality. Conversely, another group of
studies either demonstrate a reduction in income inequality following trade liberalization
(e.g., Bourguignon and Morrisson, 1990; Calderon and Chong, 2001; Dollar and Kraay,
2004) or find no significant correlation between trade and income distribution (e.g.,

Edwards, 1997; Li, Squire, and Zu, 1998; Lee and Vivarelli, 2006).

Roser and Cuaresma (2016) conducted an analysis using data from 32 developed countries,
employing panel models spanning the years 1963 to 2002. Their study reveals a positive
association between trade openness and income inequality, aligning with the predictions of
the Stolper-Samuelson theorem. They found that imports from developing countries are
linked to higher income inequality in developed nations, particularly in liberal market
economies, although this relationship lacks statistical significance in other developed

countries.

10



In contrast, Meschi and Vivarelli (2009) found that, contrary to the expectations of the
Heckscher-Ohlin model, trade is positively correlated with income inequality in a sample
of 65 developing countries. Their findings are derived from panel models covering the
period from 1980 to 1999. On the other hand, Jaumotte et al. (2013) suggest that trade
openness is associated with reduced income inequality. Their conclusion is based on a
limited sample consisting of 31 developing countries and 20 developed countries from
1981 to 2003. However, their study does not delve into the breakdown of the relationship
between trade and inequality within the subsets of developing or developed countries. It is
important to note that these empirical studies rely on macro-level country data and do not

extensively discuss causal effects.

Some studies have found a negative impact of income inequality on economic growth
(Alesina and Rodrik, 1994; Persson and Tabellini, 1994; Perotti, 1996), while others have
shown positive or mixed results (Li and Zou, 1998; Forbes, 2000; Barro, 2000).
Particularly, Barro (2000) distinguishes between developed and developing countries,
reporting a negative relationship for poorer nations and a positive one for wealthier ones.
If higher growth rates attract more Foreign Direct Investment (FDI) flows and/or lead to
increased trade openness in a specific country, then these findings may be linked to Barro

(2000).

According to Ostry et al. (2014), a negative correlation exists between economic growth
and income inequality, while trade openness is recognized as a significant factor
contributing to income inequality and displaying a negative correlation with it, as
highlighted by Dabla-Notris et al. (2015). Xu et al. (2021) conducted a study investigating

the association between trade openness, FDI, and income inequality in sub-Saharan Africa
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using panel data from 2000 to 2015 and the generalized method of moments (GMM)
technique. Their results suggest a significant negative correlation between FDI, income,
and income inequality, indicating that as FDI and income per capita increase, income

inequality decreases.

In a study by Dorn et al. (2021), the impact of trade openness on income inequality within
countries was examined using a sample of 139 countries from 1970 to 2014. The research
revealed that the effect of trade openness on income inequality varies across nations. Trade
openness tends to disproportionately benefit the income shares of the extremely poor in

emerging and developing economies, rather than all individuals living in poverty.

Bayar and Sezgin (2017) explored the relationship among trade openness, poverty
alleviation, and inequality in 11 Latin American countries through panel data analyses.
Their results suggested that trade openness and financial development had a long-term
negative impact on inequality and poverty, while inequality had a positive effect on

poverty.

Arshed and colleagues (2019) investigated the correlation between globalization and
income inequality in specific Asian economies using panel data from 1980 to 2014 for the
trade and technological globalization model, and from 1990 to 2014 for the financial
globalization model. Their findings indicated that trade and technological globalization in
the selected Asian economies played a significant role in reducing income inequality, while

financial globalization tended to exacerbate income inequality.

Kaulihowa and Adjasi (2018) studied the impact of FDI on income inequality in a panel of

16 African nations from 1980 to 2013. They considered non-linear effects and

12



heterogeneity using a Pooled Mean Group estimator. Their research revealed compelling
evidence of a non-linear relationship, demonstrating a U-shaped effect of FDI on
inequality. Moreover, the results indicated that FDI enhanced income distribution equality
in the countries studied, although this effect diminished with further increases in FDI.
Zakaria and Fida (2016) analyzed the effects of trade liberalization on income inequality
in China and the South Asian Association for Regional Cooperation countries using panel
data from 1973 to 2012. The findings suggested that liberal trade policies resulted in

increased income inequality in these nations.

2-3 Summary

The academic literature presents diverse findings through the application of different
methodologies in examining the impact of foreign direct investment and trade openness on
inequality. It is evident that the relationship between these variables varies significantly
among countries and regions. Some studies have identified a positive correlation, while
others have observed a negative correlation. This study concentrates on 24 developed

countries and aims to assess this relationship based on theoretical frameworks.

An additional crucial consideration is the divergence in outcomes among various authors,
stemming from the employment of distinct econometric specifications (such as levels or
first differences, static or dynamic models), varied estimators, disparate definitions of
variables (utilizing different proxies for identical variables), and differences in sample
characteristics (ranging from cross-sectional to panel data analysis, small to large sample

sizes).
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3-Methodology

3-1 Variables

In accordance with the standard literature on inequality, we utilize the Gini coefficient to
assess the inequality variable (Fang et al., 2020; Folarin & Adeniyi, 2019; Fosu, 2015;
Kaulihowa & Adjasi, 2018; Nguyen et al., 2020; Tchamyou et al., 2019, 2019). As
suggested by Fang et al. (2020), the Gini coefficient is considered the most reliable
indicator as it is derived from the disposable income of the specified countries. The Gini
index measures the extent to which the distribution of income (or, in some cases,
consumption expenditure) among individuals or households within an economy deviates
from a perfectly equal distribution. A Lorenz curve plots the cumulative percentages of
total income received against the cumulative number of recipients, starting with the poorest
individual or household. We have used the aggregate of imports and exports as the
percentage of GDP as the representative of Trade Openness. Consistent with the research
conducted by Alvarado et al. (2017), this study incorporates net FDI inflows. Foreign direct
investment is the net inflow of investment to acquire a lasting management interest (10
percent or more of voting stock) in an enterprise operating in an economy other than that
of the investor. It is the sum of equity capital, reinvestment of earnings, other long-term
capital, and short-term capital as shown in the balance of payments. The occurrence of
negative numbers in Foreign Direct Investment (NFDI) data stems from instances where
foreign investors retract their investments from a country, resulting in an overall decrease
in NFDI. This withdrawal can be prompted by factors such as economic instability, political
uncertainty, regulatory changes, or other circumstances that diminish the attractiveness of

the investment environment. Negative FDI figures can also arise from accounting practices,
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such as the repatriation of profits earned by foreign companies in a host country back to
their home country, leading to a net outflow of funds. Also, when the trade percentage
surpasses 100%, it signifies that the total value of goods and services being traded
(comprising exports and imports) exceeds the overall value of the country's economic
output, as measured by the Gross Domestic Product (GDP). This scenario suggests that the
nation heavily relies on international trade for its economic activities and growth. It may
also indicate a high level of integration into the global economy, with a substantial portion
of economic activity contingent upon trade interactions with other nations. In addition, we
use the GDP per capita as a proxy for economic development. GDP (current US$) at
purchaser's prices is the sum of gross value added by all resident producers in the economy
plus any product taxes and minus any subsidies not included in the value of the products
(World Bank). The primary objective of this research is to assess the impact of trade on
inequality in order to determine whether a positive or negative correlation exists between
these factors. In this study, other associated variables, such as Education Level or Social

Policies, have not been taken into account.

3-2 Hypothesis

Taking into consideration the explanatory variables selected, the following hypotheses
were formulated:

H1: Greater trade openness within OECD countries leads to decreased income inequality
in all OECD countries.

The OECD comprises developed countries with similar factor endowments and a trade
pattern based on the intra-industry trade. According to Krugman’s (1979, 1980) models of

intra-industry trade, it is expected that trade between similar countries increases real wages
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and decreases income inequality. Mah (2003), according to the Stolper-Samuelson
theorem, expects a negative (positive) coefficient for this variable if the country is a labor
(capital)-abundant country. This theorem applies when considering the Heckscher-Ohlin
(HO) framework, in which countries have different levels of development. From this
model, we can predict that trade openness (free trade) will benefit the relatively abundant
factors (unskilled labor in developing countries and capital in developed countries). In our
study, we cannot apply the HO model, because all of the OECD countries are developed.

H2: Greater per-capita GDP leads to increased income inequality.

This is the Kuznets hypothesis if we consider the first part of the inverted U relationship
between the Gini index and per-capita GDP. The central question of Kuznets’ (1955) paper
was: “Does inequality in the distribution of income increase or decrease in the course of a
country’s economic growth?”. Kuznets considered that “the narrowing of income
inequality in the developed countries is relatively recent and probably did not characterize
the earlier stages of their growth”. Barro (2000) considers that “A Kuznets curve would
show up as an inverted-U relationship between the Gini value and log(GDP)”. Therefore,
if the Kuznets hypothesis is valid, it is expected that the coefficient of per capita GDP is
positive. If we wish to consider the quadratic function, we should introduce into the

equation the variable (PCGDP2), the coefficient of which is expected to be negative.

H3: The impact of FDI net inflows on income inequality differs depending on the stages

of the presence of multinationals.

This hypothesis is considered by various authors (cf. Figini and Gorg,1999; Feenstra and
Hanson, 1997; Mah, 2003). There are spillover effects at both the intra- and inter-industry

levels, due to the presence of multinationals. The acquisition of skills is regarded as a
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process of learning-by-doing. The blue-collar workers become more skilled in order to
work with new technology. So, according to these authors, wage inequality initially widens
between qualified and non-qualified workers, but with the process of learning by doing
(external economies), the gap is gradually reduced. Thus, the coefficient of this variable
can be positive in the first stage and negative in the last stage. In the transition from the
first stage to the second stage, it is possible that the coefficient of this variable is not

different from zero.

3-3 Descriptive Statistics

Table-1 (Descriptive Statistics)

GINI NFDI T0P GDP GDP2
MEAN 31.9791 6.360810 112.7570 1.436187 0.0395
MEDIAN 31.9000 2.921739 94.0668 0.324626 0.0004
MAXIMUM 42.6000 234.2487 393.1412 23.31508 5.0832
MINIMUM 23.2000 -117.3747 23.3927 0.012146 1.20E-08
STD. DEV. 4.2508 18.83900 63.7343 3.461961 0.2706
SKEWNESS 0.2866 4.558052 1.727003 4.273774 16.23273
KURTOSIS 2.6405 59.74472 7.042717 21.61077 297.8724
JARQUE-BERA | 7.7837 59455.19 480.6532 7549.582 1496063.
PROBABILITY 0.0204 0.000000 0.000000 0.000000 0.0000
SUM 13047.50 2747.870 46004.86 620.4328 16.1356
SUM SQ. DEV. 7354.493 152965.3 1653263. 5165.609 29.8199
OBSERVATIONS | 432 432 432 432 432
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Table 1 presents comprehensive descriptive statistics for both the overall sample and
individual countries within the OECD region. The average Gini index stands at 31.97
percent, indicating that OECD nations exhibit relatively lower income inequalities and
enhanced living standards. This positive trend could be attributed to increased economic
integration with global counterparts. The trend of the Gini coefficient is shown in Graph 1.
However, the high level of trade openness suggests that OECD countries have established
extensive trade and investment connections. Trade openness, representing 112.75 percent
of the GDP for the entire region, demonstrates the adoption and implementation of open-
trade policies by these countries. Graph 2 indicates the increasing trend of trade openness
in OECD countries. The percentage of inward net Foreign Direct Investment (FDI) equates
to 6.36 percent of the GDP, reflecting not quite strong linkages with the global economy.

Graph 3 shows the increasing trend of the GDP.
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Figure-1: The mean of the Gini coefficient (Percentage)
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Figure-2: the mean of Trade Openness (As the percentage of GDP)
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Figure-3: The mean of GDP (Billions of Dollars)
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3-4 Data Analysis

3-4-1 Panel Root Test

The presence of non-stationarity in panel data can lead to spurious regression, rendering
the obtained results misleading. To mitigate the risk of "false regression," it is crucial to
determine the stationarity of the variables under investigation. To address this concern, we
employ four-panel root tests including Levin, Lin & Chu, Im, Pesaran, and Shin, ADF,
Fisher Chi-square and, PP Fisher Chi-square test to assess the time series properties of the
variables included in this study. By subjecting the variables to these tests, we can ascertain

their stationarity and ensure the robustness of our analysis.

Table 2 (Panel Root Test Results at Level)

Method Levin, Lin & Im, Pesaran ADF - Fisher PP - Fisher
Variable Chu and Shin Chi-square Chi-square
Gini -1.01861 -0.27389 49.2137 79.3010
(0.1542) (0.3921) (0.4243) (0.0030)
NFDI -2.99115 -4.66495 100.860 192.839
(0.0014) (0.0000) (0.0000) (0.0000)
TOP -7.84712 -5.41343 111.110 151.910
(0.0000) (0.0000) (0.0000) (0.0000)
GDP -0.11773 -0.18905 57.2446 41.3532
(0.4531) (0.4250) (0.1695) (0.7401)
GDP square -2.72432 -6.00841 120.567 236.332
(0.0032) (0.0000) (0.0000) (0.0000)
Observations 484 484 484 484

According to Table 1, the root test probability of the variables TOP, GDP square, and NFDI

are less than 0.05 indicating the absence of unit root for these variables. However, as shown
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in the table this number for the variables Gini and GDP is greater than 0.05 which indicates

the existence of a unit root for these variables.

Table 3 (Panel Root Test Results at First Difference)

Method Levin, Lin & Im, Pesaran ADF - Fisher PP - Fisher
Variable Chu and Shin Chi-square Chi-square
Gini -4.5838 -7.0445 135.810 301.595
(0.0000) (0.0000) (0.0000) (0.0000)
NFDI -5.05655 -11.3335 209.962 1292.43
(0.0000) (0.0000) (0.0000) (0.0000)
TOP -9.6886 -7.2967 135.715 324.506
(0.0000) (0.0000) (0.0000) (0.0000)
GDP -9.94426 -9.42050 176.272 205.559
(0.0000) (0.0000) (0.0000) (0.0000)
GDP square -3.8829 -8.5050 160.425 337.968
(0.0001) (0.0000) (0.0000) (0.0000)
Observations 408 408 408 408

However, after applying the first differences, the probability of a root test for any of the
variables is less than 5% and therefore, there is no evidence of a root test for any of the
variables (Table 1 indicates the absence of a root test at 1% significance after the first

differences).

3-5 Model Specification

Our research closely aligns with the investigation conducted by Horécio C. Faustino and
Carim Vali, who examined the impact of Globalization and Economic Growth on Income
Inequality within OECD nations. Nonetheless, disparities exist in the methodologies and

time frames employed in both studies. Our study encompasses data from 2004 to 2021,
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whereas their analysis covers the period from 1995 to 2007. Additionally, they utilized the
System-GMM technique, whereas we employed the two-step (n-step) Difference-GMM
approach. Our research reveals congruent findings for certain variables while presenting
divergent results for others. The reason for choosing this time period (2004 to 2021) is
because of the limitation of data for certain countries for the years after 2021. It is worth
mentioning that we have estimated the time period before the Covid-19 crisis (2004 to

2019) and found negligible differences

Based on the outcomes of the panel root test, it is preferable to employ Fixed Effects Model

(FEM) or Random Effects Model (REM) for estimation.

The static panel data models were estimated with Pooled OLS, fixed effects (FE), and
random-effects (RE) estimators. The F-statistics tests the null hypothesis of the same
specific effects for all countries. As this hypothesis was rejected, we could not use the OLS

estimator. Thus we arrive at the below Random/Fixed models:
Inequality;; = oy + 01NFDI;; + 0,TOP;, + 03GDP;; + 04,GDP?, + 5 + 1,

Where Inequality stands for the Gini coefficient, FDI as the foreign direct investment, TOP
is trade openness, and GDP is the Gross Domestic Products. Also, 4;, and, ; represents

Fixed Effects and Error Terms respectively.
Inequality;, = ¢y + oyNFDI;; + 0,TOP;; + 03GDP;, + chDP%t +U; + ng

Where Inequality stands for the Gini coefficient, NFDI is the net foreign direct investment,
TOP is trade openness, GDP is the Gross Domestic Products and GDP square is the square
of Gross Domestic Products. Also, Ui;, and, n; represents Random Effects and Error Terms

respectively.
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4 Empirical Results and Discussion

The tables below show the estimated results for the FE and RE models.

4-1 Estimation Output FEM:

Table 4 (Fixed Effect Estimation)

VARIABLE COEFFICIENT STD. T~ PROB.
ERROR  STATISTIC

NFDI 0.0106 0.0105 1.0165 0.3100
TOP -0.0143 0.0034 -4.2272 0.0000
GDP 0.3952 0.8808 0.4486 0.6539
GDP2 -0.4607 0.0713 -6.4625 0.0000
CONSTANT 32.87530 0.451850 72.75711  0.0000
OBSERVATIONS | 408 408 408 408

4-2 Estimation Qutput REM:

Table 5 (Random Effects Estimation)

VARIABLE COEFFICIENT STD. T~ PROB.
ERROR STATISTIC

NFDI 0.0106 0.0101 1.0495 0.2946

T0P -0.0148 0.0033 -4.4356 0.0000

GDP 0.5039 0.8598 0.5861 0.5581
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GDP2 -0.4587 0.0707 -6.4889 0.0000

CONSTANT 32.93169 0.446402 73.77130 0.0000

OBSERVATIONS | 408 408 408 408

The random-effects estimation (Table-5) shows that globalization (trade liberalization),
measured by trade openness, is associated with a decreasing inequality in rich countries
(OECD countries) with a coefticient of -0.0148. The Kuznets hypothesis is also confirmed
as the coefficient for the square of GDP is -0.4587. It is worth mentioning that unless GDP
and NFDI all variables are statistically significant at 1% as the p-value of the variables is
less than %5. The Fixed-Effects estimation (Table 4) also shows the same results with

minor differences.

The Hausman test can be used to test the null hypothesis that random effects and fixed
effects are both consistent, but only RE is efficient under the alternative hypothesis that
only the FE estimator is consistent. (on the Hausman test and FE estimator, see, for

example, Leitao, 2011).

4-3 Correlated Random Effects - Hausman Test

Table 6 (Hausman Test)
TEST SUMMARY  CHI-SQ. CHI-SQ. D.F. PROB.
STATISTIC
CROSS-SECTION | 3.849621 4 0.4267

RANDOM
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Table 6 gives us the Hausman Test results. As the probability value is greater than 0.05 then we

do not reject the hypothesis which indicates that the REM is the best method.

4-4 GMM Specification:

Nevertheless, given that alterations in income inequality could impact certain explanatory
variables, there is a possibility of encountering the endogeneity issue. The fixed-effects
model (FEM) and the random-effects model (REM) can not deal with endogenous
phenomena and autocorrelation while the IV-2SLS estimator requires some suitable
instrumental variables which are out of independent variables in the model. One way to
alleviate the bias caused by endogenous regressors is to use instrumental variables that can
predict the endogenous regressor but that themselves are not endogenous (that is, the
variables are exogenous). The motivation is as follows: if you have an endogenous variable
z, then take z out of the model and substitute in its place a prediction, Z , that is obtained
from exogenous variables. That way, z plays a role in the model only through its
dependence on exogenous variables. Therefore, we decide to select a two-step difference

GMM method.

Following the study conducted by Horacio C. Faustino and Carim Vali, we arrive at the

following model:

Inequality;, = o + oq1Inequality;, 4 + 0,NFDI;; + 03TOP;; + 04GDP;, +

0’56DP12’t + Qi + W + si,t
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Where the Dependent variable Inequality; , depicts an indicator of income inequality (i.e.
Gini coefficient) of country i in period t, ¢ is a constant, and independent variable
including TOP; ; , represents trade openness, NFDI;, denotes foreign direct investment net
inflows, GDP;, is the gross domestic production per capita and GDPZ, , is the square of
GDP per capita, Q, is the country-specific effects, |, is a period effect that affects all

countries at the same time and &;, is an observation-specific error term.

The General Method of Moments (GMM) Arellano and Bond (1991) estimators were first
proposed by Holtz-Eakin, Newey, and Rosen (1988). To estimate Equation (1), we take the
first difference to eliminate country-fixed effects. Then, we use the regressors in the first
difference as instrumented by their lags under the assumption that time-varying white
noises in the original models are not serially correlated (Judson and Owen 1999). This
strategy is known as the difference GMM estimator, which can deal with simultaneity

biases in regressions. Thus the following model has been considered for estimation:

Inequality;, — Inequality;,_, = o + o1Inequality;, , +
0’2(FDIi't—FDIi‘t_1) + 03 (TOPi‘t - TOPi,t—l) + 0’4(GDPi't - GDPi,t—l) +

05s(GDP?, — GDP?,_1) + &;y — ;44
4-5 GMM Estimation Results

Table 7 (The result of GMM panel estimation)

STD. T-
VARIABLE COEFFICIENT ERROR STATISTIC  PROB.
0.5423 0.0260 20.8332 0.0000

GINI(-1)
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NEDI 0.0009 0.0015 0.6210 0.5350
TOP -0.0059 0.0023 -2.5697 0.0106
GDP 0.0558 0.2149 0.2595 0.7954
GDP2 -2.6797 1.5331 -1.7478 0.0814
OBSERVATIONS | 408 408 408 408

Table 7 gives us the result of our main estimation. The P-value of the variable TOP is less
than 0.05 which shows a statistically significant relationship to the dependent variable at
5%. The high value of the GINI(-1) coefficient (0.4987) suggests strong persistence in
GINI. The coefficient of the variable TOP is -0.0059. The negative coefficient of trade
openness indicates an inverse relationship between this variable and the Gini coefficient.
According to the SS/HO theories, the effects of trade openness on income inequality are
not beneficial for the developed countries meaning that the increase in trade openness
should worthen income inequality. The dynamic analysis validates that trade liberalization
exerts a detrimental impact on the Gini index, indicating that trade globalization leads to a
reduction in income inequality within affluent OECD nations which does not align with
the HO/SS theorem. However, it is worth mentioning that the coefficient associated with
this variable indicates a minimal magnitude. Consequently, this coefficient lacks
substantial empirical significance. These findings are consistent with previous research

studies (Asteriou et al., 2014; Faustino and Vali, 2011; Perera et al., 2014).

The square of GDP is statistically significant at 10% as the probability of this variable is
0.0590. The coefficient for this variable is -2.6797 meaning the one unit (billion dollar)
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increase in the square of GDP can reduce income inequality by -2.6797 percent. The paper
confirms Kuznet’s Hypothesis and the inverted U relationship between per-capita GDP
square and income inequality, measured by the Gini index. It is important to note that our
findings alignes with the study conducted by Le et al. (2020) who examined the influence
of export diversification on income inequality in 90 countries over the period 2002-2014
and revealed the presence of Kuznets theory. The variables including NFDI and GDP have
been found statistically insignificant. the lack of statistical significance might be due to

limitations in the current study.

The empirical evidence is not conclusive as to the effects of globalization on income
inequality, but our results suggest that liberalization by trade is beneficial. Our results align
with the Washington Consensus which defends the liberalized trade and free movement of

capital in order to increase economic growth at the world level.

4-6 Serial Correlation Test (Arellano-Bond Serial Correlation Test)

Table 6 Serial Correlation Test

TEST ORDER M- RHO SE(RHO) PROB.
STATISTIC
AR(1) -3.474175 -243.115263 69.977842 0.0005
AR(2) -0.884376 -25.368458 28.685158 0.3765

AR (2) is due to the inclusion of Inequality;,_, the instrument for Inequality;,_,.In
Table 6 the null hypothesis is that there is no 2™ order serial correlation. Due to the results,
we accept the null hypothesis which indicates the absence of serial correlation and so the

moment conditions are correctly specified. By using moment conditions to estimate
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parameters, GMM can account for the presence of heteroscedasticity and provide

consistent and efficient estimates even when the errors are not homoscedastic.
4-7 Multicollinearity Test (Variance Inflation Factor)

Table-7 (Multicollinearity Test)

COEFFICIENT UNCENTERED

VARIABLE VARIANCE VIF CENTERED VIF
NFDI 0.000101 1.225073 1.100345

TOP 1.09E-05 5.323006 1.286479

GDP 0.004870 2.051244 1.749175

GDP? 0.720256 1.570618 1.537711

- 0.194119 5.670351 NA

The Variance Inflation Factor (VIF) is a measure used in regression analysis to assess
multicollinearity among predictor variables. It quantifies how much the variance of the
estimated regression coefficients is inflated due to multicollinearity in the model. It is
generally recommended to keep VIF values below 5 to ensure that multicollinearity does
not significantly impact the reliability of the regression results. The table indicates the

absence of the problem of multicollinearity as the centered VIF values are below 5.

4-8 Overidentifying of Instruments (Sargan Test)

Table-8 (Sargan Test)
J-STATISTIC PROB(J-STATISTIC)

16.2560 1 0.9569
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The Sargan test is used to test the validity of overidentifying restrictions in the model. The
p-value of the J-stat is greater than 0.05 indicating the presence of validity in instruments.
In this method, we have used the lagged independent variables as the instrument variables.
The instrument specification is as follows (the numbers in parentheses indicate the lagged

variable):

Gini: @DYN(GINIL-2) NFDI(-1) TOP(-1) GDP(-1) GDP2(-1)

5 Conclusion and Recommendations

5-1 Conclusion

The current study has investigated the impact of trade openness and NFDI on income
inequality for OECD member countries, using a balanced panel over the period 2004-2021.
It was hypothesized that both trade openness and FDI might be significant determinants of

income inequality. The Gini coefficient was used as a proxy for income inequality.

The static and dynamic estimations confirm that trade liberalization has a negative effect
on the Gini index, suggesting that globalization by trade decreases income inequality in
rich OECD countries and it aligns with the Washington Consensus. The static and dynamic
models also confirm an inverted U relationship between per-capita GDP and income
inequality, measured by the Gini index, because the quadratic term (PCGDP2) is significant
and has a negative coefficient and therefore, this result contradicts the findings of the
previous study conducted by Horacio C. Faustino and Carim Vali. The variable foreign

direct investment (NFDI) is statistically insignificant in both dynamic and static models.

5-2 Policy Recommendation
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Based on the findings of the study regarding the impact of trade openness and FDI on
income inequality in OECD countries, here are some policy recommendations that could

be considered:

» Balancing Trade Liberalization and Social Welfare:

While trade liberalization has been shown to decrease income inequality in rich OECD
countries, policymakers should ensure that the benefits of globalization are distributed
equitably across society. Implement policies such as social safety nets, education and
training programs, and progressive taxation to mitigate any negative impacts on vulnerable

groups.

> Promoting Sustainable Development:

To address the inverted U relationship between per-capita GDP and income inequality,
policymakers should focus on promoting sustainable development that benefits all
segments of society. This could involve investing in education, healthcare, infrastructure,

and other sectors that support long-term economic growth and reduce disparities.

» Monitoring and Evaluation:

Regular monitoring and evaluation of the impacts of trade openness and FDI on income
inequality are crucial for designing effective policies. Policymakers should continuously
assess the effects of globalization on different income groups and regions to identify any

emerging trends or disparities that need to be addressed.

» Strengthening Social Protection:
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Strengthening social protection programs, such as unemployment benefits, healthcare, and
pension schemes, can help mitigate the negative effects of globalization on income
inequality. By providing a safety net for those most vulnerable to economic shocks,

policymakers can ensure a more inclusive and resilient society.

» Promoting Skill Development and Innovation:

Investing in education and skill development programs can help individuals adapt to the
changing demands of the global economy. By promoting innovation and
entrepreneurship, policymakers can create opportunities for economic empowerment and

reduce income disparities.

5-3 Limitation of the research and Future Research Suggestions

Similar to other academic studies, this research has its own set of limitations. Firstly, it is
crucial to address additional factors that influence the Gini coefficient. Secondly, the
findings suggest a lack of economic rationale for certain variables like NFDI and GDP,
indicating a need for further investigation into these variables. Future research could
benefit from examining factors such as Social Policies, Technological Advancement, and
Education Level to better understand their impact on inequality and yield more dependable
results. Additionally, while this study focused on net inflow FDI, there are various
indicators related to this variable that could be explored in future studies for a more
comprehensive analysis. Furthermore, in this study, we have employed the combined value
of imports and exports as a percentage of Gross Domestic Product (GDP) to represent the

trade openness variable. Although there are alternative indicators that could be utilized to
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gauge trade openness, such as tariff reductions or other trade-related metrics, these may be

explored in subsequent research endeavors.
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Appendix

Table-9 (Eviews Output of REM)

PANEL LEAST SQUARES
R-SQUARED 0.9204
ADJUSTED R-SQUARED 0.9150
S.E. OF REGRESSION 1.2392
SUM SQUARED RESID 585.1183
LOG LIKELIHOOD -652.4785
F-STATISTIC 169.5339
Table 10 (Eviews Output of FEM)
PANEL LEAST SQUARES
R-SQUARED 0.0278
ADJUSTED R-SQUARED 0.0206
S.E. OF REGRESSION 1.2422
SUM SQUARED RESID 3.8542
LOG LIKELIHOOD 0.0096
F-STATISTIC 0.0278

Codebook:
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Name of the variable

Trade

GINI

GDP

FDI

Description

Trade (% of GDP) Trade is the sum of
exports and imports of goods and services
measured as a share of gross domestic
product.

The Gini index measures the extent to
which the distribution of income (or, in
some cases, consumption expenditure)
among individuals or households within
an economy deviates from a perfectly
equal distribution. A Lorenz curve plots
the cumulative percentages of total
income received against the cumulative
number of recipients, starting with the
poorest individual or household. The Gini
index measures the area between the
Lorenz curve and a hypothetical line of
absolute equality, expressed as a
percentage of the maximum area under
the line. Thus a Gini index of 0 represents
perfect equality, while an index of 100
implies perfect inequality. World
Bank, Poverty and Inequality Platform.
GDP (current US$) GDP at purchaser's
prices is the sum of gross value added by
all resident producers in the economy plus
any product taxes and minus any
subsidies not included in the value of the
products. It is calculated without making
deductions for the depreciation of
fabricated assets or for the depletion and
degradation of natural resources. Data are
in current U.S. dollars. Dollar figures for
GDP are converted from domestic
currencies using single-year official
exchange rates.

Foreign direct investment, net inflows (%
of GDP) Foreign direct investment is the
net inflows of investment to acquire a
lasting management interest (10 percent
or more of voting stock) in an enterprise
operating in an economy other than that
of the investor. It is the sum of equity
capital, reinvestment of earnings, other
long-term capital, and short-term capital
as shown in the balance of payments. This
series shows net inflows (new investment
inflows less disinvestment) in the
reporting economy from foreign investors
and is divided by GDP.
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