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Abstract
Available empirical evidence suggests that globalisation in recent years have had a significant positive impact on
various sectors of most economies; however, significant evidence also exists suggesting that this economic
process has also accentuated poverty and worsened income distribution in parts of some economies. This study
examines the effects of foreign direct investment, trade openness and foreign remittance on income inequality in
Ghana. The paper applied the vector error correction model in examining the effect of FDI inflow, foreign
remittance and trade openness and income inequality in Ghana. The result indicates Foreign Remittance, FDI,
Trade Openness and Gini index, are integrated of order one. Additionally, Johansen’s test for cointegration
suggest a long-run relationship between the Gini coefficient (income distribution) and examined independent
variables. The study also found out that foreign remittance has a significant negative relationship with Ghana’s
income inequality and FDI inflows have no significant impact on Ghana’s income inequality.
Keywords: Gini coefficient, income inequality, Ghana, FDI, trade openness, foreign remittance
1. Introduction
1.1 Introduce the Problem
Globalization appears to have coincided with growing income inequality among both developed and developing
countries. Globalization has led to significant changes in how business is conducted and how organizations
operate internationally. Globalization has created opportunities in terms of access to larger pools of resources as
well as different markets for both economies and corporations (Stromquist & Monkman, 2014). Companies such
as IBM, Intel, Microsoft, and Philips can be found all over the world, creating job and improving the economy of
host countries (Sarti, 2016). Globalisation is the process of the rapid economic integration of economies, driven
by technological change, trade liberalization as well as investment and capital flows (Pieterse, 2015). Brambilla,
Laine, and Bocchi (2016) defined globalization as a multi-dimensional tool that influences a country’s income
distribution. Alliances involving automakers (GM-Ford- Daimler Chrysler, Ford-Mazda, and GM-Honda),
petroleum manufacturers (e.g., BP-Mobil, NUPI-Chevron Texaco), and airlines (e.g., star alliances) are instances
of observed modifications as a result of globalisation.
Concerns over the possible relationship between foreign direct investment (FDI); a product of globalisation and
within-country income disparities are often prevalent in present-day political discussion, major media coverage
and scholarly discussions (Couto & Center, 2018). According to Ngwakwe and Dzomonda (2018), income
inequality mitigates social and economic growth in developing countries; thus, one of the economic growth
planning policies of governments has centred on reducing income inequality and accelerating of rural dependent
growth. According to Benerí
a, Berik, and Floro (2015), globalization has promoted the growth of average
incomes in developing countries. However, the quality of life of the fewer privileged in the developing countries
can reduce if incorporation into the world’s economic system negatively impacts the income dissemination. With
regards to trade openness, Hipsher (2017), found that activities of multinational corporations tend to escalate
income inequality in developing nations, increasingly degrading the world’s poor. Flach and Janeba (2017),
found that FDI inflows in developing countries over ten years correlate positively with income inequality.
In furtherance of globalization, new reforms continue to be established purposely to create the enabling
environment for the large market and freer external trade. Countries across the globe continue to establish
continuously closer relations as time goes on, with the stride exorbitantly increasing in recent times (Hirst,
Thompson, & Bromley, 2015). In international trade and immigration, theoretical and empirical research have
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traversed how the flow of goods and people influence the trade balance of the nation. According to Kirby (2013),
globalisation may have a positive impact on beneficiaries, but can also accentuate poverty and worsened income
distribution in parts of the country.
1.2 Problem Statement
Ghana in the last two decades has significantly improved economic performance as a result of its interaction with
other countries and foreign partners (Wilhelmina, Joost, George, & Guido, 2010). The impact of globalisation
has been studied in the balance of trade and movement of goods and services in studies such as Bhagwati and
Srinivasan (2002); Surugiu and Surugiu (2015); Antràs, De Gortari, and Itskhoki (2017); however, its effect has
not been observed in the area of distributions of income among emerging economies such as Ghana. This study
used Gini Index (made up of decomposed income sources rather than consumption employed by other studies
from the limited amount of available data on income groups in Ghana) to examine effects of foreign direct
investment, trade openness and foreign remittance on income inequality in Ghana. The study also incorporates
Knowledge-capital model as done in Darkwah et al. (2016a).
1.3 Research Hypotheses
The study is guided by the following null hypotheses;
1)

: There is no significant relationship between foreign remittance and income inequality.

2)

: There is no significant relationship between FDI inflows and income inequality.

1.4 Literature Review
This section reviews and analysed related literature with the price goal of highlighting how existing studies
examined similar relationships. Several related studies on globalisation, Gini Indexes and trade agreements are
subsequently discussed. Fouquin, and Hugot (2016), researched the First Globalization and Second Globalization
of the nineteenth century. The number of years spanned for the study was from 1827 to 2014 with more than 1.9
million bilateral trade observations. The variables used for the study were exchange rate, trade flows,
geographical distance, GDP, import, export and colonial and linguistic.
Surugiu and Surugiu (2015), studied effects of increased international trade over the years as a consequence of
globalization opined that International trade can enhance the economic development of nations which are
interlinked and that globalization cannot be ignored by corporations, because to the prospects provided by
international economies. Dollar and Kraay (2004), assumed that trade encourages growth without increasing
inequality, however, Bergh and Nilsson (2014) opined that though there is an impoverishment-reduction impact
of globalization, just a tiny proportion of it is accounted for by growth and that it appears globalization decreases
abject poverty, and not predominantly through the growth path.
Antràs, De Gortari, and Itskhoki (2017) investigating wellbeing impacts of trade opening in a global economy
where trade boosts aggregate income whiles also enhancing income inequality suggested two changes to
standard indicators of the welfare gains from trade: a welfare-oriented correction driven by the Atkinson (1970)
index of inequality, and a costly-redistribution correction which considered the cost of productive output
correlated with agents’ behavioural reactions to trade-induced changes through marginal tax rates. They
provided evidence that indicates that both remedies are important: trade-induced rises in rejection income
inequality dissolve about 20 per cent of trade gains, while trade gains will be about 15 per cent greater if the
distribution were carried out by non-distortionary means.
Couto and Center (2018) assessed the effect of FDI on income inequality for many countries in various phases of
economic growth. For low-income nations, the FDI-induced inequality influence doesn’t quite apply as it’s less
potent in high-income nations relative to middle-income economies. Although the study cannot provide solid
evidence of the harmful impact of captured centres on the inequality of income inside the world, highly qualified
workers are intensively outsourcing services, which may lead to blurring the lines around unqualified and
qualified workers in developing countries.
Ngwakwe and Dzomonda (2018) research outcome shows there is no long-run association between income
inequality and the flows of foreign direct investment to South Africa during the time series studied. The study
argues that more research should investigate the possible impact of governance on income disparity by
integrating the governing factor into the design of co-integration regression to see if South African democratic
governance could have led to growing income inequality Further study may also analyze the features of the flow
of foreign direct investment into the nation to see if it does have features, such as FDI output, that could generate
employment for local people.
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Bandyopadhyay (2018) investigate between time series properties of relative and absolute Gini coefficient. The
outcome indicates that for fractionally integrated process the absolute Gini is more appropriate than relatively
Gini for time-dependent analysis. Also, the study explored the estimate of the inequality-growth relation utilizing
famous panel regression methods and found that with most estimated models, the absolute Gini is negatively and
significantly correlated with the development and nothing for relative Gini.
Ryu (2008) and Ryu (2013), modified the definition of the Gini by defining an inconvenient degree with the
inverse income value, whereby greater income offers more ease and lower-income offers a serious discomfort.
The modification was due to the belief that the original Gini was observed to be less responsive to minor income
shifts in the impoverished category to and that a decline in Gini would not be an increase for the impoverished
group. The Bonferroni (1930) and Atkinson (1970) proposed a measure of inequality among various significant
judgments to quantify inequality where zero value reflects the nonchalance to inequality and the Rawlsian
measure is defined by infinity.
Also, Ravinthirakumaran and Ravinthirakumaran (2018) assessed the impact of foreign direct investment (FDI)
inflows on income inequality in Asia-Pacific Economic Cooperation (APEC) economies. The ARDL results of
the panel indicate that FDI inflows minimize income inequality longer term. This strengthens the belief that
supporting FDI inflows in APEC economies may not damage revenue dispersion. The findings also support that
per capita GDP and trade accessibility help minimize income inequality, while human capital increases income
inequality. The findings of this research reflect those sound policies to attract more FDI should be introduced by
the APEC authorities, as findings suggest that these inflows would minimize income inequality in the economies
of APEC.
1.4.1 Theoretical Review
Foreign Direct Investment is when a foreign company or individual investor invests in the majority stocks or
shares of another a company outside their home country. Horizontal foreign direct investment and vertical
foreign direct investment are two forms of foreign direct investment.
Gini (1912) is credited with the development of the Gini index or Gini coeﬃcient which was published in his
1912 paper Variability and Mutability. This index is the key indicator of inequality widely used in the field of
economics and is used in many fields of research recently. Dalton (1920) in a later study used the index when
analysing the distribution of income.
Theoretically, the two key ways to measure the Gini index are discrete and continuous distributions. Dorfman
(1979) reported that both methods can be combined and Yitzhaki and Schechtman (2005) verified that it is
simpler to develop continuous distribution in comparison to the discrete random variable. Needleman (1978)
explored different ways of generating more reliable Gini coefficient estimates. An exact interval estimate of the
Gini coefficient was given by Gastwirth (1972) and the Gini was compared with Tepping’s findings to determine
the precision of the estimates.
1.4.2 Theories of FDI
In this section, theories of FDI are reviewed from three perspectives. The first theory seeks to analyse why a
company will favour foreign direct investment as a method of entering a foreign market. The other theory attempts
to explain why companies in the same industry often undertake FDI at the same time, and why certain locations are
favoured as a target for foreign direct investment over others. The third theoretical viewpoint, referred to as the
eclectic model, seeks to incorporate the other two viewpoints into a single holistic FDI interpretation.
The theory of foreign direct investment in the manufacturing sector is typically applied distinctly from the FDI
theory in the producer service. Baltagi et al. (2007) and Uttama and Péridy (2009) in their theoretical implications,
pointed out the significant role of bilateral- and third-country characteristics and economic integration on bilateral
complex FDI. Thet extended the Knowledge Capital (KC) model to explains the determinants of FDI in producer
services. To motivate our empirical analysis of the impacts of foreign direct investment in producer services, this
Their extended KC model investigate the bilateral and third-country determinants of FDI in producer services.
Two goods are assumed in the KC namely homogeneous (Y) and differentiated (X) goods. Three countries were
also assumed in the model namely the home (i), host (j) and third (k) country and four factors namely physical
capital (K), skilled labour (S), unskilled labour (L) and producer services (Q). Homogeneous goods are produced
with constant returns to scale and perfect competition by using unskilled labour only. Conversely, the production
of the differentiated good uses the four factors. Producer services are produced with scale economies by using only
skilled labour and are assumed that one unit of producer services is performed for one unit of goods to be
consumed.
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2. Method
This section of the work presents the methodology of the study. The different approaches and methods used in
analysing data.
2.1 Data Source
The study extracted data on the Gini coefficient from Trading Economics, Foreign Direct Investment (FDI),
Trade openness and remittance from World Bank Indicator variables. The data consist of annual data point of
Foreign Direct Investment, Trade openness and remittance from 1980 to 2015. However, not all the data point of
the Gini coefficient was obtained from Trading Economics, hence the researcher replaced the missing value by
using the linear interpolation method.
2.2 Gini Coefficient
Gini coefficient is a measure of inequality of income distribution among people living in a geographical area.
Gini (1912) defined the Gini coefficient as a ratio with values between 0 and 1. Where 1 refers to perfect income
distribution inequality with few people possessing most of the income, while 0 refers to perfect income
distribution equality with everyone having the same income share.
Gini coefficient is defined as a ratio of the areas on the Lorenz curve diagram. If the area between the line of
perfect equality and Lorenz curve is A, and the area under the Lorenz curve is B, then the Gini coefficient is
A/(A+B). Since
, the Gini coefficient,
. If the Lorenz curve is represented by
the function Y = L(X), the value of B can be found with integration following equation 1.
1

G  1  2  L ( x ) dx

(1)

0

Where

is the Gini coefficient

, is the Lorenz Curve

2.3 Unit Root Test
According to Charemza and Deadman (1992), most macroeconomic time series data are known to be
non-stationary. A data is said to be non-stationary if its mean and variance are not constant over time. The
stationarity for each study variable was ascertained using the Augmented Dickey-Fuller (ADF) and the Phillips
and Perron (PP) tests.
2.3.1 Augmented Dickey-Fuller (ADF) Test
The error terms are assumed to be uncorrelated and thus amounts to white noise in the traditional Dickey-Fuller
test. Given the possibility of the error terms being correlated, an improved version of the traditional
Dickey-Fuller was developed: Augmented Dickey-Fuller (ADF), where the error terms were assumed to be
correlated. Because the error terms of several macroeconomic variables are likely to be correlated as series are
often trended (Asteriou & Hall, 2011), the ADF test is more useful in macroeconomic time series data. This test
includes a lagged term of the dependent variable in the model to address any potential issue of autocorrelation.
The generalized form of the ADF test may be specified as follows:
p

 Yt   0   1Yt 1   1t   Y j Yt  j   t

(2)

j 1

Where Y is the data series and  Y is the difference between the data.
2.4 Cointegration Test
If variables are found to be non-stationary at level but are stationary at the first difference there is a high
possibility that they move together in the long run. The Engle (1982) procedure or the Johansen-Juselius
procedure (Johansen, 1988; Johansen-Juselius, 1992, 1999) can be applied to overcome the associated problem
of spurious correlation and misleading inferences. If the variables are found to be cointegrated, the relationship
may be interpreted as a long- run relationship. However, in this study, the Johansen-Juselius procedure was used.
The null hypothesis is given as (H0); [r=0~4]: There is cointegration among the variables can be drawn. Given a
maximum rank r, when the trace statistic is greater than 5% critical value, the study rejects the null hypothesis
and conclude that there is cointegration among variables in the time series. The result of the trace test indicates
no cointegrated vector. Johansen (1988) and Johansen and Juselius (1990) develop two test statistics to
determine the number of cointegrating vectors. The Trace and Maximal Eigenvalue statistics are captured in
equations 3 and 4.
Trace ( r )  T

k

 ln(1  ˆ )
i

i  r 1
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And the second is called Maximal Eigenvalue:
 Max ( r , r  )1   Tln (1  ˆr 1 )

(4)

where T represent the number of observations, r represent the number of cointegrating vectors and  is
estimated eigenvalue.
In a situation where trace and Maximal Eigenvalue yield contradiction results, a trace is preferable (Alexander,
2001).
2.4.2 Vector Error Correction Model
Vector error correction model (VECM) is estimated to examine long-run and short-term causality dynamics
among the variables. The VECM model is modelled as follows:
n

p

m

i 1

i 1

i 1

 InGinit     t 1    i  FDI t  i    i  r e mt  i    i  topent  i  t

(5)

where
represent the coefficient for Foreign Direct Investment, Remittance and Trade openness
respectively;
represent the vector error correction model and is the error correction term which reflects
the deviation from the long-run equilibrium path. This allows causality to be determined in two ways namely:
Short-run causality, which is determined by the lagged differences of the variables and; Long-run causality, which
is determined by the significance of the coefficient of the error-correction term.
3. Results
This section presents the results of the analysis of the effect of Globalization on Ghana income distribution. The
data was tested for its suitability for time series analysis hence, a Durbin-Watson Test was carried out to
understand the nature of data as well as time series plot. Trend analysis, Co-integration and Vector Error
Correction model were all done to achieve the stated objectives.
3.1 Descriptive Statistics
Descriptive statistics such as mean, standard deviation, skewness and kurtosis of all the variables are presented
to provide a general overview and the basic characteristics of the data in the study. The results are presented in
Table 1.
Table 1. Descriptive statistics of the study variables
Variables

Min.

Max.

Mean

Std. Deviation

Skewness

Kurtosis

Remittances
FDI
Trade Openness
Gini Index

500000
2000000
0.0001
0.3530

4982442361.79
3363389444.44
4.1440
0.4280

442062449.61
775439361.13
0.689875
0.401731

1035129796.51
1238264644.96
1.1199091
0.0239361

2.970
1.355
1.953
-0.508

9.863
.037
3.105
-1.076

Source: World bank.

From table 1, the arithmetic mean and standard deviation of Remittances, FDI, Trade Openness and Gini Index
was 42062449.61 (SD =1035129796.51), 775439361.13(SD =1238264644.96), 0.689875 (SD = 1.119909) and
0.401731(SD = 0.0239361 respectively. Also, the study estimated the skewness and kurtosis of the study
variables. According to Wooldridge (2002), if skewness is less than −1 or greater than +1, the distribution is
highly skewed. Thus, Remittance (2.970), FDI (1.355) and Trade Openness (1.953) are positively skewed since
their respective Pearson Coefficient of skewness exceed 1, but Gini index is approximately symmetric since
Pearson Coefficient of skewness value (-0.508) spanned between -0.5 to 0.5.
A distribution with kurtosis >3 (excess kurtosis >0) is called leptokurtic. Compared to a normal distribution, its
tails are longer and fatter, and often its central peak is higher and sharper. Kurtosis value for Remittance (9.863)
and Trade Openness (3.105) exceeds 3, thus Remittance and Trade Openness were classified as leptokurtic. Also,
the kurtosis value for FDI (0.037) and Gini Index (-1.076) was less than 3 and therefore are classified as
Platykurtic.
3.2 Trend Analysis
The study adopted a trend analysis to investigate the behaviour of the study variables.
3.2.1 Trend Analysis of Gini Coefficient
Figure 1 displays the pictorial view of trend analysis of the Gini index.
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Figure 1. Trend analysis of the Gini coefficient
Source: Trading Economics.

The trend of Gini index revealed that there was a sharp increase from the year 1987 to the year 1992. However,
the sharp decrease from the year 1993 to the year 1994. Since the year 1994 to the year 2014, there has a steady
increase in the Gini Index.
3.2.2 Trend Analysis of Remittance and FDI
The study examined the trend analysis of Remittance and FDI from 1980 to 2016 and the results are graphically
presented in Figure 2.
Trend Analysis

6E+09
4E+09
2E+09
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1975
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1985

1990
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2020

-2E+09
Remittances

FDI

Figure 2. Trend analysis of Remittance and FDI
Source: Trading Economics.

This study’s analysis suggests that from the year 1980 to 2005, the values for Remittance and FDI were
approximately the same across this period. In Ghana, workers’ remittances play a critical role in developing
economy growth. From the year 2005 to the year 2010, FDI experienced a steady increase, whiles Remittance
was relatively low and stable. However, Ghana witnessed a rapid flow in remittance at the end of 2012 and
continued till 2015 and a sharp the decrease the subsequent year. Also, from the year 2010 to the year 2015, both
Remittance and FDI experience fluctuation in their respective values.
3.3 Unit Root Test
Unit root test for stationary using Augmented Dicker-Fuller (ADF) test and Phillips-Perron’s test are presented
in Table 2. The rationale for testing for unit root test is based on the fact that stationarity of a series can strongly
influence the behaviour and properties of variables and ultimately associations or interactions being verified.
Table 2. Unit root test
ADF test statistic
Variables

P-P test statistic

Level

First Difference

Level

First Difference

-12.967*
-2.128
0.559
6.308

-3.980**
-8.687**
-4.488**
-3.076*

-2.972*
-1.940
0.276
11.073

-7.278**
-8.855**
-4.501**
-2.980 *

**p<0.01, *p<0.05.
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Remittance, FDI, Trade Openness and Gini index variables are tested for unit root using Augmented
Dickey-Fuller (ADF) and Philip-Perron’s (P-P) unit root tests and the results can be seen in Table 2. The results
show that all the study variables (Remittance, FDI, Trade Openness and Gini index), are integrated of order one
I(1). This implies that at the level they were not stationary except at first difference. Thus, they are cointegrated,
there is a long-term equilibrium relationship between the variables.
3.4 Test of Co-Integration
To test for cointegration, Johansen’s test for cointegration.
Table 3. Johansen’s test for cointegration
Maximum Rank

Parms

LL

0
1
2
3
4

20
27
32
35
36

56.6257
70.0237
77.1753
81.3517
81.626

Eigen
0.67258
0.44897
0.29392
0.0226

Trace Statistic

Critical Value

50.0006
23.20146*
8.9013
0.5487

47.21
29.68
15.41
3.76

The Maximum Eigenvalue and Trace tests of cointegration from table 3 suggest a cointegration vector among the
variables since at rank 1, the trace statistics is less than the 5% critical value. This implies that the null hypothesis
that there is one cointegration must not be rejected. Thus, there is a long-run relationship between the Gini
coefficient (income distribution) and independent variables.
3.5 Vector Error Correction Model
Cointegration analysis suggested the existence of a long-run relationship among the variables. Consequently,
Vector error correction model is performed using the first lag of the variables. The result is presented in Tables 4
and 5.
Table 4. VECM model summary
RMSE

R-square

Chi-square

p-value

0.007899

0.6986

41.72373

0.0000

From Table 4, the p-value of the chi-square is significant, suggesting that the model is significant. Also, the
R-square value of 0.6986, indicating that 69.86% of the variation of the Gini coefficient could be explained by the
independent variable.
Table 5. Vector error correction model
Model

Coeff

Std Err

z-statistic

p-value

Constant
R-square
Chi-square
P-value
RMSE

-0.8513
0.1734
-0.0076
0.0052
0.005
-0.2613
0.6986
41.7237
0.0000
0.0079

0.1916
0.1555
0.0031
0.003
0.0129
0.0071

-4.44
1.12
-2.43
1.73
0.39
-3.67

0.000
0.265
0.015
0.084
0.698
0.000

95% Conf Interval
-1.2268
-0.1314
-0.1381
-0.0007
-0.0203
-0.0401

-0.4758
0.4781
-0.0014
0.01101
0.03039
-0.0121

From Table 5, the coefficient of the error correction term (ECT) was negative and significant as the p-value was
less than 0.005. This implies that 85.13% of the short-run disequilibrium adjusts to the long-run equilibrium
annually for income distribution (Gini coefficient).
The study also found out that, there was a significant (p-value = 0.015) negative (Coefficient =-0.076)
relationship between foreign remittance and income distribution. This implies that an increase in foreign
remittance will widen the income distribution gap and vice versa.
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However, the result revealed that FDI inflow has a positive (coefficient = 0.0052) relationship with income
inequality but statistical insignificance since the p-value (0.082) is beyond 0.05. In the other hand, Chanthavong
(2017) found that internationalization represented by the FDI inflow has a positive relationship with the Gini
coefficient.
4. Discussion
The first hypothesis that there is no significant relationship between foreign remittance and income distribution
is1 rejected at 5%. There was a significant negative relationship, this implies that an increase in foreign
remittance will widen the income distribution gap and vice versa. This result is consistent with Yomogidam and
Zhaot (2010), they explained that higher-income families can go to abroad and had a lot of family members and
friends in abroad. Hence, receive more remittance than poor families and as a result widen the already existing
gap between the rich and poor. The results favour the conventional wisdom that opens up the economy into the
international market has some distributional effects in favour of the lower-income groups. The study finds that
foreign capital penetration either through remittances harms income inequality. The other dimension of the
globalization also supports conventional wisdom. Bandyopadhyay (2018), estimation of the inequality-growth
relationship using popular panel regression methods and find that the absolute Gini is negatively and
significantly associated with growth for most models estimated.
The second hypothesis state that there is no significant relationship between FDI inflow and income inequalities
was not rejected at 5%. This result contrasts with Chanthavong (2017), who found out that FDI inflow has a
significant positive relationship with the income inequalities.
5. Policy Implication
At the level of policy, our results suggest that the income inequality over the years are increasing, the
government need to diversify their resources on bridging the poverty gaps. Since foreign remittance widens
income inequality, the government must put measures so that some of the foreign remittances will be channelled
to the poor ones.
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