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Abstract

Purpose — The study aims to use individuals using the internet and fixed broadband subscriptions as a proxy
for digitalization to empirically assess the effects of Foreign Direct Investment (FDI), digitalization and their
interaction on income inequality in developed and developing countries from 2002 to 2019.
Design/methodology/approach — The paper used the system general method of moments estimators for 30
developed and 35 developing countries.

Findings — FDI increases income inequality in developed countries but decreases it in developing countries,
digitalization reduces income inequality in both groups and interaction term narrows income inequality in
developed countries but widens it in developing countries.

Originality/value — The paper is the first to introduce digitalization into the FDI — income inequality
relationship. Furthermore, it provides empirical evidence to show the difference in the role of digitalization in
this relationship between developed and developing countries.
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1. Introduction
The role of FDI inflows in the fight against poverty and income inequality has been noted in
the development agendas of policymakers in several countries. But its influence on income
inequality is still an emerging debated topic among economists. Obiero and Topuz (2022)
highlight that public spending financed by government debt can cause income inequality.
Meanwhile, progress in digital technology is an irreversible process in countries worldwide.
Digitalization is considered one of the appropriate solutions to help developing economies
catch up with developed economies in economic development. Starting from the related
theories from Rostow (1960), Feenstra and Hanson (1997) and Helpman et al. (2004), a strand
of literature has investigated the FDI — income inequality relationship, attempting to test the
negative/positive impact of FDI on income inequality. However, no existing studies consider
the contribution of digitalization to the FDI — income inequality relationship.
In the context of rising globalization, income inequality has become one of the severe
problems in both developed and developing countries. Governments in advanced economies
r have many resources to tackle this problem. Meanwhile, governments in developing
i
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economies always try to improve the quality of life and eliminate poverty and income
inequality to achieve the United Nations Millennium Development Goals. Developing
economies lack the resources and appropriate solutions to reduce income inequality
compared to advanced economies. Improving digital technology is one of the effective ways
to help poor people access knowledge and improve skills to enhance income. Digital
technology is also a development-oriented goal in developing economies for e-government.
However, the development process of digital technology notes a digital divide in society in
which the rich have better access to digital technology than the poor. The reason can stem
from the cost and knowledge required to access digital technology facing low-income
individuals. This problem seems more severe in developing economies because the poor in
these economies have relatively low-income levels and spend most of their income on food
and accommodation.

UNCTAD (2020) notes that developed economies attracted $300bn in 2019, a 5% increase
from $761bn in 2018. Despite uncertain policies and weak macroeconomic performance,
including tensions in trade and Brexit, growth still occurred. FDI dynamics in Europe, where
inflows increased by 18% to $429bn, motivated the trend. Some European countries experienced
strong fluctuations. For instance, Ireland attracted $78bn in 2019, up from -$28bn in 2018. By
contrast, FDI inflows into several large economies decreased, with FDI inflows reducing by 50%
in Germany but declining slightly in the United Kingdom and France. FDI flows remained in
North America, with $297bn, and the United States remained the most prominent host of FDI
inflows despite a slight decline. Notably, registered FDI flows in Australia declined due to a
decrease in the value of cross-border M&As. Developing economies received $685bn, which
declined marginally by 2%. FDI inflows into these economies have been relatively steady since
2010, oscillating around the narrow range of an average of $674bn. FDI flows to developing
Asian countries decreased by 5% to $474bn in 2019 (UNCTAD, 2020). Despite the decline, it was
still the most significant host region of FDI inflows, receiving around 30% of global FDI flows.
The 34% decrease in Hong Kong triggered the decline. Singapore, India, China, Indonesia and
Hong Kong were the five largest hosts of FDI flows. The statistical analysis reported that China
remained the second-largest host of FDI flows after the United States. Due to increased demand
for commodities and moderate economic growth, FDI inflows into Africa in 2019 reduced by
10% to $45bn. FDI inflows into some commodity-exporting countries (Nigeria, Sudan, etc.) or
countries with relatively more diversified FDI inflows (Morocco, South Africa, Ethiopia, etc.)
declined. Exceptionally, FDI flows to Egypt, Africa’s largest host of FDI inflows, increased by
1% to $9bn. Countries in Latin America and the Caribbean attracted $164bn of FDI flows, which
increased by 10%. FDI flows in commodities, utilities and services to Peru, Brazil, Chile and
Colombia rose.

Similarly, UNCTAD (2021) reports that the development of global digital technology could
be more balanced. These days, the world is characterized by a clear distance between hyper-
digitalized and under-connected economies. Compared with four out of five in developed
economies, only one in five people uses the internet in the least developed economies. It
mirrors just one aspect of the digital divide. The divide is significant in some sectors, such as
frontier technologies and digital data. For instance, Latin America and Africa account for less
than 5% of the world’s colocation data centres. Geographically, UNCTAD (2021) says the
digital economy does not reflect a traditional North-South divide. It is currently being led by
one developing and one developed economy: China and the United States. More than 75% of
the world market for public cloud computing, 50% of global expenditure on the Internet of
things, and 75% of all patents connected to blockchain technologies belong to these two
countries. Notably, they capture 90% of the market capitalization value of the world’s 70
largest digital platforms, while Africa and Latin America’s share is 1% and Europe’s is 4%.
Thus, in progress in digital technology, the rest of the world (especially Latin America and
Africa) is left behind by China and the United States.
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Meanwhile, Alvaredo et al. (2018) report that income inequality is lowest in Europe and
highest in the Middle East. The share of total national income in 2016 captured by the top
10% earners was 37% in Europe, 41% in China, 46% in Russia, 47% in Canada-US and 55%
in sub-Saharan Africa, Brazil and India. The Middle East is the world’s most unequal region,
in which the top 10% captures 61% of national income. Notably, only 3 of the 32 states in
Mexico generated and distributed income and wealth efficiently (Ayvar-Campos ef al., 2020).
Global income inequality has risen sharply since 1980. High economic growth in Asia
(especially in China and India) has led to income growth in the bottom 50% of individuals.
Unfortunately, the world’s top 1% of wealthiest individuals have captured twice as much
growth as the global bottom 50% since 1980 due to increasing income inequality within
countries. However, the increase in global income inequality has not been stable. The income
share of the global top 1% declined slightly to 20% from 16% in 1980 after reaching 22% in
2000. The global bottom 50% income has fluctuated around 8% since 1980. According to
Alvaredo et al. (2018), the different levels of income inequality across countries, even across
countries with the same development levels, show the significant role of regulations and
policies (institutional quality) in solving income inequality. Income inequality has increased
in China, India, North America and Russia since 1980, while it has been moderately in Europe.
It has remained relatively steady in Brazil, sub-Saharan Africa and the Middle East. The
statistical data across countries since 1980 show that political and institutional contexts have
affected income inequality dynamics. The positive trends in income inequality in China,
Russia and India reflect various policies pursued over the past decades in these countries.
However, the difference in income inequality between the United States and Western Europe
has been maintained highly since 1980.

Concerning the academic aspect, notably, the literature review in Section 3 highlights
three elements that make this paper different from related studies. First, it introduces
digitalization into the FDI — income inequality relationship. Second, it provides empirical
evidence to show the different roles of digitalization in the FDI — income inequality
relationship between developed and developing countries. Third, it applies the system
general method of moments (GMM) estimators (S-GMM).

In short, stemming from the fact that narrowing income inequality and attracting more
FDI inflows play a crucial role in the development agenda of both developed and developing
countries, and digitalization differently contributes to the FDI — income inequality
relationship between them. The study examines the effects of FDI, digitalization, their
interaction on income inequality for 30 developed and 35 developing countries from 2002 to
2019 using S-GMM.

We note that Salcedo (2021a, b) mention how to structure a paper to attract more readers.
Notably, he systematically reviewed the previous ten years of JEFAS (Journal of Economics,
Finance and Administrative Science) publications as a roadmap to make a better structure for
a paper. Following Salcedo (2021a, b), we present it in the following way. Section 1 is the
Introduction. Section 2 describes the theoretical framework and looks at the literature review.
The methodology in Section 3 emphasizes the characteristics and appropriateness of S-GMM.
Section 4 notes the results, while Section 5 is a discussion. The final section in Section 6
concludes and suggests some important policy implications.

2. Literature review

2.1 Theoretical framework

Given the topic, some theories show the effect of FDI inflows on income inequality. First,
according to modernization theory, Rostow (1960) argues that a host country’s different
stages of development processes will have distinct effects on income inequality. This theory
suggests that FDI inflows will initially enhance income inequality at the early stages of



development processes, but this impact will decrease once an optimal development stage is
achieved. Secondly, the North-South FDI model by Feenstra and Hanson (1997) argues that
FDI inflows can lead to higher income inequality in developing economies due to driven
comparative advantage. Specifically, when FDI inflows from developed economies in the
North are skill-biased, the unskilled—skilled income gap of host developing economies in the
South would rise. Thirdly, the heterogeneous enterprises model by Helpman ef a/. (2004) notes
that FDI inflows would benefit the relatively abundant factor of production. In developing
countries, FDI inflows can increase the income levels of the relatively plentiful factors (less
skilled labour), which reduces income inequality.

Progress in digital technology can affect both FDI inflows and income inequality in the
context of increasing globalization and digitalization. According to Qureshi (2020), income
inequality across countries has increased since digital technology reshaped goods,
businesses and work markets. As a result, wealth and income inequalities have risen
between workers and enterprises. Notably, improvement in digital technology is a crucial
factor in attracting FDI investors to look for skilled labour with cheap salaries in host
countries. Therefore, digitalization can attract more FDI inflows, leading to changes in
income inequality in host countries. This implies that the interaction term between
digitalization and FDI can significantly affect income inequality. Furthermore, the difference
in development level and governance between developed and developing countries can lead
to different roles of digitalization in the FDI-income inequality relationship between them.

2.2 The effect of FDI on income inequality

Huang et al (2020) surveyed 543 primary studies and noted that 222 studies indicate a
positive effect of FDI on income inequality, while the remaining 321 report a negative or
insignificant impact.

Regarding the adverse effect, most studies recommend that governments should attract
more FDI inflows to eradicate hunger and reduce poverty. For example, Herzer and
Nunnenkamp (2013) show that FDI inflow reduces income inequality in 8 European countries
from 1980 through 2000 using the two-step GMM estimator and panel cointegration
techniques. Recently, Matallah (2019) indicated that FDI inflow narrowed income inequality
in six South Asian countries between 1996 and 2012 via estimators of pooled OLS (Ordinary
Least Squares), fixed-effects model (FEM), random-effects model (REM) and the one-step
difference GMM. Teixeira and Loureiro (2019) support the negative effect of FDI inflow on
income inequality in Portugal by using the vector error-correction models (VECM) for time
series data from 1973 to 2016.

Regarding the positive effect, most of the investigations use panel data regressions. Pan-
Long (1995) employed the pooled OLS estimator for 53 countries between 1968 and 1981.
Meanwhile, Basu and Guariglia (2007) used FEM, REM and one-step system and difference
GMM estimators for a selection of 119 developing countries from 1970 to 1999. Similarly, Figini
and Gorg (2011) used the estimators of FEM, pooled OLS, and one-step system GMM for a group
of 103 developing and developed countries between 1980 and 2002. Also, both Chintrakarn et al
(2012) and Herzer et al (2014) applied panel cointegration techniques for 48 US States from 1977
to 2001 and for a group of Latin American countries over the period 1980-2011. Recently, Alili
and Adnett (2018) applied estimators of REM and FEM for a sample of 19 transition countries
from 1993 to 2008, while Khan and Nawaz (2019) used the one-step system GMM estimator for a
sample of 12 countries of the Commonwealth of the Independent States between 1990 and 2016.
These studies suggest that governments should re-design regulations and policies to limit the
adverse impacts of FDI inflows on income inequality.

Notably, Cho and Ramirez (2016) and Kaulihowa and Adjasi (2018) report the non-linear
effect of FDI inflow on income inequality. Cho and Ramirez (2016) use the group-mean fully
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modified ordinary least squares (FMOLS) for a sample of 7 selected Southeast Asian
countries from 1990 to 2013, while Kaulihowa and Adjasi (2018) employ the panel mean group
(PMG) and MG (Mean Group) estimators for a group of 16 African countries from 1980 to
2013. Cho and Ramirez (2016) indicate that income inequality starts reducing after the ratio of
FDI/GDP (Gross Domestic Product) reaches 5.6%. Meanwhile, Wu and Hsu (2012) and Lin
et al (2013) state that the FDI — income inequality relationship depends on absorptive
capacity/human capital. Wu and Hsu (2012) use the OLS estimator and the endogenous
threshold regression model for a group of 54 countries (33 developing countries and 21
developed countries) from 1980 to 2005, while Lin ef al. (2013) use the instrumental variable
(IV) threshold regressions approach for a sample of 73 countries between 1960 and 2005.

Unlike the above studies, Reuveny and Li (2003) and Angeles-Castro (2011) introduce
governance into the empirical equations. Through the pooled OLS estimator for a group of 69
countries over the period 1960-1996, Reuveny and Li (2003) note that FDI widens income
inequality while democracy narrows it. Angeles-Castro (2011) finds that FDI enhances
income inequality in countries with low governance (significantly) and countries with high
governance (insignificantly) using FEM, REM and one-step system GMM estimator for a
panel data of 93 countries over the period 1980-1998.

2.3 The effect of digitalization on income inequality

Qureshi (2020) argues that income inequality within economies has risen as progress in digital
technology has reshaped markets of goods, business and work. As a result, wealth and income
inequalities have enhanced not only among workers also among firms. Similarly, Zilian and
Zilian (2020) find socio-economic digital inequality in Austria using survey data (PIAAC
(Programme for the International Assessment of Adult Competencies)) from 2011 to 2012.

There are few studies on the relationship between digitalization and income inequality.
However, some studies report that progress in digital technology decreases income inequality
(Richmond and Triplett, 2018; Canh et al., 2020), while some note that digitalization increases
it (Monnig et al., 2019; Law et al., 2020; Mohd Daud et al., 2020).

Regarding the negative impact of digitalization on income inequality, Richmond and
Triplett (2018) use the fixed effects estimator for 109 countries during 2001-2014. They find
that the effect of digitalization on income inequality depends on the specific type of digital
technology and the measure of income inequality. Similarly, Canh et al. (2020) apply the two-
step system GMM estimator for 87 countries from 2002 to 2014. They note that progress in
digitalization and communication is an appropriate way to decrease income inequality in the
short and long run. Therefore, Internet and mobile use should be encouraged as a part of an
active economic policy to reduce income inequality.

Regarding the positive impact of digitalization on income inequality, Monnig ef al. (2019)
use the analytical approach to examine the effect of digital technology on wage inequality.
They conclude that digitalization enhances income inequality. Meanwhile, Law ef al. (2020)
use the PMG estimator for 23 developed countries from 1990 to 2015, while Mohd Daud et al.
(2020) apply the one-step system GMM estimator for 54 countries over the period 2010-2015.
Both studies provide empirical evidence to confirm that digital technology widens income
inequality. Hoi and Tran (2020) find that commercial credit widens income inequality, but
policy credit narrows it in Vietnam between 2002 and 2016.

From the literature perspective, we suggest three hypotheses as follows:

HI. FDI has a positive effect on income inequality.
H2. Digitalization has a negative effect on income inequality.

H3. The interaction term between FDI and digitalization has a negative effect on income
inequality.



3. Method

3.1 Methodology

Following Teixeira and Loureiro (2019), Herzer and Nunnenkamp (2013), and Figini and Gorg
(2011), the empirical models are presented as follows:

GIN; = vy + r1GINy_1 + v,FDI; + v3DIGy + y,(FDI X DIG),, + ysGOViy + Zyy' + p; + ¢
@

where subscript 7 and ¢ are the country and time index, respectively. GIN, is the GINI index —a
proxy for income inequality. Its value ranges from 0 to 1, where 0 reports complete income
equality (all individuals have equal incomes) and 1 shows the highest level of income inequality;
GINj;; is the initial level of income inequality, FDI; is the net FDI inflows, DIG;; is individuals
using the internet/fixed broadband subscriptions —a proxy for digitalization, (FDI X DIG), is
the interaction between FDI and digitalization, and GOVj; is governance (voice and
accountability, control of corruption, political stability and absence of violence, government
effectiveness, the rule of law and regulatory quality). FDI inflows can have certain impacts on
income inequality in recipient countries. As arguments suggested in Sub-section 3.1,
digitalization can reduce income inequality. Digital progress in host countries attracts more
FDIinflows, which can affect income inequality. Therefore, the paper introduces the interaction
term between digitalization and FDI (FDI X DIG),, in the empirical models. Z; contains
economic growth and education; y; is an unobserved time-invariant, country-specific effect and
¢,y 1s an observation-specific error term; yo, v1, Y2 ¥3, ¥4, Y5 and y’ are estimated coefficients.

There are four severe problems of econometrics from regressing Equation (1). Firstly,
digitalization, education and economic growth may be endogenous. They may correlate with the
term p;, leading to the endogenous phenomenon. Secondly, some country-specific and unobserved
time-invariant characteristics like anthropology and geography may correlate with regressors.
They exist in the term p;. Thirdly, the presence of GINit-1in the empirical equations may lead to a
high autocorrelation. Fourthly, the panel dataset has a relatively large unit of countries (N = 35)
and a relatively short observation length (T = 19). They can make the OLS regression inconsistent
and biased. FEM and REM cannot tackle autocorrelation and endogenous phenomena. At the
same time, the IV — two-stage least square (2SLS) estimator requires some appropriate IVs that are
out of regressors in the model. Therefore, following Judson and Owen (1999), the paper uses the
two-step and one-step S-GMM (1S-GMM and 2S-GMM)) for estimation and robustness checks.

Holtz-Eakin et al. (1988) are the first to propose the GMM Arellano and Bond (1991). There
are two kinds of GMM estimators: the difference and the system. The past values of persistent
variables provide little information about their future changes, making their lags weak
instruments in the difference GMM estimator. Therefore, S-GMM is better than the difference
GMM estimator (Arellano and Bover, 1995).

For estimation, 25-GMM is more asymptotically efficient than 1S-GMM. However, employing
2S5-GMM in small research samples like our sample has a problem (Roodman, 2009). It is the
proliferation of instruments that quadratically rises as the time dimension increases, which
causes the number of IVs to be very large relative to the number of panel units. The solution is to
apply the rule of thumb to keep them less than or equal to the number of panel units (Roodman,
2009). The study uses the Arellano-Bond, Sargan and Hansen statistics to test the validity of
instruments in 25-GMM. The Arellano-Bond test AR(2) searches the autocorrelation of errors in
the first difference, while the Sargan and Hansen tests detect endogenous phenomena.

3.2 Research data
The variables are the GINI index, net FDI inflows, individuals using the Internet, governance
indicators, GDP per capita and school enrolment. The paper extracts them from the World
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Table 1.
Data description

Bank world development indicators (WDI) and worldwide governance indicators (WGI)
databases. Due to unavailable data on the GINI index, the research sample contains 30
developed countries [1] and 35 developing countries [2] from 2002 to 2019.

Table 1 presents the definition and descriptive statistics of the data. The results in Tables
2 and 3 note that governance in the sample of developing economies is relatively low
compared to that in the sample of developed economies, suggesting that most developing
countries have poor governance and developed countries have good one. It is consistent with
the approach of Li and Filer (2007) that most of the developed countries are those with rule-
based governance (good governance) and most developing countries are those with relation-
based governance (poor governance).

4. Results

4.1 25-GMM estimates

The study reports the estimates in Tables 4 and 5 (developed countries) and in Tables 6 and 7

(developing countries). Tables 4 and 6 use individuals using the Internet, while Tables 5and 7

employ fixed broadband subscriptions as a proxy for digitalization. We detect that

digitalization is endogenous in all estimation procedures. Therefore, we use digitalization as

instrumented in the GMM style and the remaining variables as instruments in the IV style.
The results across all models show that FDI widens income inequality in developed

countries (validating the H1 hypothesis) but narrows it in developing countries (rejecting the

Variable Definition Type Source
Income inequality (GIN) Gini index measures the extent to which the value World
distribution of income (or, in Some cases, consumption Bank

expenditure) among individuals or households within
an economy deviates from a perfectly equal

distribution
Individuals using the Internet ~ Internet users are individuals who have used the % World
(INN) internet (from any location) in the last 3 months. The Bank

Internet can be used via a computer, mobile phone,
personal digital assistant, games machine, digital TV

Fixed broadband subscriptions  Fixed broadband subscriptions refer to fixed

(per 100 people) (BRO) subscriptions to high-speed access to the public
Internet (a TCP/IP connection), at downstream speeds
equal to or greater than, 256 kbit/s

Economic growth (GDP) GDP per capita (constant 2010 US$) log World
Bank

Education (EDU) School enrolment, primary (% gross) % World
Bank

Trade openness (OPE) The sum of exports and imports of goods and services

measured as a share of gross domestic product

Regulatory quality (GOV1) Governance indicators level  World

Rule of law (GOV2) Bank

Voice and accountability

(GOV3)

Control of corruption (GOV4)
Government effectiveness
(GOV5)

Political stability (GOV6)

Source(s): Own elaboration




The FDI -

Variable Obs Mean Std. Dev Min Max .
mcome

GIN 540 31.626 4.244 23.7 425 inequality

INN 540 71.336 19.380 14.67 99.5 : :

BRO 540 25315 11.629 0.075 16820 relationship

GDP 540 40622.7 21640.02 8008.474 1119684

EDU 540 102.155 4.143 95.648 127

OPE 540 110.877 66.454 22154 408.362 13

GOV1 540 1.304 0.713 —0.189 2.469

GOV2 540 1.377 0475 0.197 2.353

GOV3 540 0.778 0.550 —1.626 1.755

88V4 540 1.334 0.362 0.148 2.047 Table 2.

V5 540 1.361 0.489 0.083 2.100 B e

GOV6 540 1.225 0287 0570 1.800 Desc“pggzz?gfjggg

Source(s): Own elaboration countries)

Variable Obs Mean Std. Dev Min Max

GIN 630 40.454 8671 24 59.5

INN 630 36.063 23.290 1.587 84.516

BRO 630 7485 7.747 0.0002 34.011

GDP 630 6499.97 4098.313 676.269 17570.17

EDU 630 103.764 9.010 70.894 146.827

OPE 630 82.542 38.628 22.105 210.400

GOV1 630 —0.349 0.550 —1.394 1.592

GOV2 630 —0.116 0.537 —1.269 1.275

GOV3 630 —0.329 0.764 —2.810 1.261

GOV4 630 0.003 0603 ~1622 1538 Table 3.

GOV5 630 ~0.329 0.569 -1371 1433 Descriptive statistics

GOV6 629 —0.139 0.708 —1.766 1292 (35 developing

Source(s): Own elaboration countries)

H1 hypothesis). Meanwhile, digitalization reduces income inequality in both groups
(supporting the H2 hypothesis). However, their interaction narrows income inequality in
developed countries (validating the H3 hypothesis) but increases it in developing countries
(rejecting the H3 hypothesis). These results are highly consistent for all governance
indicators. In addition, economic growth enhances income inequality in both groups. Notably,
governance reduces income inequality in developed countries but boosts it in developing
countries.

4.2 Robustness check

To check the robustness of 25-GMM estimates, we re-estimate Equation (1) using 1S-GMM.
The paper shows the corresponding results across all models in Tables 8-11. In line with 2S-
GMM estimates, 1S-GMM indicates that (1) FDI widens income inequality in developed
countries but narrows it in developing countries; (2) Digitalization reduces income inequality
in both groups; (3) interaction narrows income inequality in developed countries but increases
it in developing countries.
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5. Discussion

5.1 Theoretical implications

The opposite effects of FDI on income inequality between developed and developing
countries seem counterintuitive. We suggest some arguments to explain as follows. First,
institutional quality (policies and regulations) positively impacts attracting FDI inflows
(Mahmood et al., 2019). Most developing economies have large populations with unskilled and
low education, and unemployment falls mainly among unskilled and low-income workers.
Policies and regulations related to FDI inflows mainly focus on employing most unskilled and
low-income workers, so the low-quality FDI inflows (FDI with outdated technology and low
management level) into host countries will enhance income for these low-income workers.
These FDI inflows will reduce the income gap between the rich and the poor, thus narrowing
income inequality. Developed economies have a small population with a high rate of skilled
and educated workers. The policies and regulations related to FDI inflows are implemented
strictly to attract more high-quality FDI inflows (FDI with advanced technology and high
management level). Therefore, the high-quality FDI inflows into host countries mainly focus
on highly educated and skilled high-income workers. These FDI inflows increase the income
gap between the rich and the poor, which thus widening income inequality. Likewise, some
previous studies, like Richmond and Triplett (2018) and Canh ef al. (2020), show the negative
impact of digitalization on income inequality. Progress in digital technology is an appropriate
opportunity to help the poor enhance their knowledge and skills, increasing their ability to
find high-paying jobs and decreasing the income gap between the rich and the poor, thereby
narrowing income inequality. However, the different effects of interaction on income
nequality between developed and developing countries may stem from progress in digital
technology. Progress in digital technology will lead to several high standards for attracting
FDI inflows. Regulations and policies to attract FDI inflows in developed and developing
countries have become more rigorous to eliminate the adverse effects of FDI inflows on
economic development process such as environmental pollution, outdated technology, etc.,
which encourages FDI inflows with modern technology. FDI inflows into these groups of
countries will decrease in the context of increasing digitalization. Thus, the decline in FDI due
to progress in digital technology in developed countries will narrow income inequality. By
contrast, the decrease in FDI due to progress in digital technology in developing countries will
widen income inequality.

In developed countries with a high level of economic development, governments
implement regulations and policies (governance) to reduce the income gap between the rich
and the poor, thus narrowing income inequality. It is consistent with the findings in Matallah
(2019). In contrast, governments in developing countries formulate and implement
regulations and policies (governance) to promote economic growth. As a result, economic
growth outcomes benefit the rich, increasing the income gap between the rich and the poor,
thus widening income inequality. Canh et al. (2020) provide this empirical finding.

Contrary to Obiero and Topuz (2022), this paper notes that economic growth enhances
income inequality. The process of economic development in both developed and developing
countries may only benefit a part of the rich, who have many resources to receive economic
growth outcomes. The Kuznets curve by Kuznets (1955) hypothesizes that industrializing
countries experience a rise and subsequent decline in income inequality. The paper notes this
finding in Wu and Hsu (2012), Herzer and Nunnenkamp (2013), Kaulihowa and Adjasi (2018),
and Teixeira and Loureiro (2019). This finding shows a challenge for governments in
countries to allocate economic development and growth outcomes to all people across
countries.

Notably, education in developed countries increases income inequality. In developed
countries, education is generally universal, meaning that basic education provided by the
state is free and students attend public schools without charges. However, wealthy families



send their children to paid private schools with better and superior quality of education. As a
result, students from wealthy families learn better knowledge and skills and thus find higher-
paying jobs than those from average families. Therefore, education in developed countries
widens income inequality. We note this finding in Figini and Gorg (2011), Herzer et al. (2014)
and Kaulihowa and Adjasi (2018). Furthermore, we emphasize that increasing government
spending on education and healthcare financed by debt can widen income inequality (Obiero
and Topuz, 2022). In particular, Ayvar-Campos et al. (2020) discovered that only three of the
thirty-two observed units generate and distribute income efficiently.

5.2 Policy implications

Unlike the arguments in theoretical models by Rostow (1960), Feenstra and Hanson (1997)
and Helpman et al. (2004), this paper discovers that at early stages of development
(developing countries), FDI inflows narrow income inequality and higher stages of
development (developed countries) FDI inflows widen income inequality. Furthermore,
digitalization and the interaction term between FDI and digitalization significantly affect
income inequality. These findings are this paper’s new contribution to the literature. Notably,
they provide some crucial implications in designing, formulating and implementing policies
and regulations relating to digital technology. Digitalisation is an irreversible process in
countries worldwide. Progress in digital technology affects not only FDI inflows but also
income inequality. Severe income inequality can result in social instability. Governments in
countries should adjust the strategies and solutions of digital technology development to
ensure attracting more FDI inflows and reduce income inequality. They should mitigate the
adverse effects of digitalization by appropriate regulations and policies to narrow society’s
digital divide and income inequality.

5.3 Limitations and future research agenda

Future research should focus on the role of digitalization in the FDI — income inequality
relationship by sector/industry between groups of countries. Besides, some econometric
approaches like the panel quantile regression and the PMG estimator can be a suggestion for
future research.

6. Conclusion

FDI is a crucial investment capital for economic development and growth in developed and
developing countries. Meanwhile, progress in digital technology is an irreversible global
phenomenon and a significant factor attracting more FDI inflows. Therefore, the study
applies 1S-GMM and 2S-GMM to examine the effects of FDI, digitalization and their
interaction on income inequality for 30 developed and 35 developing countries from 2002 to
2019. It uses Internet users and fixed broadband subscriptions as a proxy for digitalization.
The results indicate that (1) FDI increases income inequality in developed countries
(supporting the H1 hypothesis) but decreases it in developing countries (rejecting the H1
hypothesis), (2) Digitalization reduces income inequality in both groups (validating the H2
hypothesis), (3) interaction term narrows income inequality in developed countries
(supporting the H3 hypothesis) but widens it in developing countries (rejecting the H3
hypothesis). Furthermore, these countries’ governance, economic growth and education are
determinants of income inequality.

Notes

1. Austria, Belgium, Canada, Cyrus, Czech Republic, Denmark, Estonia, Finland, France, Germany,
Greece, Iceland, Ireland, Israel, Italy, Korea Republic, Latvia, Lithuania, Luxembourg, Malta,

The FDI -
income
inequality
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Netherlands, Norway, Portugal, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, United
Kingdom, United States.

2. Argentina, Armenia, Belarus, Bolivia, Brazil, Bulgaria, Chile, China, Colombia, Costa Rica, Croatia,
Dominican Republic, Ecuador, El Salvador, Georgia, Honduras, Hungary, Indonesia, Kazakhstan,
Kyrgyz Republic, Malaysia, Mexico, Moldova, Pakistan, Panama, Paraguay, Peru, Poland, Romania,
Russian Federation, Thailand, Turkey, Ukraine, Vietnam, and West Bank and Gaza.

References

Alili, MZ. and Adnett, N. (2018), “Did FDI increase wage inequality in transition economies?”, International
Journal of Social Economics, Vol. 45 No. 9, pp. 1283-1304, doi: 10.1108/[JSE-09-2017-0373.

Alvaredo, F., Chancel, L., Piketty, T., Saez, E. and Zucman, G. (2018), World Inequality Report 2018,
Harvard University Press, London.

Angeles-Castro, G. (2011), “The effect of trade and foreign direct investment on inequality:
do Governance and Macroeconomic Stability Matter?”, Economia Mexicana. Nueva Epoca,
Vol. 20 No. 1, pp. 181-219.

Arellano, M. and Bond, S. (1991), “Some tests of specification for panel data: Monte Carlo evidence and
an application to employment equations”, The Review of Economic Studies, Vol. 58 No. 2,
pp. 277-297, doi: 10.2307/2297968.

Arellano, M. and Bover, O. (1995), “Another look at the instrumental variable estimation of error-
components models”, Journal of Econometrics, Vol. 68 No. 1, pp. 29-51, doi: 10.1016/0304-
4076(94)01642-D.

Ayvar-Campos, FJ., Navarro-Chavez, J.CL. and Giménez, V. (2020), “Generation and distribution of
income in Mexico, 1990-2015”, Journal of Economics, Finance and Administrative Science,
Vol. 25 No. 49, pp. 163-180, doi: 10.1108/JEF AS-04-2018-0040.

Basu, P. and Guariglia, A. (2007), “Foreign direct investment, inequality, and growth”, Journal of
Macroeconomics, Vol. 29 No. 4, pp. 824-839, doi: 10.1016/j.jmacro.2006.02.004.

Canh, N.P., Schinckus, C., Thanh, S.D. and Ling, F.C.H. (2020), “Effects of the internet, mobile, and land
phones on income inequality and the Kuznets curve: cross country analysis”,
Telecommunications Policy, Vol. 44 No. 10, pp. 102041, doi: 10.1016/j.telpol.2020.102041.

Chintrakarn, P., Herzer, D. and Nunnenkamp, P. (2012), “FDI and income inequality: evidence from a panel
of US states”, Economic Inquiry, Vol. 50 No. 3, pp. 788-801, doi: 10.1111/1.1465-7295.2011.00384.x.

Cho, H.C. and Ramirez, M.D. (2016), “Foreign direct investment and income inequality in southeast
Asia: a panel unit root and panel cointegration analysis, 1990-2013”, Atlantic Economic Journal,
Vol. 44 No. 4, pp. 411-424, doi: 10.1007/s11293-016-9521-7.

Feenstra, R.C. and Hanson, G.H. (1997), “Foreign direct investment and relative wages: evidence
from Mexico’s maquiladoras”, Journal of International Economics, Vol. 42 No. 3-4,
pp. 371-393, doi: 10.1016/S0022-1996(96)01475-4.

Figini, P. and Gorg, H. (2011), “Does foreign direct investment affect wage inequality? An empirical
investigation”, The World Economy, Vol. 34 No. 9, pp. 1455-1475, doi: 10.1111/5.1467-9701.2011.
01397.x.

Helpman, E., Melitz, M.J. and Yeaple, S.R. (2004), “Export vs FDI with heterogeneous firms”, American
Economic Review, Vol. 94 No. 1, pp. 300-316, doi: 10.1257/000282804322970814.

Herzer, D. and Nunnenkamp, P. (2013), “Inward and outward FDI and income inequality: evidence
from Europe”, Review of World Economics, Vol. 149 No. 2, pp. 395-422, doi: 10.1007/s10290-013-
0148-3.

Herzer, D., Hiihne, P. and Nunnenkamp, P. (2014), “FDI and income inequality—evidence from
Latin American economies”, Review of Development Economics, Vol. 18 No. 4, pp. 778-793,
doi: 10.1111/rode.12118.


https://doi.org/10.1108/IJSE-09-2017-0373
https://doi.org/10.2307/2297968
https://doi.org/10.1016/0304-4076(94)01642-D
https://doi.org/10.1016/0304-4076(94)01642-D
https://doi.org/10.1108/JEFAS-04-2018-0040
https://doi.org/10.1016/j.jmacro.2006.02.004
https://doi.org/10.1016/j.telpol.2020.102041
https://doi.org/10.1111/j.1465-7295.2011.00384.x
https://doi.org/10.1007/s11293-016-9521-7
https://doi.org/10.1016/S0022-1996(96)01475-4
https://doi.org/10.1111/j.1467-9701.2011.01397.x
https://doi.org/10.1111/j.1467-9701.2011.01397.x
https://doi.org/10.1257/000282804322970814
https://doi.org/10.1007/s10290-013-0148-3
https://doi.org/10.1007/s10290-013-0148-3
https://doi.org/10.1111/rode.12118

Hoi, L.Q. and Tran, H.L. (2020), “Credit composition and income inequality in Vietnam: an
empirical analysis”, Journal of Economics and Development, Vol. 24 No. 4, pp. 365-377,
doi: 10.1108/JED-08-2020-0110.

Holtz-Eakin, D., Newey, W. and Rosen, H.S. (1988), “Estimating vector autoregressions with panel
data”, Econometrica, Vol. 56 No. 6, pp.1371-1395, doi: 10.2307/1913103.

Huang, K., Sim, N. and Zhao, H. (2020), “Does FDI actually affect income inequality? Insights from 25
years of research”, Journal of Economic Surveys, Vol. 34 No. 3, pp. 630-659, doi: 10.1111/
joes.12373.

Judson, R.A. and Owen, AL. (1999), “Estimating dynamic panel data models: a guide for
macroeconomists”, Economics Letters, Vol. 65 No. 1, pp. 9-15, doi: 10.1016/S0165-1765(99)
00130-5.

Kaulihowa, T. and Adjasi, C. (2018), “FDI and income inequality in Africa”, Oxford Development
Studies, Vol. 46 No. 2, pp. 250-265, doi: 10.1080/13600818.2017.1381233.

Khan, 1. and Nawaz, Z. (2019), “Trade, FDI and income inequality: empirical evidence from CIS”,
International Journal of Development Issues, Vol. 18 No. 1, pp. 88-108, doi: 10.1108/1JDI-07-
2018-0107.

Kuznets, S. (1955), “Economic growth and income inequality”, The American Economic Review, Vol. 45
No. 1, pp. 1-28.

Law, SH,, Naseem, NAM., Lau, W.T. and Trinugroho, 1. (2020), “Can innovation improve income
inequality? Evidence from panel data”, Economic Systems, Vol. 44 No. 4, pp. 100815, doi: 10.1016/;.
ecosys.2020.100815.

Li, S. and Filer, L. (2007), “The effects of the governance environment on the choice of investment mode
and the strategic implications”, Journal of World Business, Vol. 42 No. 1, pp. 80-98, doi: 10.1016/;.
jwb.2006.11.006.

Lin, S.C., Kim, D.H. and Wu, Y.C. (2013), “Foreign direct investment and income inequality: human
capital matters”, Journal of Regional Science, Vol. 53 No. 5, pp. 874-896, doi: 10.1111/jors.12077.

Mahmood, N., Shakil, M.H., Akinlaso, LM. and Tasnia, M. (2019), “Foreign direct investment and
institutional stability: who drives whom?”, Journal of Economics, Finance and Administrative
Science, Vol. 24 No. 47, pp. 145-156, doi: 10.1108/JEFAS-05-2018-0048.

Matallah, S. (2019), “The triptych migration-inward FDI-inequality in South Asian countries: how
much do governance and institutions matter?”, Migration and Development, Vol. 8 No. 1,
pp. 93-118, doi: 10.1080/21632324.2018.1449617.

Mohd Daud, SN., Ahmad, A.H. and Ngah, W.A.S.W. (2020), “Financialization, digital technology and
income inequality”, Applied Economics Letters, pp. 1-5, doi: 10.1080/13504851.2020.1808165.

Monnig, A., Maier, T. and Zika, G. (2019), “Economy 4.0-digitalisation and its effect on wage
inequality”, Journal of Economics and Statistics, Vol. 239 No. 3, pp. 363-398, doi: 10.1515/jbnst-
2017-0151.

Obiero, W.L. and Topuz, S.G. (2022), “Do public and internal debt cause income inequality? Evidence
from Kenya”, Journal of Economics, Finance and Administrative Science, Vol. 27 No. 53,
pp. 124-138, doi: 10.1108/JEFAS-05-2021-0049.

Pan-Long, T. (1995), “Foreign direct investment and income inequality: further evidence”, World
Development, Vol. 23 No. 3, pp. 469-483, doi: 10.1016/0305-750X(95)00136-Z.

Qureshi, Z. (2020), “Inequality in the digital era”, Work in the Age of Data, BBVA, Madrid.

Reuveny, R. and Li, Q. (2003), “Economic openness, democracy, and income inequality: an empirical
analysis”, Comparative Political Studies, Vol. 36 No. 5, pp. 575-601, doi: 10.1177/
0010414003036005004.

Richmond, K. and Triplett, R.E. (2018), “ICT and income inequality: a cross-national perspective”,
International Review of Applied Economics, Vol. 32 No. 2, pp. 195-214, doi: 10.1080/02692171.
2017.1338677.

The FDI -
income
inequality
relationship

25



https://doi.org/10.1108/JED-08-2020-0110
https://doi.org/10.2307/1913103
https://doi.org/10.1111/joes.12373
https://doi.org/10.1111/joes.12373
https://doi.org/10.1016/S0165-1765(99)00130-5
https://doi.org/10.1016/S0165-1765(99)00130-5
https://doi.org/10.1080/13600818.2017.1381233
https://doi.org/10.1108/IJDI-07-2018-0107
https://doi.org/10.1108/IJDI-07-2018-0107
https://doi.org/10.1016/j.ecosys.2020.100815
https://doi.org/10.1016/j.ecosys.2020.100815
https://doi.org/10.1016/j.jwb.2006.11.006
https://doi.org/10.1016/j.jwb.2006.11.006
https://doi.org/10.1111/jors.12077
https://doi.org/10.1108/JEFAS-05-2018-0048
https://doi.org/10.1080/21632324.2018.1449617
https://doi.org/10.1080/13504851.2020.1808165
https://doi.org/10.1515/jbnst-2017-0151
https://doi.org/10.1515/jbnst-2017-0151
https://doi.org/10.1108/JEFAS-05-2021-0049
https://doi.org/10.1016/0305-750X(95)00136-Z
https://doi.org/10.1177/0010414003036005004
https://doi.org/10.1177/0010414003036005004
https://doi.org/10.1080/02692171.2017.1338677
https://doi.org/10.1080/02692171.2017.1338677

JEFAS
28 55

26

Roodman, D. (2009), “How to do xtabond2: an introduction to difference and system GMM in Stata”,
The Stata Journal, Vol. 9 No. 1, pp. 86-136, doi: 10.1177/1536867X0900900106.

Rostow, W.W. (1960), The Stages of Economic Growth — A Non-communist Manifesto, Cambridge
University Press, Cambridge.

Salcedo, N.U. (2021a), “Editorial”, Journal of Economics, Finance and Administrative Science, Vol. 26
No. 51, pp. 2-6, doi: 10.1108/JEFAS-06-2021-271.

Salcedo, N.U. (2021b), “Editorial: an upcoming 30th anniversary encouraging the papers’ publication”,
Journal of Economics, Finance and Administrative Science, Vol. 26 No. 52, pp. 178-181, doi: 10.1108/
JEFAS-11-2021-329.

Teixeira, A.A. and Loureiro, A.S. (2019), “FDI, income inequality and poverty: a time series analysis of
Portugal, 1973-2016”, Portuguese Economic Journal, Vol. 18 No. 3, pp. 203-249, doi: 10.1007/
$10258-018-00152-x.

UNCTAD (2020), “World investment report 2020: international production beyond the pandemic”,
United Nations Conference on Trade and Development, available at: unctad.org/webflyer/world-
investment-report-2020

UNCTAD (2021), “Digital economy report 2019 - value creation and capture: implications for
developing countries”, United Nations Conference on Trade and Development, available at:
https://unctad.org/webflyer/digital-economy-report-2019

Wu, ].Y. and Hsu, C.C. (2012), “Foreign direct investment and income inequality: does the relationship
vary with absorptive capacity?”, Economic Modelling, Vol. 29 No. 6, pp. 2183-2189, doi: 10.1016/
j.econmod.2012.06.013.

Zilian, S.S. and Zilian, L.S. (2020), “Digital inequality in Austria: empirical evidence from the survey of
the OECD programme for the international assessment of adult competencies”, Technology in
Society, Vol. 63, pp. 101397, doi: 10.1016/j.techsoc.2020.101397.

Corresponding author
Van Bon Nguyen can be contacted at: nv.bon@ufm.edu.vn

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com


https://doi.org/10.1177/1536867X0900900106
https://doi.org/10.1108/JEFAS-06-2021-271
https://doi.org/10.1108/JEFAS-11-2021-329
https://doi.org/10.1108/JEFAS-11-2021-329
https://doi.org/10.1007/s10258-018-00152-x
https://doi.org/10.1007/s10258-018-00152-x
http://unctad.org/webflyer/world-investment-report-2020
http://unctad.org/webflyer/world-investment-report-2020
https://unctad.org/webflyer/digital-economy-report-2019
https://doi.org/10.1016/j.econmod.2012.06.013
https://doi.org/10.1016/j.econmod.2012.06.013
https://doi.org/10.1016/j.techsoc.2020.101397
mailto:nv.bon@ufm.edu.vn

	The role of digitalization in the FDI – income inequality relationship in developed and developing countries
	Introduction
	Literature review
	Theoretical framework
	The effect of FDI on income inequality
	The effect of digitalization on income inequality

	Method
	Methodology
	Research data

	Results
	2S-GMM estimates
	Robustness check

	Discussion
	Theoretical implications
	Policy implications
	Limitations and future research agenda

	Conclusion
	Notes
	References


