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Abstract

The objective of this study is to analyze the relationship between FDI and
GDP for countries representing developed, developing and underdeveloped
economies around the world. The countries identified for the purpose are
Bhutan, Ethiopia, India, Brazil, USA and UK. Johansen cointegration test re-
veals that long-run equilibrium relationship between the two variables exists
for Ethiopia, India and UK only. The VEC model shows no related short-run
causality for any of these three countries. The study has implications in terms
of policy decisions. Using FDI to boost GDP growth rate in the short-run is
not an effective option for any country under the study. Since the vector error
correction (VEC) model suggests that the two variables have a statistically
significant adjustment mechanism for India, the study concludes that India
can use FDI to leverage her long-term GDP. No evidence of link between the
state of development of economy and integration of FDI and GDP is found
by the study.

Keywords

Cointegration Test, Foreign Direct Investment, Granger Causality Test, Gross
Domestic Product, Unit Root Test, Vector Error Correction Model (VECM)

1. Introduction

For every country, the goal of development-oriented policies is to alleviate po-
verty and improve the standard of living of its people. To meet this objective,
governments need formulate policies driven by the strategy of sustainable eco-
nomic growth and investment in people. However, given the issue of resource
constraint, countries cannot achieve this goal by utilizing their internal funds
alone. They need to raise funds from sources outside their domestic economy.

There are multiple sources of foreign funding that a country can use. FDI (For-
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eign direct investments) is one such source that countries across the world are
trying to use to power their growth, measured in terms of GDP (Gross domestic
product). It is a common understanding that countries should allow foreign in-
flows in the form of FDI for financing projects and programmes that propel
growth. Many countries are pursuing highly liberal FDI-related policies. Cur-
rently, all types of economies are working towards attracting FDI flows to their
countries and to achieve this, the concerned governments are formulating ac-
commodative policies and endeavoring to improve their ranking in the Ease of

Doing Business report of World Bank (http://www.doingbusiness.org/rankings).

The question is: are all these efforts of boosting FDI really pushing up growth?
Though existing research has indicated that there is a linkage between FDI and
GDP, yet there is a debate as to how much is the impact of FDI on GDP or vice
versa, in the context of different categories of economies, namely, underdeve-
loped, developing and developed.

In this paper, the authors have tried to evaluate the causality and stable
long-run linear relationship between GDP growth rate (GDPGR) and FDI over a
period of thirty years using econometric tests for six countries, namely, Bhutan,
Ethiopia, India, Brazil, USA and UK. Of the selected countries, Bhutan and
Ethiopia represent the underdeveloped; India and Brazil represent the develop-
ing and USA and UK represent the developed economies. This categorization is
important because the current study also seeks to verify the general impression
of FDIs being more critical for the growth of the underdeveloped and developing
economies as compared to the developed economies.

The FDI as percentage of GDP has grown from zero percent in 1987 to little
less than half a percent in 2016 for Bhutan. GDP growth rate has varied over the
years for Bhutan showing no steady trend of increase or decrease. In case of
Ethiopia, FDI as percentage of GDP increased from 0 percent to 5.5 percent
during the period under the study, with no particular trend in GDP growth. In
case of Brazil and India, FDI as percentage of GDP increased from 0.4 percent to
4.35 percent, 0.08 percent to 1.96 percent respectively during the period under
the study. During the same period, Brazil has recorded very low growth in GDP
whereas India’s GDP growth has been largely steady. FDI as percentage of GDP
was 11.07 percent for UK and 2.57 percent for US in 2016. The GDP growth rate
was 1.5 percent for US and 1.8 percent for UK in 2016.

The choice of countries is completely guided by the availability of data in the
case of the underdeveloped economies. In the case of the developing economies,
two of the BRICS countries have been chosen deliberately. For the representa-
tion of the developed economies, UK and USA have chosen as they have been
the leading economies in the world since past many decades. An in-depth statis-
tical inference of the causality between foreign direct investment and economic
growth is critically important from a policy point of view.

The study of causality in the context of economic growth has been quite pop-

ular with researchers. The direction of causality between financial development
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and economic growth in Zimbabwe and Malawi was examined in a study using
the Johansen and Juselius and the Hsiao’s tests. The results of the tests revealed
there was a distinct bi-directional causality between the two variables for Malawi
[1]. Causal relationship between financial development and economic growth
was examined in a study that presented a simple endogenous growth model to
demonstrate the role of financial development in economic growth [2]. Another
study tested the effects of population growth, openness and economic freedom
on economic growth as well as the causality between economic freedom and
economic growth [3]. Granger causality test confirmed the direction of causality
from economic freedom to economic growth. Many other studies have also used
econometric tests to evaluate various economic indicators and their relationship.

The findings of the study reveal the absence of short-run causality running
from FDI to GDPGR for all the countries under the study. Further, the analysis
has shown that long-run causality runs from FDI to GDP growth rate for India.
This has key implications for policy makers in India looking to boost short- and
long-run GDP. In addition to the above findings, this study has also highlighted
the fact that there is no connection between the state of development of econo-
mies and their FDI/GDPGR causal relationship.

To the best of the knowledge of the authors, this is one of the very few studies
undertaken to investigate the potentially causal relationship between FDI flows
and GDP growth rate during the 1987-2016 period for the set of countries used
by this study from the perspective of analyzing if there can be a generalization
that FDI is more effective to power GDP growth rate for a particular type of
economy.

The rest of the paper is organized as follows: the second section presents the
literature reviewed by the author in brief. The third section gives the data de-
scription followed by the section on methodology used in the study. The fifth
section focuses on analysis and discussion of results and the sixth section
presents summary and conclusion. The seventh section discusses the limitations

of the study and highlights the opportunities for future research.

2. Literature Review

Since economic indicators have policy implications, they have been widely re-
searched across economies and rich literature is available to provide the right
context to take the research in the field forward. The researchers have reviewed
the related literature from the perspective of drivers of economic growth, im-
portance of FDI in economies of different types and the linkages between FDI
and GDP growth rate.

A study on the impact of FDI flows in South Africa on the current account
balance found that since 2004, the dependence of the South African economy on
capital inflows had increased to the extent that net dividend payments on FDI
flows made up 36 per cent of the current account deficit for the period from
2004 through 2012 [4].
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A study examined the impact of the drivers of economic growth in developing
countries and found that the growth rate of per capita GDP was linearly depen-
dent on technological progress, gross capital formation, the initial level of output
per capita, labor productivity growth and human capital formation [5].

Another researcher [6] analyzed the effects of foreign aid and FDI on eco-
nomic growth in middle income and low income African countries by employ-
ing a dynamic Generalized Method of Moments (GMM) model and found that
the middle income countries tended to have more impact on their economic
growth from FDI as compare to low income countries. Another study [7] based
on Albania, revealed a strong positive relationship between the FDI inflows and
the GDP for a period from 1995 to 2012. A recent study [8] examined the rela-
tionship between foreign direct investment (FDI) and economic growth in the
five BRICS economies over the period 1989-2012 and found that FDI and eco-
nomic growth were cointegrated at the panel level, indicating the presence of a
long-term equilibrium relationship between them.

A study [9] revealed that FDI exerted an exogenous positive impact on eco-
nomic growth. Further, FDI tended to have a larger impact on economic growth
when there was sufficient absorptive capacity including R&D indicators and
when occurring in technologically more advanced transition economies. In
another recent study [10] the authors applied meta-analysis to understand
whether FDI-related productivity spillovers at the firm had been of sufficient
size to affect growth at the aggregate level in China. The study found the effect of
FDI on Chinese economic growth to be quite small. Yet another study [11]
found that FDI facilitated growth by enhancing physical and human capital ac-
cumulation but also had negative effects as it resulted in interregional growth
gap. A study [12] investigated the impact of foreign direct investment (FDI),
foreign aid and remittances on the economic growth of selected countries and
found FDI to be significant only in the case of African countries.

Another study [13] applied Ng-Perron and DF-GLS unit root tests to deter-
mine the level of integration as well as the autoregressive distributed lag (ARDL)
method to identify the long-run relationship between exports and inward for-
eign direct investment (FDI) on economic development in Greece and found
long-run relationship between these variables. A study [14] based on Central and
Eastern European countries found that FDI exerted a positive influence on
growth, employment rate and income to the state budget, confirming the exis-
tence of the causal relation between FDI and economic growth.

Another study [15] investigated FDI-growth nexus for 16 developing coun-
tries of Latin American and the Caribbean countries during the last three dec-
ades. Toda-Yamamoto and Dolado-Lutkepohl (TYDL) methodology to test
causality found evidence of unidirectional causality from growth to FDI for all
countries except Bolivia, Colombia, Costa Rica, Dominican Republic, Ecuador,
El Salvador, Guatemala, and Jamaica. Bidirectional causality was found for Ar-

gentina, Brazil, Mexico, Peru and Venezuela.
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3. Data Description

The current study attempts to diagnose the causal relationship between FDI
and GDP growth rate in both short and long run for six countries, namely,
Bhutan and Ethiopia representing underdeveloped economies, India and Brazil
representing developing economies and USA and UK representing developed
economies.

The data for GDP growth rate and total net inflows for FDI used in this study
is the annual time series at constant prices for three decades from 1987 through
2016. The data has been obtained from the relevant World Bank, International
Monetary Fund, World Economic Outlook and World Investment reports.

The data used for the study is given in Table 1 and Table 2.

Descriptive statistics of the data series under the study is presented in Table 3
and the time series plot of the data under the study is given in Figure 1 and Fig-
ure 2. Mean, median standard deviation, minimum, maximum, skewness kurto-
sis and Jarque-bera values of dependent and independent variables are calculated
for all six countries. Mean, median and standard deviation reveal the statistical
nature of the time series under the study. Jarque-Bera statistic indicates the dis-
tribution of the series and tests the null hypothesis that data is normally distri-
buted.

Table 1. Data for GDP for selected countries.

Indicator GDP GDP GDP GDP GDP GDP
Name (current US$) (current US$) (current US$) (current US$) (current US$) (current US$)
C;:II:EY Brazil Bhutan Ethiopia KLlilngl(tii)(in India United States
2000 655.42 0.44 8.24 1647.95 462.15 10284.78
2001 559.37 0.48 8.23 1621.51 478.97 10621.82
2002 507.96 0.54 7.85 1768.41 508.07 10977.51
2003 558.32 0.62 8.62 2038.40 599.59 11510.67
2004 669.32 0.70 10.13 2398.56 699.69 12274.93
2005 891.63 0.82 12.40 2520.70 808.90 13093.73
2006 1107.64 0.90 15.28 2692.61 920.32 13855.89
2007 1397.08 1.20 19.71 3074.36 1201.11 14477.64
2008 1695.82 1.26 27.07 2890.56 1186.95 14718.58
2009 1667.02 1.26 32.44 2382.83 1323.94 14418.74
2010 2208.87 1.59 29.93 2441.17 1656.62 14964.37
2011 2616.20 1.82 31.95 2619.70 1823.05 15517.93
2012 2465.19 1.82 43.31 2662.09 1827.64 16155.26
2013 2472.81 1.80 47.65 2739.82 1856.72 16691.52
2014 2455.99 1.94 55.61 3022.83 2035.39 17393.10
2015 1803.65 2.06 64.46 2885.57 2089.87 18120.71
2016 1796.19 2.21 72.37 2647.90 2263.79 18624.48

Source: World Bank data.
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Table 2. Data for FDI for selected countries.

Foreign direct Foreign direct Foreign direct Foreign direct Foreign direct Foreign direct
Indicator investment, net investment, net investment, net investment, net investment, net investment, net
Name inflows (BoP, inflows (BoP, inflows (BoP, inflows (BoP, inflows (BoP, inflows (BoP,
current US$) current US$) current US$) current US$) current US$) current US$)
Country . - . . . :

Name Brazil Bhutan Ethiopia United Kingdom India United States
2000 32.99 0.00 0.13 164.13 3.58 350.07
2001 23.23 0.00 0.35 56.09 5.13 171.47
2002 16.59 0.00 0.26 89.76 5.21 109.47
2003 10.12 0.00 0.47 36.01 3.68 111.35
2004 18.18 0.01 0.55 87.06 5.43 207.88
2005 15.46 0.01 0.27 252.65 7.27 138.33
2006 19.38 0.01 0.55 203.64 20.03 294.29
2007 44.58 0.07 0.22 209.51 25.23 340.07
2008 50.72 0.00 0.11 253.45 4341 332.73
2009 31.48 0.02 0.22 14.55 35.58 153.79
2010 88.45 0.08 0.29 66.73 27.40 259.34
2011 101.16 0.03 0.63 27.01 36.50 257.41
2012 86.61 0.02 0.28 46.75 24.00 250.35
2013 69.69 0.02 1.34 54.47 28.15 288.13
2014 97.18 0.03 1.86 58.89 34.58 237.66
2015 74.72 0.01 2.63 58.45 44.01 506.16
2016 78.17 0.01 3.99 292.99 44.46 479.42

Source: World Bank data.

Table 3. Descriptive statistics for GDP growth rate and FDI for selected countries.

(a)

BHUTAN BHUTAN ETHIOPIA ETHIOPIA INDIA  INDIA

FDI GDPGR FDI GDPGR FDI GDPGR
Mean 0.008 0.075 0.018 0.072 0.011 0.066
Median 0.004 0.068 0.010 0.085 0.008 0.066
Maximum 0.062 0.287 0.055 0.139 0.037 0.103
Minimum -0.002 -0.004 0.000 0.000 0.000 0.011
Std. Dev. 0.014 0.052 0.019 0.049 0.009 0.022
Skewness 2.772 2.510 0.632 -0.298 0.888 -0.333
Kurtosis 10.418 11.027 2.048 1.600 3.313 2.609
JarqueBera  107.208 112.038 3.131 2.895 4.067 0.744
Probability 0.000 0.000 0.209 0.235 0.131 0.689
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(b)
BRAZIL BRAZIL UK UK USA USA
FDI GDPGR FDI GDPGR FDI GDPGR
Mean 0.024 0.023 0.038 0.022 0.015 0.026
Median 0.025 0.030 0.024 0.025 0.013 0.027
Maximum 0.050 0.075 0.111 0.057 0.034 0.047
Minimum 0.002 —-0.038 0.006 —-0.042 0.003 —-0.028
Std. Dev. 0.016 0.028 0.030 0.019 0.008 0.016
Skewness —-0.006 —-0.509 1.218 —-1.288 0.673 -1.300
Kurtosis 1.604 2.809 3.235 6.252 2.817 5.150
JarqueBera 2.436 1.339 7.485 21.508 2.309 14.228
Probability 0.296 0.512 0.024 0.000 0.315 0.001
Source: Based on authors’ calculations.
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Figure 1. Time series plot of GDP Growth rate for selected countries. Source: Based on

authors’ calculations.

Starting with dependent variable, GDPGR, Bhutan has highest mean growth

rate (0.075) and UK has least mean growth rate (0.022) amongst the countries
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Figure 2. Time series plot of FDI for selected countries. Source: Based on authors’ calcu-
lations.

under the study. The variability in growth rate of GDP has also been maximum
for Bhutan, as measured by standard deviation. In case of FDI related data, the
average is highest for UK (0.038) and minimum for Bhutan (0.008) amongst the
countries under the study.

Probability values of Jarque-Bera statistics in Table 3 confirm that the null of
normal distribution cannot be rejected for any the GDPGR and FDI data of any
country except both for Bhutan and UK and GDPGR at 5% level of significance.

Thus, the variables are largely normally distributed.

4. Methodology

To achieve the objectives of the study, some preliminary statistical analysis has
been performed on the time series under investigation. These initial steps in-
clude the use of ordinary least square regression to evaluate the dependency re-
lationship among the two variables and Augmented Dickey Fuller unit root test
to check the series for stationarity. Thereafter, Johansen’s cointegration test has

been applied to all data series to assess the existence of long-run equilibrium re-
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lationship and to determine the subsequent test structure, such as a VAR or a
VEC testing framework. Further, Granger causality test is applied to the data to
detect the existence of unidirectional, bidirectional or no causality between GDP
and FDI for each of the country under the study. A brief description of all tests

used in the study is given in this section.

4.1. Ordinary Least Squares Method (OLS)

Ordinary least square regression has been performed in EViews with GDPGR as
the dependent variable and FDI as the independent variable. The F-statistic in
the regression output is used to evaluate the fit of the proposed linear model.
The hypothesis tested here is that there is no relationship between Foreign Di-
rect Investment (FDI) and Economic Growth in terms of GDP growth rate.

The null hypothesis is rejected on the basis of the p-value for the F-statistic
being less than the significance level of 5percent to conclude that the proposed
model provides a better fit than the intercept-only model. Further, R-squared
has been used to estimate of the strength of the relationship between the two va-
riables.

The linear regression equation proposed in the study is expressed as follows:

GDPGR =¢(1)xFDI+c¢(2)+¢(3) (1)

where, c(1) is the coefficient of regression. It indicates how a unit change in the
independent variable (FDI) affects the dependent variable (GDPGR). c(2) is the
non-random or the structural component. It is called constant or intercept. c(3)
represents the “noise” or error term. The error term is incorporated in the equa-
tion to take into account other factors that may influence GDPGR.

The validity or strength of the OLS method depends on the accuracy of its as-
sumptions. In this study, the Gauss-Markov assumptions used are:

1) That the dependent and independent variables (GDPGR and FDI) are line-
arly co-related,

2) The estimators, c(1) and c(2) are unbiased with an expected value of zero
Le, E (C(3)) = 0, which implies that on average the errors cancel each other.

OLS regression analysis can only establish the dependence of either GDPGR
on FDI or vice versa; it does not necessarily imply direction of causation. With

the result, Granger causality has been applied to take the analysis further.

4.2. Unit Root Test

Before applying the Granger causality Test, unit root test has been run to test the
nature of the data. Augmented Dickey Duller (ADF) [16]; [17] has been used for
the purpose. The objective of this test is to empirically examine THE presence of
unit root in the data that can make the data series non-stationary. The ADF test
specifications include the intercept and the deterministic time trend variable.
The Schwarz information criterion (SIC) is used for the lag length selection.

ADF tests the null hypothesis of unit root against the alternative hypothesis of

stationarity and the null is rejected on the basis of low p-value (less than 0.05)
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for the test statistic thus computed. The ADF test assumes that a nonstationary
process has infinite memory and tends to behave like AR (1) process with p = 1.
ADF test examines if p= 1.
Mathematically:
V=PV TE

2V =V =P~V tE

>Ay, =(1-p)y,_ +¢

2 Ay, =0y, +¢,

(2)

For Equation (2), the hypothesis tested is if & =0. The test uses the modified
critical values tabulated in MacKinnon table. The lagged terms of Ay, are also

included in the regression to get the white noise.

4.3. Granger Causality Test

Granger causality test [18]; [19] is used to infer causal relationship between data
series. Granger causality tests the null hypothesis of “x does not granger cause y”
and “y does not granger cause x”. The null hypothesis is rejected on the basis of
low p-value (less than 0.05) for the test statistic thus computed. If a series gran-
ger causes the other, it implies that the variable granger causing the other varia-
ble can be modeled to generate a more accurate prediction of the caused varia-
ble.

Though, FDI and GDPGR can be interlinked and co-related through various
channels, the existence and direction of causation needs to be ascertained for the
period and the countries under the study. For this reason, Granger causality test
is carried out on FDI and GDPGR series. Since Granger causality test can be
performed only on stationary data, log values of all data series have been used
for testing causality.

Granger test is implemented by running the following regression [20]:

k+d k+d
InGDPGR, =y, + Y a,InGDPGR,_, + > f,InFDI,_; +¢, (3)
i=1 =
k+d k+d
InFDI, =7, + >, InFDI,_, + > 3, InGDPGR_; +¢,, (4)
= =l
where, k represents the optimal lag order; d represents the maximal order of in-

tegration of the variables in the system; ¢, and &, represent the error term.

4.4. Johansen Cointegration Test

Johansen cointegration test [21] has been used in the current study to analyze
whether there is any long-term relationship between the two variables for all the
countries selected for the purpose of the study. Cointegration implies that even
though individual data series under empirical analysis are non-stationary, one or
more linear combinations of these time-series are stationary. Johansen derived
two tests, the A-max (maximum eigenvalue test) and the A-trace (or trace test) to

check cointegration. Each test has slightly different criterion. The Max test is ex-
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pressed as:

A= Tln(1—i ) (5)

max r+1

The maximum eigenvalue test tests the null of r cointegrating vectors against
the alternative hypothesis of r+ 1 cointegrating vectors.
The trace test is expressed as:

hee =T 3 n(1-4) (6)

i=r+l

Here T'is the sample size and A, is the ith largest canonical correlation.

Detection of linear, stationary combination of variables confirms the existence
of a long-run relationship between them. Consequently, the cointegration tests
can provide key information on the role of FDI in GDP growth rate for the
countries under the study.

Lag length to be used is also important and usually three methods, namely,
Akaike [22], Schwarz [23] and Hannan-Quinn [24] are used for the determina-
tion of lag length. These are considered to be the classical procedures for deter-
mining lag length [25]. Two more criteria, namely, LR (sequential modified LR
test statistic) and FPE (Final prediction error) are also used by researchers to de-

termine the lag order.

4.5. Vector Error Correction Method (VECM)

When a set of variables are found to have one or more cointegrating equations,
VECM is applied as it adjusts to both short run changes in the variables and
deviations from the long-run equilibrium. VECMs are a reparameterization of

VAR models in levels and they can be represented symbolically as:
Ay, =af'y +T Ay, +...+ DAY + 1, )

Equation (7) is called a VECM because it includes the lagged error correction
(EC) term represented by af'y, .

Here, I is the matrix of variables.

The matrix fis the cointegrating matrix and the matrix a is the loading ma-
trix.

¥, is the non-stationary variable.

If the coefficient of the cointegrating model is negative in sign and significant
then it indicates a long-run causality running from one variable in the system to
the other variable. Short run causality is indicated when coefficient of the lagged
value of the variable under consideration is not equal to zero. The null of this
variable being equal to zero is tested through Wald test and it is rejected on the

basis of the low p value (less than 0.05) of chi-square statistic.

5. Analysis and Discussion of Results

The results of the empirical tests conducted on the data series under the study

including ordinary least squares regression, unit root test, Granger causality test,
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Johansen co-integration test and vector error correction model are summarized

in this section.

5.1. Ordinary Least Squares Regression

OLS regression has been performed to evaluate the dependency relationship
between GDP growth rate and FDI for each of the country under the study. The
results for all six countries under the study are summarized in Table 4 and ana-
lyzed.

1) Bhutan

The F-statistic is statistically significant, confirming the existence of linear
relationship between GDPGR and FDI. The equation with coefficients is
represented as:

GDPGR = 0.6351 + 19.39 x FDI (8)

Thus, one unit increase in FDI can be expected to cause 19.39 unit increase in
GDP growth rate. However, the R-squared is 0.327, indicating that only 32.7
percent of GDPGR variation is explained by this linear model. Though, the
higher the R-squared, the better the model fits the data, yet low R-squared can-
not be used to infer absence of significant relationship between GDP and FDI. In
general, R-squared does not indicate whether a regression model is adequate and
there can be low R-squared value for a good model.

2) Ethiopia

The F-statistic is statistically significant, confirming the existence of linear rela-
tionship between GDPGR and FDI. The equation with coefficients is represented
as:

Table 4. Results of OLS regression for GDP growth rate and FDI for selected countries.

Dependent Variable: GDP

Variable Coefficient t-value R, p-value  F-statistics Country
C 0.635 5.475 0
0.327 13.63 BHUTAN
FDI (Indep) 19.386 3.692 0.001
C 11.822 5.849 0
0.738 78.84 ETHIOPIA
FDI (Indep) 17.959 8.879 0
C 337.655 5.56 0
0.864 178.452 INDIA
FDI (Indep) 39 13.358 0
C 405.159 6.127 0
0.883 221.001 BRAZIL
FDI (Indep) 21.546 14.867 0
C 1522.427 9.484 0
0.316 12.934 UK
FDI (Indep) 5.1 3.596 0.0012
C 6266.235 7.84 0
0.687 61.466 US.A
FDI (Indep) 26.434 8.16 0

Source: Based on authors’ calculations.
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GDPGR = 11.82 + 17.96 x FDI (9)

Thus, one unit increase in FDI can be expected to cause 17.96 unit increase in
GDP growth rate.

The R-squared value suggests that the model explains 73.8 percent of the va-
riability of the GDPGR data around its mean.

3) India

The ordinary least square method indicates that there is a positive relationship

between FDI and GDPGR. The equation with coefficients is represented as:
GDPGR = 337.66 + 39.00 x FDI (10)

Thus, one unit increase in FDI can be expected to cause 39 unit increase in
GDP growth rate. The R-squared value suggests that the model explains 86.4
percent of the variability of the response data around its mean.

4) Brazil

The ordinary least square method indicates that there is a positive relationship

between FDI and GDP.
GDP = 405.16 + 21.55 x FDI (11)

Thus, one unit increase in FDI can be expected to cause 21.55 unit increase in
GDP growth rate. The R-squared value suggests that the model explains 88.3
percent of the variability of the response data around its mean.

5) United Kingdom

The F-statistic is statistically significant, confirming the existence of linear
relationship between GDPGR and FDI. The equation with coefficients is
represented as:

GDPGR = 1522.42 + 5.10 x FDI (12)

Thus, one unit increase in FDI can be expected to cause 5.1 unit increase in
GDP growth rate. However, R-squared is 0.316, indicating only 31.6 percent of
GDPGR variation is explained by this linear model.

6) United States of America

The Ordinary least square method indicates that there is positive relationship
between FDI and GDPGR. The equation with coefficients is represented as:

GDPGR = 6266.23+26.43 x FDI (13)

Thus, one unit increase in FDI can be expected to cause 26.43 unit increase in
GDP growth rate. The R-squared value suggests that the model explains 68.7

percent of the variability of the response data around its mean.

5.2. Unit Root Test

The results of unit root test are summarized in Table 5. All twelve data series
under the study are found to be non-stationary at levels and stationary at first
difference using the ADF test. Thus all series are integrated of I (1) order. This is
important because to apply Johansen cointegration test, the data series should be

nonstationary at levels and integrated of the same order.
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Table 5. Results of unit root test for GDP growth rate and FDI for selected countries.

Variables in Level ~ ADF value Variables in 1st diff =~ ADF value* Country

GDP Growth 0.953 D (GDP Growth) —4.64
BHUTAN
FDI -2.98 D (FDI) —4.998
GDP Growth 1.1 D (GDP Growth) -7.14
ETHIOPIA
FDI -3.803 D (FDI) —5.453
GDP Growth —4.626 D (GDP Growth) —5.4222
INDIA
FDI -0.1964 D (FDI) —5.705
GDP Growth -1.744 D (GDP Growth) —8.693
BRAZIL
FDI —1.437 D (FDI) -5.1223
GDP Growth -3.22 D (GDP Growth) —-5.513
U.K
FDI -2.31 D (FDI) -5.906
GDP Growth -3.204 D (GDP Growth) —-6.566
U.S.A
FDI -1.259 D (FDI) —6.164

*significance at 5% level. Source: Based on authors’ calculations.

5.3. Granger Causality Test

Results of Granger causality test are presented in Table 6. It can be inferred that
the GDP growth rate does not Granger cause FDI for any of the countries under
the study. Further, unidirectional causality from FDI to GDPGR is also found
only in the case of India and USA.

5.4. Johansen Cointegration Test

Lag length has been calculated for each of the country under the study using the
five criteria mentioned above. The lag length for Bhutan is 4 on the basis of LR,
FPE and AIC. For all other countries under the study it is 1, based on all five cri-
teria. It can be seen in Table 7 that Bhutan, Brazil and USA have no cointegra-
tion, indicating the absence of long-run equilibrium relationship between
GDPGR and FDI for each of these countries over the period of the study. On the
other hand, India, Ethiopia and UK have been found to have cointegration be-
tween FDI and GDPGR over the period of the study.

To ensure robustness of the findings, further analysis has been carried out to
explore the nature of causality among the variables under the study. Since
Granger causality did not shed much light on the direction of causality between
the two variables for each of the country under the study, vector error correction
model (VECM) has been estimated for the countries which are found to have

cointegration between the variables, that is, India, Ethiopia and UK.

5.5. Vector Error Correction Model (VECM)

Since a stable long-run relationship between FDI and GDPGR has been found

for Ethiopia, India and UK, it is possible to estimate an error correction (EC)
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Table 6. Results of Granger causality test for GDP growth rate and FDI for selected

countries.

Null Hypothesis
BHUTANFDI does not Granger Cause BHUTANGDPGR
BHUTANGDPGR does not Granger Cause BHUTANFDI
ETHIOPIAFDI does not Granger Cause ETHIOPIAGDPGR
ETHIOPIAGDPGR does not Granger Cause ETHIOPIAFDI
INDIAFDI does not Granger Cause INDIAGDPGR
INDIAGDPGR does not Granger Cause INDIAFDI
BRAZILFDI does not Granger Cause BRAZILGDPGR
BRAZILGDPGR does not Granger Cause BRAZILFDI
UKFDI does not Granger Cause UKGDPGR
UKGDPGR does not Granger Cause UKFDI
USAFDI does not Granger Cause USAGDPGR

USAGDPGR does not Granger Cause USAFDI

F-Statistic

1.21934

0.64607

0.61132

0.38411

2.78778

4.35234

0.68818

0.65907

1.87352

1.53990

3.78199

0.47705

Prob.
0.3507
0.669
0.5512
0.6853
0.0249
0.0824
0.5125
0.5268
0.1763
0.2357
0.038

0.6266

Decision
Accept
Accept
Accept
Accept

Reject
Accept
Accept
Accept
Accept
Accept
Reject

Accept

Source: Based on authors’ calculations.

Table 7. Results of Johansen co-integration test for GDP growth rate and FDI for selected

countries.

Hypothesized Trace Max-Eigen

el Prob.** Decision
No. of CE(s) Statistic Statistic
Bhutan
Trace test indicates no
None 10.540 0.241 8.171 0.361 . R
cointegration at the 0.05 level
Max-eigenvalue test indicates no
At most 1 2.368 0.123 2.368 0.123 . .
cointegration at the 0.05 level
Ethiopia
Trace test indicates 1 cointegrating
None * 8.261 0.004 8.261 0.004
eqn(s) at the 0.05 level
Max-eigenvalue test indicates 1
cointegrating eqn(s) at the 0.05
level
India
Trace test indicates 1 cointegrating
None * 21.002 0.006 19.705 0.006
eqn(s) at the 0.05 level
Max-eigenvalue test indicates 1
At most 1 1.297 0.254 1.297 0.254 cointegrating eqn(s) at the 0.05
level
Brazil
Trace test indicates no
None 5.596 0.742 4.620 0.788 . .
cointegration at the 0.05 level
Max-eigenvalue test indicates no
At most 1 0.976 0.323 0.976 0.323 . .
cointegration at the 0.05 level
UK
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Continued
Trace test indicates 2 cointegrating
None * 21.796 0.004 15.654 0.030
eqn(s) at the 0.05 level
Max-eigenvalue test indicates 2
Atmost1* 6.142 0.013 6.142 0.013 cointegrating eqn(s) at the 0.05
level
Us
Trace test indicates 1 cointegrating
None * 16.205 0.039 12.66 0.088
eqn(s) at the 0.05 level
Max-eigenvalue test indicates no
At most 1 3.543 0.059 3.543 0.059

cointegration at the 0.05 level

*denotes rejection of the hypothesis at; **MacKinnon-Haug-Michelis (1999) p-values. Source: Based on
authors’ calculations.

model to capture both, the short-and long-run behavior of the FDI and GDPGR
relationship [26]. VECM is helpful to understand the speed of adjustment to-
wards equilibrium and evaluate short- and long-run causality running from FDI
to GDPGR.

Treating GDPGR as the “dependent” variable, EC models estimated for these
three countries are reported in Table 8. The target models for the three coun-
tries are:

D (ETHIOPIAGDPGR ) = C(1) *(ETHIOPIAGDPGR (-1) - 1.09380792256
*ETHIOPIAFDI(-1)— 0.0494835894928)
+C(2)*D(ETHIOPIAGDPGR (-1))+C(3)
+D(ETHIOPIAFDI(1))+C(4)

D(INDIAGDPGR ) = C(1)* (INDIAGDPGR (1) -1.24767954625 +* INDIAFDI (1)
—0.0531900838209) + C(2) * D(INDIAGDPGR (1)) + C(3) (15)
+D(INDIAFDI(-1))+ C(4)

D(UKGDPGR ) = C(1)*(UKGDPGR (1) - 0.0424056493552 * UKFDI (1)
~0.0198632338053)+C(2)*D(UKGDPGR (-1)) (16)
+C(3)*D(UKFDI(-1))+C(4)

In the above equations, C(1) is the coefficient of the cointegrating model. It is
the error correction term. As can be observed in Table 8, for all three countries,
the coefficient of the cointegrating models is negative in sign and significant, in-
dicating long run causality running from FDI to GDPGR. In the case of Ethi-
opia, the EC term suggests that a 10 percent deviation from the long-run
GDPGR and FDI relationship during the current year is corrected by about 6.6
percent on an annual basis. In the case of India and UK, the annual correction is
10.3 percent and 5.7 percent respectively.

Wald test output, given in Table 8, indicates that there is no short-run causal-

ity running from FDI to GDPGR for all three countries. This is concluded on the
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Table 8. VEC models estimated for Ethiopia, India and UK.

Ethiopia India UK

Coefficient Prob. Coefficient Prob. Coefficient Prob.

C(1) —-0.660 0.005 -1.033 0.000 -0.574 0.006

C(2) 0.018 0.917 0.228 0.267 0.270 0.147

C(3) -0.618 0.332 0.313 0.713 -0.172 0.149

C(4) 0.003 0.688 -0.001 0.711 -0.001 0.697

F-statistic 4.380 0.014 8.746 0.000 5.371 0.006
R-squared 0.354 0.522 0.402
Adjusted R-squared 0.273 0.463 0.327

Wald Test Wald Test Wald Test
Chi-square 0.979 0.322 0.138 0.709 2.222 0.136

Source: Based on authors’ calculations.

basis of the p-value of the chi-square test statistic generated in the Wald test,
being greater than 0.05.

All three models indicating long-run causality need to be subjected to diag-
nostic checking to evaluate the model fit. This has been done using the F statis-
tic. Further, the strength of relationship has been explored using R-squared.
Both values for all three countries are given in Table 8.

For Ethiopia, the R-squared is 0.354, which is quite low. F-statistic is statisti-
cally significant at 5percent level, indicating a good fit.

For India, the R-squared is 0.522, which is not so low. F-statistic is statistically
significant at 5percent level, indicating a good fit.

For UK, the R-squared is 0.402, which is quite low. F-statistic is statistically
significant at 5percent level, indicating a good fit.

Since all models are indicating a good fit, residual diagnostic has also been
undertaken in terms of checking for serial correlation, heteroskedasticity and
normality of distribution. Absence of correlation, existence of homoscedaticity
and normal distribution of residuals are essential preconditions for any model to
have meaningful predictive value. The results are presented in Table 9.

The results of the Breusch-Godfrey serial correlation LM Test reveal that the
residuals of VEC model for Ethiopia have serial correlation as the p-value of the
observed R-squared statistic is less than 0.05. That is not desirable. In case of In-
dia and UK, there is no serial correlation in the residual series, confirming a
good fit of the VEC model.

Breusch-Pagan-Godfrey test for heteroskedasticity shows that the residuals are
homoscedastic for the VEC model of India and Ethiopia, confirming good fit of
these models. However, heteroskedasticity in the residual series is found in the
case of VEC model of UK. This is not desirable.

Normality of residuals has been tested using the Jarque Bera test statistic. The

residuals of the VEC models of all countries are found to be normally distri-
buted.
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Table 9. Diagnostic tests of residuals of the VECM estimated for Ethiopia, India and UK.

Tests for serial correlation, heteroskedasticity and

normality Ethiopia India UK
Breusch-Godfrey Serial Correlation LM Test
H,: No serial correlation at lag order h
Obs*R-squared 7.2878 0.594726  0.536581
Prob. Chi-Square(2) 0.0084 0.7428 0.7647
Decision Reject Accept Accept
Heteroskedasticity Test: Breusch-Pagan-Godfrey
H,: Residuals are homoskedastic
Obs*R-squared 7.2878 2.002736  9.444304
Prob. Chi-Square(4) 0.1214 0.7353 0.0500
Decision Accept Accept Reject
Test of normality of residuals
H,: Joint hypothesis of the skewness being zero and the
excess kurtosis being zero
Jarque Bera 0.672 1.576 5.336
p-value 0.715 0.4547 0.069
Decision Accept Accept Accept

Source: Based on authors’ calculations.

In summary, the VEC model of Ethiopia has the problem of serial correlation
of residuals and R-squared of only 40 percent. So the model cannot be accepted.
In the case of India, the diagnostic tests confirm the goodness of fit on all para-
meters and R-squared of 52 percent is quite acceptable. The VEC model of UK is
also rejected as the residuals suffer from the problem of heteroskedasticity.

6. Conclusions

The main objective of this study is to identify interactive relationship between
FDI and GDP growth rate for different types of economies in the world. To
achieve the objective of the study, the annual FDI and GDP growth rate data,
spanning a period from 1987 through 2016, has been used for six countries,
namely Bhutan, Ethiopia, India, Brazil, UK and USA.

To begin with, preliminary analysis is performed using OLS regression to un-
derstand the nature of relationship between the two variables under the study for
each of the six countries. The empirical analysis on basis of OLS method sug-
gests that there is a positive relationship between FDI, the independent variable,
and GDP growth rate, the dependent variable, for all countries under the study.
However, based on the value of R-squared, the relationship can be concluded to
be weak for Bhutan and UK and moderate for US.

The results of unit root test suggest that the variables used in this study are

nonstationary at levels but stationary at first difference, thereby, integrated of
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same order I (1).

Granger causality test results suggest that there is no causality between FDI
and GDP growth rate for any of the country under the study except India and
USA, where there is a unidirectional causality running from FDI to GDPGR.

Further, Johansen cointegration test indicates that there is no linear long-run
equilibrium relationship between FDI and GDP growth rate in the case of Bhu-
tan, Brazil and USA. Due to detection of long run cointegrating relationship
between the two variables for Ethiopia, India and UK, VEC model is also esti-
mated for them to capture the behaviour of short- and long-run causality run-
ning from FDI to GDPGR. The models reveal the absence of short-run causality
for all three countries. Of the three VEC models constructed, only the model es-
timated for India is found to pass all diagnostic tests for goodness of fit.

The cointegrating relation between FDI and GDPGR for India has shown that
the two can be expected to move in tandem in the long-run and an increase in
FDI can be expected to increase GDPGR. Further, based on the analysis of the
unrestricted VECM specifications, it can be concluded that a 10 percent devia-
tion from the long-run GDPGR and FDI relationship during a given year, gets
corrected in the subsequent year by 10.3 percent.

The study has some interesting implications. The most obvious outcome of
the study is that in the case of India, the policy makers can focus on FDI as a
means to boost GDP growth rate in the long-run. The same is not suggested for
other five countries under the study. Furthermore, the results are not specific to
any economy-type, indicating that no generalization can be made for FDI and
GDPGR relationship on the basis of the state of development of the country un-
der consideration. For instance, both India and Brazil are developing economies
but causality and cointegration between the variables are there found only for

India.

7. Limitations of the Study and Directions for Future
Research

Though the study has reported some interesting findings, further research and
data are needed to come to more universal and robust conclusions regarding the
nature of causality relationship between FDI and GDPGR. One of the limitations
of the study is the sample size used. A larger sample size would ensure that the
results are not taken as tentative. The second limitation pertains to the availabil-
ity of data. The lack of availability of data prevented the authors from analyzing
more countries in three broad economy groups. Again, analysis across large
number of countries would make findings more robust.

Further, at the methodological level, the use of VECM has certain limitations.
The VECM framework models the error correction mechanism of variables to
their long-run equilibrium without determining, apriori, the endogeneity or ex-
ogeneity of the variables used in the model. The direction of causality between

the variables is determined on the basis of econometric tests rather than on eco-
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nomic theory. The approach itself is, thus, criticized at time for it’s a prioiri,
atheoretic and empirical methodology. However, VECM is used frequently by
researchers as it has been found to generate better forecasts than the complex
models rooted in economic theory.

Future research can be undertaken to validate the findings of the study using
data spanning across longer time period for the same set of countries. More
countries of each type can also be used to evaluate if it is possible to concluded
causal relation between the two variables in the context of the type of economy
and its state of development. Further, VAR (vector autoregression) can be ap-

plied to the data series of the countries where no cointegration was detected.
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