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This study tests for the short-run and long-run impact of economic growth,
exchange rate volatility, and real exchange rate on the FDI inflow to the BRICS
economies using a panel data set throughout 1981 to 2018, inclusive. The ARDL
bounds cointegration testing method was used to test for the long-run relationship
between the FDI inflow and the proposed regressors, while the causality direction
between variables was performed using Toda and Yamamoto Granger NonCausality testing approach. Two diagnostic tests namely the Breusch-Godfrey LM
and Ljung-Box were used to test for the presence of the serial correlation in our
ARDL model. In the meantime, Ramsey's RESET test was also used to test for
misspecification in the model. The stability of the parameters with 5% significance
level was presented graphically by CUSUM, CUSUMSQ, and MOSUM. The results
showed that economic growth demonstrates a positive significant determinant of
the FDI inflows in both the short and the long-run, reflecting the long-run
sustainable equilibrium relationship among those two macro-variables. On the
other hand, while both the exchange rate volatility and real exchange rate showed
a negative and insignificant relationship with FDI inflows in the short- run, the
exchange rate exclusively showed a positive significant link with it in the long-run.
Though the relationship with the control variables in the model showed mixed
results. The coefficients of gross fixed capital formation present a positive and
significant relationship with the FDI inflows in the short-run with a negative and
insignificant relationship in the long-run. Trade openness and inflation showed a
negative and insignificant link to the FDI inflows, while the GDP per capita
established a positive and significant impact on FDI inflow in both the short and
the long- run. The results of the study are meaningful for policy reform structures,
economic integration among countries, multi- national investment corporations,
and portfolio managers of international investments.
Key words: FDI inflow, economic growth, exchange rate volatility, emerging
markets, ARDL.
JEL Classifications: F31, F21, F65, O55, C23.

INTRODUCTION
For the last three decades, the world has experiencing
immense conversion progress in terms of economic
integration frontier among nations, allowing the flow of
Foreign Direct Investment (FDI thereafter) across countries

to be the crucial dynamic influence in global economic
integration.1 As per our concern, the FDI inflow to emerging
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For example, in addition to Brazil, Russia, India, China and South Africa

economies such as Brazil, Russia, India, China and South
Africa (BRICS) is counted as their main stipulator for
growth and it generates direct, stable and lengthy
permanent relationships among their economies. 2 Indeed,
the common features of economic efficiencies, large
population, potential consumer market, fast-growth
economies and variations in the export-import oriented
policies are of the basis under which the BRICS are
attracting a large amount of FDI inflow worldwide. 3 This is
quite true particularly for China and India where both
economies could be targeted destinations for FDI inflow
since economic integration between the two economies
would control the global economy future-wise. Both
countries share many common elements, geographically,
demographically and historically (Hölscher et al., 2010).
So far, the BRICS economies attract significant attention of
foreign investors, particularly those looking to achieve
higher returns throughout smoothing their operations by
having a huge market size (as for China and India), low labor
cost (as for China and India), availability of natural
resources such as oil and gas (as for Brazil and Russia),
younger energetic population (as for India), and high growth
potential (as for most BRICS countries). As such, BRICS is
acquiring momentous FDI inflows with an average of 26%
of the global FDI inflow in 2018, contributing 50% of the
world economic growth (Bose and Kohli, 2018; Gherghina
et al., 2019; Malik and Savadatti, 2018). Area wise and
among the G20, BRICS economies collectively account for
26.46% of the world land area, sharing 42.42% of the global
population, holds 13.24% of the World Bank voting power
and 14.91% of IMF quota shares, combined nominal GDP of
23.2% of the gross World product, and 32% of the World’s
GDP PPP (Malik and Savadatti, 2018). On the multi-country
basis, these macro indicators raise interesting concern
among academia and policymakers as to why the BRICS
countries have performed differently in attracting FDI
inflow, what factors determine the FDI inflow into the
BRICS and will they continue to be an attractive destination
choice for FDI inflow?
(BRICS), other integrated economic groups include, Asia-Pacific Economic
Cooperation (APEC), Transatlantic Trade and Investment Partnership (TTIP),
Regional Comprehensive Economic Partnership RCEP), and MINT (Mexico,
Indonesia, Nigeria, and Turkey), Eurozone countries, Association of Southeast
Asian Nations (ASEAN), Developing Economies, Developed Economies, NonOECD Nations, Pacific African countries, African nations, North African
nations, Southern African countries and Sub-Saharan nations (SS).
2
FDI inflow has many positive economic externalities to the host country
where it boosts economic growth through capital formation and technology
spillover, mitigates domestic investment-saving imbalances reflecting
infrastructure development and enterprise performance enhancement, triggers
trade integration and productivity boost to support domestic capital
deficiencies, surges human capital materialization via better managerial skills
and through business know-how or learning by doing and alike (Abdouli and
Hammami, 2017; Asongu et al., 2018; Dinh et al., 2019; Iamsiraroj and
Ulubaşoğlu, 2015; Lee, 2013; Makiela and Ouattara, 2018; Makun, 2018;
Pegkas, 2015)
3
For example, China and India exports are dominated by manufactured goods,
while Russia and Brazil exports are dominated by raw material, oil and gas.
Brazil and India relatively provide less attention to product export, while
Russia and China are susceptible to export.

As a result, the present study tests for the short-run and
long-run impact of economic growth, exchange rate
volatility and real exchange rate on FDI inflow in the
context of the BRICS countries. It further examines the
causality direction between FDI and the proposed
determining factors. We argue that the BRICS economies
responded to the proposition that their investment capacity
is totally imperfect unless it is inserted by steady and
sustained FDI inflow, therefore, they undergo major
reforms adjustments to overcome distortions in their
economies. The aim is to achieve better economic growth
prospects which may act as a prerequisite for attracting and
absorbing FDI inflow towards their economies. A country’s
growth prospects would provide greater saving rates for
foreign investors, hence it provides conductive economic
attributes for FDI inflow, assuming that FDI positive
externalities and technology spillover is subject to the
development of the absorbing capacity of the host economy.
The additional reform adjustment is controlling for the
country’s currency exchange, and hence, adjusting the
market conditions by currency devaluation is one of many
regime adjustments that occurred to attract FDI inflows to
the host country.4 We claimed that the impact of exchange
rate volatility on FDI inflow is conditional and associated
with the country’s level of trade openness where it has a
positive or no effect on FDI for relatively closed economies
but it has a negative influence on economies with high
levels of trade openness. For the real exchange rate, we
argue that the FDI as gigantic capital inflows creates some
sort of compression on the exchange rate of the host
currency, appreciation in most cases, causing, in turn, a
reduction of the trade competitiveness of the host economy,
hence, exaggerate the size of public debt and deteriorate the
host country’s macroeconomic attributes such as the
reduction in its current account.
Econometrically, the Autoregressive Distributed Lag
(ARDL) bounds testing method of cointegration is used to
test for our FDI panel model for an annual macroeconomic
dataset for the years 1981 to 2018, inclusive. The BreuschGodfrey LM and Ljung-Box tests are used as diagnostics to
test for the presence of the serial correlation in our ARDL
model, while Ramsey's
RESET test is used to test for misspecification in the
model. The cumulative sum (CUSUM) of recursive residuals,
the cumulative sum of square (CUSUMSQ) of recursive
residuals and MOSUM graphs are generated to check the
stability of the parameters at 5% level of significance. We
included other control regressors that count for the
variation in the FDI inflow, namely trade openness,
inflation, GDP per capita, and gross fixed capital formation.
The causality direction between FDI and the proposed
4

Other reforms include tax exemptions, privatization, and capital inflow
restrictions. Taking into account that most of the reforms are also followed by the
developed economies where the flow of FDI to their economies is not less
important as compared to the developing economies, since investors are
looking for higher returns, given the high rates of the capital marginal
efficiency in emerging economies.

determining factors is tested by using (Toda and Yamamoto,
1995) Granger Non-Causality testing method.
This study contributes to the literature in the following
four-folds. First, it tests for the FDI model in the context of
BRICS as a multi-economy group of strong global players
and the most advanced among emerging markets. Second,
our data spectrum is represented by the most recent
sample of BRICS, 1981 to 2018. Thus, we claim that testing
for the long-run relationship between FDI and its macro
determinants would add value to the economicdevelopment literature and policymakers for policy
implications on how it can be structured to stimulate higher
rates of FDI inflow and smooth FDI inwards volatility.
Third, our model provides emphasis on the role of economic
openness as a channel through which FDI inflow can fully
stimulate economic growth, given that many emerging
economies have considered the flow of FDI as a prominent
factor for their economic strategy. Fourth, the usage of the
ARDL bound test (Pesaran et al., 2001) model variables who
are stationary at different lags (I(0) and I(1)) and test their
cointegration, overcoming the limitations of the traditional
cointegration tests (Johansen, 1991) that require all
variables to be of order I(1) (Elian and Kisswani, 2018).
The study is structured as follows: it reviews the related
literature; outlines the methodology; it forms the data
description and empirical analysis; presents a discussion of
results, and ends with conclusions along with the policy
implications.

LITERATURE REVIEW
FDI and the proposed explanatory variables
The positive impact of economic growth is widely
evidenced by the growth-led FDI nexus literature; however,
the results are rather not unanimous. Chan et al. (2014)
concludes that economic growth openly effects FDI, while
Yormirzoev (2015) examines the states of Central and
Eastern European (CEE) alongside the Commonwealth of
Independent States for the period of 1992 to 2009
confirming a positive association between economic
growth and FDI. Hlavacek and Bal-Domanska (2016)
investigates Central and Eastern European (CEE) countries
for the period of 2000 to 2012 revealing positive
statistically significant relationships among economic
growth, FDI and investment growth. Overall, the significant
positive long-run relationship between FDI and economic
growth is also confirmed by Tahir et al. (2019) for Eastern,
Central and Western European countries, South Asian
Association for Regional Cooperation (SAARC) and OPEC
member countries, respectively. On the contrary, by using a
sample of 8 Eastern European countries in 2004, Mencinger
(2003) concludes that there is a negative association
between growth and FDI, indicating that takeover was the
crucial interest of overseas investors when joining the host

country economy, while the capital used to acquire firms
was later directed to consumption and more imports, hence
deteriorating in turn efficiency upsurge. Sağlam (2017)
used a sample of 14 European transition countries as for
the period between 1995 to 2014 concluding a negative
association between economic growth and FDI (reporting
that economic growth rate declines by 0.0162% when FDI
surges by 1%, although the non-linearity relationship
between the two variables was concluded by Gherghina et
al. (2019) as for a sample of 11 Central and Eastern European
(CEE) countries during the years 2003 to 2016.
Similarly, the relationship between exchange rates
volatility and FDI endured to be a debated issue in the
growth and development literature. The no deterministic
significance impact of exchange rate volatility on the FDI is
concluded by Görg and Wakelin (2002). Broll and Wong
(2006) and Asmae and Ahmed (2019) conclude that there
is a positive and statistically significant influence of
exchange rate volatility on FDI inflow. Nasir et al. (2017)
showed that the effect of exchange rate and exchange rate
volatility are more of a short-run phenomenon. They
identified that exchange rate volatility would cause
uncertainty to foreign investors leading to deter FDI inflow
into the host country. Eregha (2019) examines the effect of
exchange rate, its volatility and uncertainty on FDI inflow in
West African Monetary Zone (WAMZ) during 1980 to 2014,
revealing that exchange rate changes are more of
anticipated innovations in affecting FDI inflow. On the
contrary, the negative impact of exchange rate volatility on
FDI inflow was also concluded by several studies
(Brzozowski 2006; Kiyota and Urata, 2004; Ruiz, 2005). In a
panel of 10 Latin American and Caribbean countries
between 1990 and 2012, Dal Bianco and Loan (2017)
showed a statistically significant negative effect of exchange
rate volatility on FDI inflow. For a panel of 80 developing
and developed countries for the period 1990-2015, Hanusch
et al. (2018) results revealed a negative relationship
between the two macro variables, whereas Balaban et al.
(2019) concluded that the impact of exchange volatility on
FDI differs in terms of sectors as per the transition
economies.
The results for the real exchange rate vary. The no
association between the two variables is evidenced,
indicating that changes in the exchange rate would have no
cost of capital advantages to either the host or the foreign
(home) country (Dewenter, 1995; Stevens, 1998; Vita and
Abbott, 2007). The positive impact between the two
variables is also concluded by Campa (1993) who reports
that appreciation in value of the home currency would
increase profits for foreign investors due to lower prices for
imports and higher deported returns. Several studies also
acknowledges the negative relationship between currency
exchange rate and FDI inflow in which the former can cause
inflow volatility for the later by influencing the cost of
acquiring foreign currency. Such studies assert that
depreciation of a country’s home currency can reduce the

investment cost for foreign investors, upsurge FDI inflow
and allow for an increase in sale of transferable assets
(Blonigen, 1997; Lily et al., 2014; Sazanami et al., 2003;
Udomkerdmongkol et al., 2009).

FDI and the proposed control variables
The positive reaction effects between trade and FDI is
concluded by Aizenman and Noy (2006), motivating the
trade and financial liberalizations between countries,
particularly for developing economies relative to the
industrialized ones. The positive impact of trade openness
on FDI inflow as per the Middle East and North Africa
(MENA) region is verified by the findings of Balakrishnan et
al. (2013). Cleeve et al. (2015) showed that trade openness
accelerates technological advancements, enhances labor
skills and efficiency, boosts economic growth, hence,
impacting FDI inflow positively. The positive relationship
between openness and FDI inflow is evidenced by further
studies since countries with open economies are likely to
reduce barriers such as tariffs, including taxes on imports
and exports, in addition to the quotas which are limitation
imposed on imported or exported goods and/or services
(Hasli et al., 2015; Oloyede and Kolapo, 2018; Shahzad and
Al- Swidi, 2013). For inflation, Obiamaka (2011) showed no
impact of inflation on FDI inflow, while many studies
confirm the significant negative relationship between the
two variables Ranjan and Agrawal (2011) for the BRICS
countries; Workneh (2014) for Ethiopia; Faroh and Shen
(2015) for the Sierra Leon economy; Xaypanya et al. (2015)
for the ASEAN region. Omankhanlen (2011) identifies that
inflation distort the tax system which would discourage
foreign investors due to money illusion, reflecting
discouragement for FDI inflow to the host economy.
Andinuur (2013) showed that higher rates of inflation will
cause higher nominal interest rates, resulting in an increase
in cost of capital, leading to lower rates of FDI inflow.
GDP per capita is an indicator of the income level of a
country and indicates the country’s economic welfare.
Jaspersen et al. (2000) conclude an inverse impact of GDP
per capita in its relation with FDI inflow. On the contrary, a
positive impact of GDP per capita on FDI inflow is
concluded since FDI inflow will be motivated to expanding
markets and greater purchasing power reflecting better
prospect to FDI inflow (Azam and Lukman, 2010; Jordaan,
2004; Kurečić et al., 2015). For the Central and Eastern
European states, Kurečić et al. (2015) report a positive
impact of standard of living as indicated by GDP per capita on
FDI inflow for 14 out of 20 surveyed states. On the contrary,
Jaiblai and Shenai (2019) explores the FDI determinates in
ten sub- Saharan economies by using a set of cross-sectional
data over the period 1990 to 2017, concluding higher levels
of FDI inflow to GDP. Gross fixed capital formation is
considered as an indicator of economy improvements that
may be reflected positively to attract more FDI inflow. Uneze

(2013) reports a bi-directional relationship between capital
formation and economic growth. This may suggest a direct
positive influence on FDI inflow. The positive bidirectional
impact between capital formation and economic growth is
confirmed on single and multi-country bases: Ramirez and
Mordecki (2014) for Uruguay; Ugochukwu and Chinyere
(2013) and Kanu et al. (2014) for Nigeria; Shuaib and Ndidi
(2015) for the MINA countries; Meyer and Sanusi (2019)
for South Africa.

METHODOLOGY
Data and proxies of variables
This study adopts a panel analysis technique to test for a
data set for BRICS-5 as fast-growing emerging economies
for 38 years (1981-2018) with a total of 190 data points.
The used panel data set are extracted from the World
Bank’s World Development Indicators and the IMF’s
International Financial Statistics. In fact, extracting data from
a single source of information enable us to overcome the
consistency and measurement problems among proxies of
variables. We relied on the previous studies to choose our
model variables. The ratio of net foreign direct investment
inflow % of GDP is used to proxy the FDI as the model
dependent variable (FDIF). We followed the UNCTAD
(2002) classification of FDI determinants to specify our
explanatory regressors.5 The economic growth rate, which
is measured by GDP annual growth (GDPG), is used to
capture infrastructure availability in the host economy. The
expected volatility of real exchange rate (FXVoL) is
measured by a window of 3-years moving average (or
rolling) standard deviation of recent annual changes in the
real exchange rate which is adopted as a benchmark frame.
This index shows the percentage change in the real exchange
rate over the previous year of data and it denotes for
uncertainty or risk about the size of changes in the
exchange rate. This unconditional measure is commonly
used in the literature by Kasman and Kasman (2005),
Serenis and Tsounis (2014) and Thuy and Thuy (2019).

where FXVoL is the real exchange rate volatility, n is the
number of periods, t is time and ER refers to the exchange
rate.
The real exchange rate (FXRate) is defined as the annual
nominal exchange rate (NER) of the home (domestic)
currency vis-a-vis the US dollar multiplied by the ratio of
the price level in the ????????????? to the price level of the
5

See the UNCTAD (2002) for the FDI five policy determinants.

Table 1: Variables definition and measurement.

Variable
Foreign Direct Investment Inflow (FDIF)
INDEPENDENT VARIABLES
Gross Domestic Product Growth
Rate (GDPG)
Expected Volatility of Real
Exchange rate (FXVoL)
Real Exchange rate (FX Rate)
CONTROL VARIABLES
Trade openness (ImpExp)
Inflation Rate (Inf)
Gross Fixed Capital Formation
(GFCF)
Real GDP Per Capita (GDPPC)

Measurement
The ratio of net foreign direct investment inflow % of GDP

GDP annual Growth
a window of 3-year moving average standard deviation of
annual changes in the real exchange rate
annual nominal home-to-host currency exchange rate
multiplied by the ratio of the two currencies consumer price index level

Import and Export (% of GDP)
Inflation, consumer prices (annual %)
Natural logarithm
Natural logarithm: GDP per capita (constant 1981 US$)

home (domestic) currency.
Following
Osinubi and
Amaghionyeodiwe (2009) and Lily et al. (2014), the NER is
adjusted for the price differential by keeping the US prices
(PUS) in the numerator and the home (domestic) prices
(PHOME) in the denominator, hence, transforming the
nominal exchange rate to real, reflecting the purchasing
power parity method (PPP)

t,
Where Oex is the official exchange rate, PUS is the U.S.
consumer price index (CPIUS) and PHOME is the host
country’s consumer price index (CPIHOME).
The official exchange rate is calculated as local currency
units relative to the U.S. dollar. A real exchange rate
appreciation (depreciation) indicates a real depreciation
(real appreciation) on the national (local) currency. The
level of trade openness (ImpExp) is measured by the ratio of
average of export of goods and services and imports of goods
and services % of GDP. Trade openness variable is used as
policy variable and indicates for infrastructure availability
in the host economy. We argue that such factor generates
positive FDI effects, indicating that countries with openness
of trade outperform those with restrictive trade policies,
since countries differ significantly in terms of endowments
of natural resources, labor and level of income. This is quite
crucial to consider the advantages of outward-oriented
strategies and the role of trade policies. Inflation rate (Inf)
is measured by the consumer price index (annual %) of the
host economy. It is used to proxy for macro-economic
stability and also used to capture political risk and

institutional strength (Asiedu, 2002; Asongu et al., 2018;
Balakrishnan et al., 2013; Jadhav and Katti, 2012; Moosa
and Cardak, 2006). Gross fixed capital formation (GFGF) as
% of GDP is counted as an indicator of enhancement in the
economy’s investment overall soundness, indicating
improvement in economy, hence, attracting higher levels of
FDI inflow. GDP per capita (LGDP) is measured by the
natural logarithm and it is used to proxy market size of the
host economy since it captures the demand of goods and
services, the country’s economic wellbeing and the
purchasing power of its population (Asongu et al., 2018;
Cheng and Kwan, 2000; Moosa and Cardak, 2006). Table 1
summarizes the operationalization details of all regressors
used.

Model specification
The following model has been used to test for the
relationship between FDIF and the proposed influential
variables:

(1)
Where FDIF, GDPG, FXVol, FX Rate, ImpExp, Inf, GFCF and
LGDP are Foreign direct investment, GDP Growth, FX
Volatility FX rate, Import and Export, Inflation, GFCF and
Log GDP per capita, respectively. 𝜀! is the disturbance term
which is assumed to be normally distributed. 𝛽" is the model
intercept, 𝛽#, … , 𝛽* are the coefficients of FDIF, GDPG, FXVol,
FX Rate, ImpExp, Inf, GFCF and LGDP, respectively.

As model (1) represents the relationship of time series
(panel) data, it is necessary to test the stationary condition
of all variables included in the model. The stationary
condition of the modeled variables is tested using
Augmented Dickey-Fuller (Dickey and Fuller, 1979), and
Phillips-Perron (Phillips and Perron, 1988). As shown in
Table 3, only two variables are I(0) level stationary and the
remaining variables are I(1) (first-differenced). The
Autoregressive distributed lag (ARDL) bound test (Pesaran
et al., 2001) model variables which are stationary at
different lags (I(0) and I(1)) and test their cointegration.
This is not the only advantage of ARDL model, as it has
several advantages over traditional methods. Beside the
estimation of the short and the long-run of relationships
among variables, it takes into account endogeneity problem
by adding different lags of the dependent and independent
variables to the model. The long-run relationship of FDIF
with all variables in model (1) using ARDL bounds
approach can be written as:

As ARDL bound approach test the relationship among
variables using short and long-run models 1 & 2 without
specifying the direction of this relationship. Hence, this
study uses Toda Yamamoto (1995) test to study the cause
and effect direction among variables of interest. Toda
Yamamoto test has an advantage over the traditional
Granger causality test as it considers non- stationary and
cointegrated variables.
ADF and PP unit root tests (Asteriou and Hall, 2007) are
used to test the stationarity of all variables. Model
diagnostic tests are used to check the assumption of ARDL
model. Assumptions including the normality and
independence of residuals were checked by applying the
Breusch- Godfrey and Ljung-Box test for autocorrelation in
residuals and the heteroskedasticity was checked by
applying the Breusch–Pagan–Godfrey test. Ramsey's RESET
Test is used for any model misspecification in the model.
Stability of the coefficients is checked through the
Cumulative sum (CUSUM) and the cumulative sum of square
(CUSUMSQ) of recursive residuals (Bani-Mustafa et al.,
2019; Brown et al., 1975).

DATA DESCRIPTION AND EMPIRICAL RESULTS
(2)

Descriptive statistics

Where 𝑛#, … , 𝑛* are the optimal numbers of optimal lags for
each variable automatically identified by ARDL bound
approach using auto.ardl function in Rstudio. The function
also supports automatic identification of the best model
with different number of lags according to different
selection criteria (AIC and BIC). It also provides tools to
visualize the cointegration (long-term) relation and to test it
using the bounds test procedure. ARDL bound approach
tests for cointegration among variables in model 2 (Pesaran
et al., 2001). It produces F-statistics along with lower and
upper critical values at three different significant levels (1,
5 and 10%).
The F-test statistics should be above the upper bound to
reject the null hypothesis on no cointegration. ARDL
procedure then estimate the short-run model (based on
model 2) using error correction model (ECM), which can
be presented as follows:

Table 2 shows descriptive statistics for the variables
included in this study for the five BRICS countries over the
period of 38 years (1981 – 2018). As illustrated in Table 2,
the overall average of FDIF for all countries is 1.62
(SD=1.53) with a minimum of -0.77 and a maximum of 6.2,
which shows a high variability compared to the mean.
Figure 1 shows the average of FDIF over the same period of
study (1981 – 2018). FDIF overall behavior over time was
increasing with low values at the beginning until 1991 and
started to increase after that (with some fluctuation) until
2008 before it began to decrease afterwards.
Table 2 shows that minimum FDIF means are for India
and SA with almost the same mean 0.92 (SD=0.9) and 0.94
(SD=1.26) with more variation for SA. The highest FDIF
mean is for China (2.74; SD=1.69) followed by Brazil with a
mean of 2.17 (SD=1.56). The general pattern of FDIF over
time is almost the same for all countries, starting with low
values of FDIF and starts to increase and finish at the end of
the study period with a decline except for Brazil who
maintains the same level after the increase, as shown in
Figure 2.
Table 2 also shows a summary of FX Rate, FX Volatility,
GDP Growth and control variables. FX Volatility for BRICS
countries over the same period (1981 – 2018) is 21.75
(SD=54.29). FX Volatility was almost constant until 1997
and started to fluctuate dramatically afterwards until 2009
before it started to increase linearly till 2018 as shown in
Figure 3. The highest average of FX Volatility was for China
with an average of 53.7 (SD=92.6), followed by India with an

(3)
Where Δ is the first difference, 𝛿 is the speed of adjustment
parameter of Error Correction term lagged for one period
(𝐸𝐶!+#) towards the long-run equilibrium.

Table 2: Statistics of FDIF, FX Volatility, FX Rate, and control variables.

Variable
FDIF By
Country

FDIF All
FXRate By Country

FXRate
FXVol by Country

FXVoL All
GDPG

GDPG All
ImportExp Inflation GFCF
LGDPPC

Country
Brazil
China
India
Russia
South Africa (SA)
Total

N
38
38
38
38
38
190

Mean
2.167
2.743
0.923
1.337
0.943
1.623

St Dev
1.562
1.694
0.897
1.265
1.258
1.529

Min
0.129
0.21
0.003
0.175
-0.766
-0.766

Median
1.851
2.933
0.695
0.967
0.548
1.027

Max
5.034
6.187
3.621
4.503
5.983
6.187

Brazil
China
India
Russia
South Africa (SA)
Total

38
38
38
38
38
190

23.24
138.7
573.9
275.4
59.8
214.2

26.69
469.7
581.9
494.5
162
450.2

0
-932.8
27.5
7.7
-808.6
-932.8

23.26
93.7
409.5
67.8
70.6
68.5

110.06
1879.7
2938.9
2403.5
276.1
2938.9

Brazil
China
India
Russia
South Africa (SA)
Total

38
38
38
38
38
190

1.01
53.7
27.85
14.97
11.25
21.75

1.734
92.6
51.35
28.88
36.46
54.29

0
0.1
0.6
0.43
0.07
0

0.487
14.2
12.78
2.13
2.38
3.36

9.753
378.1
233.93
118.83
175.95
378.12

Brazil
China
India
Russia
South Africa (SA)
Total

38
38
38
38
38
190

2.256
9.557
6.158
0.764
2.165
4.18

3.205
2.75
1.916
5.586
2.176
4.664

-4.393
3.907
1.057
-14.531
-2.137
-14.531

2.606
9.347
6.285
0.795
2.443
4.3

7.988
15.139
9.628
10
5.604
15.139

190
190
190
190

190
79.7
25.023
3.3462

19.233
327.1
7.708
0.5052

8.274
-1.4
14.387
2.2946

6.11
7.9
22.32
3.4577

19.193
2947.7
45.69
4.2043

55.289
Inflation
GFCF
LGDPPC

average of 27.85 (SD=51.3). The least average was for India
with an average of 1.01 (SD=1.73).
The overall average of FX Rate over the years 1981 –
2018 is 214.2 (SD = 450.2). FX Rate for India was the
highest over the whole period of study (1981 – 2018), as
illustrated in Figure 4. FX rates for India started to increase
since 1989 with a hump of increase over the period 1996 –
2008 before it started to increase exponentially after that
until the end of study period 2018. The maximum average
FX Rate for the BIRCS countries was for India with 573.9
(SD=581.9), followed by Russia with an average of 275.4
(SD=494.5). The lowest average of FX rate was for Brazil
with only 23.24 (SD=26.69).
GDP growth for all BRICS countries average at 4.18
(SD=4.66). The GDP Growth fluctuates up and down over
the study period of 1981–2018 as illustrated in Figure 5,
with a maximum GDP growth average in 2007 and a

minimum in 2009 (may be after financial crises in 2008).
The highest GDP growth was for China with an average 9.55
(SD=2.75), followed by India with an average of 6.16
(SD=2.75). The least country in GDP growth was Russia
with an average 0.764 (SD=5.59).

Empirical results
Unit root test
Table 3 summarizes the results of unit root test for all
variables using ADF and PP tests. As illustrated by both
tests, all variables are either I(0) or I(1) and none is I(2)
which is essential to be checked before applying ARDL. As
argued by Ranco et al. (2015), ARDL results would be biased
if any of variables is stationary at level I(2).

Table 3: ADF and PP unit root test.

Variables
FDIF
GDPG

Augmented Dickey-Fuller test
Level
First Difference
T-value
T-value
-1.80
-9.63***
-2.73
-12.86***

FXRate
FXVol

-2.61
-3.16*

-11.76***
-11.11***

ImportExp
Inflation

-2.48
-3.19*

-12.28***
-9.60***

-1.50
-1.6679

-14.95***
-15.34***

GFCF
LGDPPC

Phillips-Perron test
Level
First Difference
T-value
T-value
-1.55*
-9.11***
-10.77***
6.16***
0.64
-7.95***
-11.77
2.36***
-0.9
-9.56***
-11.42***
3.61***
-1.29*
-8.54***
3.46
-6.87***

Order of
Integration
I(1)
I(1)
I(1)
I(0)
I(1)
I(0)
I(1)
I(1)

Note: * is significant at 10% level, ** at 5% level and *** at 1% level.

Figure 1: Year-wise distribution of FDIF.

ARDL bounds test

Short-run estimates

The ARDL model is fitted using auto ardl and ardlBound
functions from dLagM and ardl libraries in Rstudio, which
chooses the optimal number of lags for all variables, based
on Akaike Information Criteria (AIC) (Akaike, 1974). The F
statistics for the ARDL bounds test to test for the
cointegration of model variables is 11.706 which is higher
than that of I(0) and I(1) at all levels of alpha, as shown in
Table 4. This means that FDIF is cointegrated with selected
variables in our model over the period of study 1981 –
2018 at 1% level of significance.

The Short-run estimates of our ARDL model (3) are shown
in Table 5. The results showed that only FDIF value of 3
years back has a negative and significant impact on itself.
GDP growth, GDP per capita and GFCF have a positive and
significant impact on FDIF on the short term. Import &
Export and Inflation have a negative and significant impact
on FDIF on the short-run. FX Volatility and FX rate do not
have a significant effect on FDIF on the short-run. Error
correct model is negative (as expected) and significant at
1% level. The coefficient of 𝐸𝐶𝑇 is -0.381, which represents

Figure 2: Year-wise distribution of FDI by country.

Figure 3: Year-wise distribution of FX volatility.

the annual
equilibrium.

speed

(38.1%)

of

convergent

towards

Long-run estimates
The main objective of this study is centered on the long-run
relationship between FDIF and the main variables of
interest, namely GDP growth, FX rate and FX volatility and

the direction of cause and effect among these variables. The
results of the long-run estimates are shown in Table 6. The
results shows that GDP growth, GDP per capita and FX rate
have a significant and positive long-run relationship with
FDIF, while FX Volatility is negatively and significantly
associated with FDIF. Trade openness and Inflation have a
negative and significant impact on FDIF, while the GFCF
result shows negative and insignificant impact on FDI
inflow on the long-run.

Figure 4: Year-wise distribution of FX rate.

Figure 5: Year-wise distribution of GDPG.

Table 4: Cointegration test results.

Wald F-Statistics

11.706

Level
1%
5%
10%

Lower Bound I(0)
3.34
2.69
2.38

Table 6 also includes different diagnostic tests for our
ARDL model. Breusch-Godfrey and Ljung-Box Tests are
used to test for the presence of serial correlation in the
model. As both tests have the same p-values of 0.76 which
is more than the significance level alpha=0.05, then there is
no evidence of serial correlation in the model. Ramsey
RESET test for any model misspecifications. It tests if there

Upper Bound I(1)
4.63
3.83
3.45

Outcome
Cointegrated

is a need to include non-linear combinations of the predicted
variables in the model. It can be concluded that the model is
properly specific as the p-value (0.11) is more than the
significance level 5%. Breusch-Pagan Test for the
homoskedasticity (constant variance), as p- value>5% then
there is no violation in homoskedasticity assumption.
Despite that normality test has a value less than 5%, Figure

Table 5: Short-run coefficient of short-run ARDL model (3).

Variable
(𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡)
(𝛥(𝐹𝐷𝐼𝐹))
𝛥(𝐺𝐷𝑃𝐺)
𝛥(𝐼𝑚𝑝𝐸𝑥𝑝)
𝛥(𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛)
𝛥(𝐹𝑋𝑅𝑎𝑡𝑒)
𝛥(𝐹𝑋𝑉𝑜𝐿)
𝛥(𝐿𝐺𝐷𝑃𝑃𝐶)
𝛥(𝐺𝐹𝐶𝐹)
𝐸𝐶𝑇(−1)

Estimate
-0.900
-0.477
0.071
-0.023
-0.067
-0.000032
-0.053
0.492
0.043
-0.381

Std.Err
0.1628
0.0653
0.0206
0.0092
0.0363
0.0002
0.0633
0.2214
0.0120
0.0520

p-value
<0.001
<0.001
0.0006
0.0133
0.0633
0.8698
0.4002
0.0264
0.0004
<0.001

Table 6: Long-run coefficient of short-run ARDL model (2).
Variable
GDPG
ImportExp
Inflation
FXRate
FXVol
LGDPPC
GFCF

Estimate
0.156
-0.188
-0.123
0.814
-0.278
0.587
-0.056

R-Squared
Adjusted R-Squared
Breusch-Godfrey Test LM Test
Ramsey's RESET Test for model specification
Ljung-Box Test for the autocorrelation
Breusch-Pagan Test for the homoskedasticity

Std.Err
0.0745
0.0378
0.1731
0.0007
0.3032
0.6256
0.0434
Diagnostics tests
0.72
0.70
0.09 (0.76)
2.24 (0.11)
0.55 (0.76)
29.02 (0.46)

p-value
0.002
0.008
0.004
0.0001
<0.0001
0.086
0.352

No serial correlation
Model is properly specified
No heteroscedasticity
No heteroscedasticity

Figure 6: ARDL model residuals.

6 shows the symmetry of the residuals. In general,
regression modelling is robust to normality but not

homogeneity of variance (Box, 1953).
Finally, CUSUM, CUSUMSQ and MOSUM graphs shown in

Figure 7: CUSUM, CUSUMSQ and MOSUM.

Table 7: Toda Yamamoto causality test.

Independent Variable
FX Rate →
FX Vol →
GDPG →
FDIF →

Response
FDIF
FDIF
FDIF
FXRate
FXVol
GDPG

Chi-Square
41.24
29.54
51.9
11.78
11.1
28.54

Figure 7 are generated to check the stability of the
parameters at 5% level of significance (red lines). Plots in
general show that the long-run coefficients are stable and
within 5% boundaries except for CUSUMSQ which captured
a sudden shift in parameters at the beginning but returned
back to be stable (on the long-run) within 5% limits. This is
an evidence of structural change in the data and this may be
due to fitting all BRICS countries together. So it may be more
appropriate to model each country alone or similar multicountries together but these are beyond the main aim of
this article.

df
11
11
11
11
11
11

p-value
<0.001
0.0019
<0.001
0.380
0.435
0.003

determined based on several selected criteria such as
Information Criterion (AIC), Schwarz Information Criterion
(SC), Final Prediction Error (FPE) and Hannan-Quinn (HQ)
Information Criterion. Toda and Yamamoto Granger
Causality tests results are shown in Table 5. The estimates
of VAR Granger Causality WALD test is based on chi-square
test statistics with 11 degrees of freedom (in accordance to
appropriate lag length) along with their associated pvalues. The results shows that there were significant and
unidirectional causality flowing from all variables of the
study (FX Volatility, FX Rate and GDP Growth), except GDP
Growth which have a bidirectional causality with FDIF
(Table 7).

Toda Yamamoto causality test
After estimating the long-run relationship between FDIF and
variables of interest using ARDL model, we used Toda
Yamamoto causality test (Toda and Yamamoto, 1995) to test
if FDIF Granger Causes FX Rate, FX Volatility and GDPG. As
our variables are I(1), we used first order difference with
optimal number of lags. Numbers of lag order of VAR are

DISCUSSION OF RESULTS
The economic growth result demonstrates a positive and
significant determinant of FDI inflow in both the short-run
as well as the long-run. The result shows that, ceteris
paribus, if the GDP of BRICS increased by US$1 billion, on

average, the amount of FDI inflow directed into their
economies would increase by US$71 million in the short-run
estimates, and 156 million as per the long-run estimates.
The result supports the growth-led FDI nexus where
growth would provide FDI suppliers with greater profit
openings, leading to higher rates of capital formation
through FDI inflow, reflecting that FDI positive externalities
and technology spillover is subject to growth improvement
of the host economy. Further, the short and long term
positive significant impact of economic growth designates
economic growth of the BRICS-5 economies over the past
years, attracting in turn an influx of foreign investors to
their host economies. The result confirms the results of
Hlavacek and Bal-Domanska (2016) and Mittal and Mittal
(2019).
The negative and significant impact on exchange rate
volatility on FDI inflow in the long- run denotes that when
exchange rate volatility is low, FDI inflow would increase
since cost of operations would be low. This result
contradicts that of Ioana-Cristina and Gheorghe (2014) who
asserts a positive impact of exchange rate volatility on FDI
inflow in the BRICS countries, however, the negative impact
of exchange rate volatility is concluded by Dal Bianco and
Loan (2017) for Latin American and Caribbean countries,
Hanusch et al. (2018) for developing and developed
countries, Latief and Lefen (2018) for developing
countries, Barguellil et al. (2018) for developing and
emerging countries, Eregha (2019) for West African
Monetary Zone, Nasir (2016) and Maryam and Mittal
(2020) for BRICS countries.
The negative impact of the exchange rate in the short-run
indicates that high exchange rate would cause an increase
in commodity prices, hence inflation, leading to a reduction
in the currency purchasing power, reflecting lower rates of
FDI inflow to the BRICS host countries. The short-run
exchange rate result support the norm argument where
depreciation of the local currency in the host country would
attract FDI inflow given the reduction of production costs in
host country. This result is in line with report of Dal Bianco
and Loan (2017). Further, the short-run result indicates the
no cost of capital advantages to either the host or the
foreign (home) country in the short-run. The result
contradicts that of Lily et al. (2014) who concluded that
negative long-run relationship between the exchange rate
and FDI as per the ASEAN economies. The positive and
significant impact of the exchange rate in the long-run
indicates that an increase/decrease in exchange rate would
cause an upsurge/reduction in FDI inflow where investors
would experience high/low profit margins that most likely
resulted in unstable economic conditions. The long-run
positive and significant result also shows that increase in
home currency value would lower imports costs, hence
higher profits for foreign investors, then, stimulating FDI
inflow to host economy.
The coefficients of trade openness and inflation reveal a
negative and significant impact on FDI inflow in both the

short-run and the long-run. The trade openness result
denotes that trade open economies would necessarily not
have the advantage towards attracting greater amounts of
FDI, pointing to the trend of decreasing openness across the
BRICS markets. The result points to variations in the
export-import oriented policies among the BRICS
economies. In other means, the result may be justified by the
differences in the exports and imports structure among the
BRICS economies. As for the export structure, China and
India exports are dominated by manufactured goods, while
Russia and Brazil exports dominated by commodity
exports surpassing manufacturing goods, raw material, oil,
and gas, mainly for Russia. Also, in terms of exports trend,
Brazil and India provide less attention to exporting their
products, while Russia and China are susceptible to
export (Prabhakar et al., 2015). The same can be said
regarding the differences among the BRICS economies in
terms of imports structure, economic efficiencies,
business environmental factors, size of BRICS share, FDI
inflows, infrastructure and economic cooperation among
members. For the BRICS countries, the presence of longrun relationship between trade openness and FDI is
consistent with the study of Prabhakar et al. 2015) and
Asongu et al. (2018). The inflation negative coefficient is as
expected, concluding that BRICS economies that have lower
rates of inflation tend to attract higher levels of FDI inflows,
pointing to less inflationary macroeconomic conditions in
the BRICS markets. The low coefficient value may claim
more macroeconomic stabilization across the BRICS
markets. Nevertheless, the negative coefficient identify that
higher inflation rates would distort the tax system and
cause higher nominal interest rates, causing higher cost of
capital rates, discouraging more FDI inflow to the host
economy, inverse-versa. On multicounty context, the
negative impact of inflation on FDI inflow was also noted by
Muruganantham et al. (2017) for the BRICS countries.
The coefficients of gross fixed capital formation are
positive and significant in the short- run; however, on the
long-run, the results show a negative and insignificant
impact on FDI inflows. The short-run result suggests that FDI
and domestic investment may holds a complementary status
in the short-run, reflecting the need for several FDI inflow
incentives that are recommended to be promoted by the
BRICS economies to stimulate domestic investment and FDI
inflow. The result on the long-run may indicate that
capital formation may have less consideration from
foreign investors in terms of their decision to invest in
BRICS. The capital formation result is given by Vijayakumar
et al. (2010) while it contradicts with that of Prakash and
Kumar (2017) and Maryam and Mittal (2020) where they
disclosed that gross capital formation has a significant
impact on FDI inflow in the long- run for the BRICS
economies. The differences in these findings can be justified
by discrepancies in the FDI regressors used and
methodology employed for testing, in addition to variations
among the BRICS economies in terms of economy

enhancements and investment promotions reforms.
The coefficients of GDP per capita have a positive and
significant impact on FDI inflow in both the short-run as
well as the long-run. This variable as proxy of a country’s
economic wellbeing and market size of economy in a given
nation is very much crucial for foreign investors to do
business in the host country since GDP per capita is often
used as an indication of citizens’ welfare and their
purchasing power. Higher GDP per capita implies improved
projections for FDI inflow towards the host economy as FDI
would be motivated to expand markets and purchasing
greater power of people since FDI suppliers can potentially
gain higher returns in their capital. On cross-county context,
the GDP per capita result was earlier confirmed by Kurečić
et al. (2015) for Central and Eastern Europe countries, Jaiblai
and Shenai (2019) for the transitional economies, Jaiblai and
Shenai (2019) for sub-Saharan economies and Nasir et al.
(2017) for BRICS countries.

CONCLUSIONS AND POLICY IMPLICATIONS
This study tests for the short-run and long-run impact of
economic growth, exchange rate volatility and real exchange
rate on FDI inflow in a panel of the BRICS-5 economies, it
also controlled for other regressors that count for variation
in FDI inflow, namely trade openness, inflation, GDP per
capita, and gross fixed capital formation. The ARDL bound of
cointegration was used for the BRICS annual
macroeconomic dataset for the years 1981 to 2018,
inclusive. Several diagnostic tests were used to test for the
presence of serial correlation and misspecification in our
ARDL model, while graphs were generated to check the
stability of the parameters at 5% level of significance. This
study additionally tests for the causality direction between
FDI and the proposed regressors using Toda and Yamamoto
(1995) Granger Non-Causality testing method.
The results showed that the economic growth has
demonstrated a positive and significant determinant of FDI
inflow in both the short-run as well as the long-run,
reflecting the long-run sustainable equilibrium relationship
among the two macro-variables. The signs of the real
exchange rate and exchange rate volatility are negative and
insignificant in the short-run; however, on the long-run, the
former shows a positive and significant impact on FDI
inflows, while the later revealed a negative and significant
impact on FDI inflow. The coefficients of trade openness
and inflation revealed a negative and significant impact on
FDI inflow in both the short-run as well as the long-run. The
coefficients of gross fixed capital formation were positive
and significant in the short-run; however, on the long-run,
the results show a negative and insignificant impact on FDI
inflows, while the coefficients of GDP per capita had a
positive and significant impact on FDI inflow in both the
short-run as well as the long-run. The policy implications of
our results include the following:

(1) Given the short and long- run result of economic growth,
BRICS countries are advised to formulate their economic
policies to pursue innovative dynamic controls to ensure
and maintain economic growth sustainability. This is crucial
since BRICS economies have the potential to attract more
FDI inflow given the FDI inflow attractiveness determinants
they have.
(2) BRICS policymakers are advised to adopt an exchange
rate policy that predominantly aims to stabilize exchange
rates to control exchange volatility which would inversely
impact FDI inflow, particularly for trade open economies.
Furthermore, controlling the currency stability would
control inflation as economic stability variable and
expedite market potential perfections.
(3) Given the long-run reversed significant impact of trade
openness on FDI inflow, BRICS countries are advised to
provide exceptional attention on the long-run strategy in
their exports quality and define comparative advantages
strategies to expand their international trade market access
points, rather than relying solely on currency devaluation.
(4) BRICS governments, in addition to offering large scale
markets and strategic geographical destinations, need to
ensure valid legal investment framework to build
competition in the marketplace in order to stimulate steady
maintainable FDI inflow.
Nevertheless, future studies should emphasize on the need
to provide further insights on the FDI determinants on
single economy base given the discrepancies in the BRICS
economies in reference to economic efficiencies and
deficiencies, export-import oriented policies, investment
promotion and boost capital formation polices, natural
resources, political and environmental risks, infrastructure,
the share of FDI inflow, and deregulations of financial
markets.

REFERENCES
Abdouli M, Hammami S (2017). Investigating the causality links between
environmental quality, foreign direct investment and economic growth in
MENA countries. Int. Bus. Rev. 26: 264–278.
Aizenman J, Noy I (2006). FDI and trade—Two-way linkages? The quarterly
review of economics and finance. 46: 317–337.
Akaike H (1974). A new look at the statistical model identification. IEEE
transactions on automatic control. 19: 716–723.
Andinuur J (2013). Inflation, Foreign Direct Investment and Economic Growth
in Ghana, the University of Ghana. Retrieved from ugspace. ug. edu.
gh/handle/123456789/5334.
Asiedu E (2002). On the determinants of foreign direct investment to
developing countries: is Africa different? World development. 30: 107–119.
Asmae A, Ahmed B (2019). Impact of the Exchange Rate and Price Volatility
on FDI Inflows: Case of Morocco and Turkey. Applied Economics and
Finance. 6: 87–104.
Asongu S, Akpan US, Isihak SR (2018). Determinants of foreign direct
investment in fast-growing economies: evidence from the BRICS and MINT
countries. Financial Innovation. 4: 26.
Asteriou D, Hall SG (2007). A Modern Approach Using Eviews and Microfit
(Revised Edition).
Azam M, Lukman L (2010). Determinants of Foreign Direct Investment in
India, Indonesia and Pakistan: A Quantitative Approach. J. Manag. Sci. 4.

Balaban S, Živkov D, Milenković I (2019). Impact of an unexplained
component of real exchange rate volatility on FDI: Evidence from transition
countries. Economic Systems. https://doi.org/10.1016/j.ecosys.2019.100719
Balakrishnan MS, Muhammad N, Sikdar A, Rogmans T, Ebbers H (2013). The
determinants of foreign direct investment in the Middle East North Africa
region. Int. J. Emerg. Markets.
Bani-Mustafa A, Matawie KM, Finch CF, Al-Nasser A, Ciavolino E (2019).
Recursive residuals for linear mixed models. Quality & Quantity. 53: 1263–
1274.
Barguellil A, Ben-Salha O, Zmami M (2018). Exchange rate volatility and
economic growth. J. Econ. Integration. 33: 1302–1336.
Blonigen BA (1997). Firm-specific assets and the link between exchange rates
and foreign direct investment. The American Economic Review. 447–465.
Bose S, Kohli B (2018). Study of FDI Trends and Patterns in BRICS
Economies during the Period 1990–2015. Emerg. Econ. Stud. 4: 78–101.
Box GEP (1953). Non-normality and tests on variances. Biometrika. 40: 318–
335.
Broll U, Wong KP (2006). Multinationals, hedging, and capital structure under
exchange rate uncertainty. Open economies review. 17: 103–114.
Brown RL, Durbin J, Evans JM (1975). Techniques for testing the constancy of
regression relationships over time. Journal of the Royal Statistical Society:
Series B (Methodological) 37: 149–163.
Brzozowski M (2006). Exchange rate variability and foreign direct investment:
Consequences of EMU enlargement. Eastern European Economics. 44: 5–
24.
Campa JM (1993). Entry by foreign firms in the United States under exchange
rate uncertainty. The Review of Economics and Statistics. Pp. 614–622.
Chan MWL, Hou K, Li X, Mountain DC (2014). Foreign direct investment and
its determinants: A regional panel causality analysis. The Quarterly Review
of Economics and Finance. 54: 579–589.
Cheng LK, Kwan YK (2000). What are the determinants of the location of
foreign direct investment? The Chinese experience. J. int. Econ. 51: 379–
400.
Cleeve EA, Debrah Y, Yiheyis Z (2015). Human capital and FDI inflow: An
assessment of the African case. World Development. 74: 1–14.
Dal Bianco S, Loan NCT (2017). FDI inflows, price and exchange rate
volatility: New empirical evidence from Latin America. Int. J. Financial
Stud. 5: 6.
Dewenter KL (1995). Do exchange rate changes drive foreign direct
investment? J. Bus. pp. 405–433.
Dickey DA, Fuller WA (1979). Distribution of the estimators for
autoregressive time series with a unit root. J. Am. Stat. Assoc. 74: 427–431.
Dinh TTH, Vo DH, Nguyen TC (2019). Foreign Direct Investment and
Economic Growth in the Short Run and Long Run: Empirical Evidence from
Developing Countries. J. Risk Financial Manag. 12: 176.
Elian MI, Kisswani KM (2018). Oil price changes and stock market returns:
cointegration evidence from emerging market. Economic Change and
Restructuring 51: 317–337.
Eregha PB (2019). Exchange rate, uncertainty and foreign direct investment
inflow in West African monetary zone. Global Business Review. 20: 1–12.
Faroh A, Shen H (2015). Impact of interest rates on foreign direct investment:
Case study Sierra Leone economy. Int. J. Bus. Manag. Econ. Res. 6: 124–
132.
Gherghina Ş, Simionescu LN, Hudea OS (2019). Exploring Foreign Direct
Investment– Economic Growth Nexus—Empirical Evidence from Central
and Eastern European Countries. Sustainability 11: 1–33.
Görg H, Wakelin K (2002). The impact of exchange rate volatility on US direct
investment. The Manchester School. 70: 380–397.
Hanusch M, Nguyen H, Algu Y (2018). Exchange rate volatility and FDI
inflows: Evidence from cross-country panel data. World Bank.
Hasli A, Ho CS, Ibrahim NA (2015). Determinants of FDI inflow in Asia. J.
Emerg. Econ. Islamic Res. 3: 1–9.
Hlavacek P, Bal-Domanska B (2016). Impact of foreign direct investment on
economic growth in Central and Eastern European countries. Inžinerinė
ekonomika. pp. 294–303.
Hölscher J, Marelli E, Signorelli M (2010). China and India in the global
economy. Economic Systems. 34: 212–217.
Iamsiraroj S, Ulubaşoğlu MA (2015). Foreign direct investment and economic
growth: A real relationship or wishful thinking? Economic Modelling. 51:
200–213.
Ioana-Cristina S, Gheorghe C (2014). Characteristics of the emerging market
economies- BRICS, from the perspective of stock exchange markets. The

annals of the university of oradea pp. 39.
Jadhav P, Katti V (2012). Institutional and political determinants of foreign
direct investment: evidence from BRICS economies. Poverty and Public
Policy. 4: 49–57.
Jaiblai P, Shenai V (2019). The Determinants of FDI in Sub-Saharan
Economies: A Study of Data from 1990–2017. Int. J. Financial Stud. 7: 43.
Jaspersen FZ, Aylward AH, Knox AD (2000). Risk and private investment:
Africa compared with other developing areas, in: Investment and Risk in
Africa. Springer, pp. 71–95.
Johansen S (1991). Estimation and hypothesis testing of cointegration vectors
in Gaussian vector autoregressive models. Econometrica: J. Econometr. Soc.
pp.1551– 1580.
Jordaan JA (2004). Estimating FDI-induced externalities when FDI is
endogenous: A comparison between OLS and IV estimates of FDI-induced
externalities in Mexico. Department of Geography and Environment, LSE.
Kanu B, Ikechi S, Anayochukwu B, Ikechi α, S, Anayochukwu σ, B (2014).
Capital Formation and Economic Growth in Nigeria.
Kasman A, Kasman S (2005). Exchange rate uncertainty in Turkey and its
impact on export volume. METU Studies in Development. 32: 41.
Kiyota K, Urata S (2004). Exchange rate, exchange rate volatility and foreign
direct investment. World Economy. 27: 1501–1536.
Kurečić P, Luburić G, Šimović V (2015). The Interdependence of GDP per
capita and Foreign Direct Investment in the Transitional Economies of
Central and Eastern Europe. Journal of Economic and Social Development
2, 0.
Latief R, Lefen L (2018). The effect of exchange rate volatility on international
trade and foreign direct investment (FDI) in developing countries along ―one
belt and one road.‖ Int. J. Financial Stud. 6: 86.
Lee JW (2013). The contribution of foreign direct investment to clean energy
use, carbon emissions and economic growth. Energy Policy. 55: 483–489.
Lily J, Kogid M, Mulok D, Thien Sang L, Asid R (2014). Exchange rate
movement and foreign direct investment in ASEAN economies. Economics
Research International.
Makiela K, Ouattara B (2018). Foreign direct investment and economic
growth: Exploring the transmission channels. Economic Modelling. 72:
296–305.
Makun KK (2018). Imports, remittances, direct foreign investment and
economic growth in Republic of the Fiji Islands: An empirical analysis using
ARDL approach. Kasetsart J. Soc. Sci. 39: 439–447.
Malik RA, Savadatti PM (2018). Trends and pattern of fdi inflow in Brics: A
Time Series Analysis. Journal of Management (JOM) pp. 5.
Maryam J, Mittal A (2020). Foreign direct investment into BRICS: an
empirical analysis. Transnational Corporations Review. pp. 1–9.
Mencinger J (2003). Does foreign direct investment always enhance economic
growth? Kyklos. 56: 491–508.
Meyer DF, Sanusi KA (2019). A Causality Analysis of the Relationships
Between Gross Fixed Capital Formation, Economic Growth and
Employment in South Africa. Studia Universitatis Babes-Bolyai
Oeconomica. 64: 33–44.
Mittal S, Mittal M (2019). Causal relationship between FDI and trade in
BRICS nations: a panel data approach. Int. J. Res. Eng. Appl. Manag.
(IJREAM). 4: 2454–9150. https://doi.org/10.18231/2454-9150.2018.1335
Moosa IA, Cardak BA (2006). The determinants of foreign direct investment:
An extreme bounds analysis. J. Multinational Financial Manag. 16: 199–211.
Muruganantham P, Mittal U, Sengupta S (2017). A Study on Economic
Determinants of Inward FDI in BRICS Countries: Panel Data Regression
Approach.
Nasir A (2016). Market size, exchange rate and trade as a determinant of FDI
the case of Malaysia. Am. J. Bus. Soc. 1(4): 227 232.
Nasir MA, Ahmad F, Ahmad M (2017). Foreign Direct Investment, Aggregate
Demand Conditions and Exchange Rate Nexus: A Panel Data Analysis of
BRICS Economies. Global Economy Journal. 17: 20160012.
Obiamaka OC (2011). Effects of household compost on the chemical properties
of a typic Paleudult in Nigeria. Malaysian Journal of Soil Science. 15: 35–
48.
Oloyede JA, Kolapo FT (2018). Sensitivity of Foreign Direct Investment to
Macroeconomic Variables in Nigeria. Advances in Social Sciences Research
Journal pp.5.
Omankhanlen AE (2011). The effect of exchange rate and inflation on foreign
direct investment and its relationship with economic growth in Nigeria. EA1
1.
Osinubi TS, Amaghionyeodiwe LA (2009). Foreign direct investment and

exchange rate volatility in Nigeria. International journal of applied
econometrics and quantitative studies. 6: 83–116.
Pegkas P (2015). The impact of FDI on economic growth in Eurozone
countries. J. Econ. Asymmetries. 12: 124–132.
Pesaran MH, Shin Y, Smith RJ (2001). Bounds testing approaches to the
analysis of level relationships. J. Appl. Econometr. 16: 289–326.
Phillips PCB, Perron P (1988). Testing for a unit root in time series regression,
Biometrika.
Prabhakar AC, Azam M, Bakhtyar B, Ibrahim Y (2015). Foreign direct
investment, trade and economic growth: A new paradigm of the BRICS.
Modern Applied Science. 9: 32–42.
Prakash PA, Kumar SG (2017). The effect of macroeconomic indicators on
foreign direct investment of brics countries–an insight into econometric
models. Journal on management studies, ISSN: 2395-1664 (online) ICTACT
3.
Ramirez L, Mordecki G (2014). Investment, growth and employment: VECM
for Uruguay.
Ranco G, Aleksovski D, Caldarelli G, Grčar M, Mozetič I (2015). The effects
of Twitter sentiment on stock price returns. PloS one. pp.10.
Ranjan V, Agrawal G (2011). FDI inflow determinants in BRIC countries: A
panel data analysis. Int. Bus. Res. 4: 255.
Ruiz I (2005). Exchange rate as a determinant of foreign direct investment:
Does it really matter? Theoretical aspects, literature review and applied
proposal. Center for Research in Economics and Finance (CIEF), Working
Papers.
Sağlam Y (2017). FDI and Economic Growth in European Transition
Economies: Panel Data Analysis. J. Yaşar Univ. 12: 123–135.
Sazanami Y, Yoshimura S, Kiyota K (2003). Japanese foreign direct
investment to East Asia and exchange rate policies: Some longer term policy
implications after the crisis. Keio Economic Studies. 40: 1–26.
Serenis D, Tsounis N (2014). Exchange rate volatility and aggregate exports:
evidence from two small countries. ISRN Economics.
Shahzad A, Al-Swidi AK (2013). Effect of macroeconomic variables on the
FDI inflows: the moderating role of political stability: an evidence from
Pakistan. Asian Social Science. 9: 270.
Shuaib IM, Ndidi DE (2015). Capital formation: impact on the economic
development of Nigeria 1960-2013. European J. Bus. Econ. Account. 3: 23–
40.
Stevens R (1998). American Medicine and the Public Interest: Updated Edition
with a New Introduction. Univ of California Press.
Tahir M, Estrada MAR, Afridi MA (2019). Foreign inflows and economic
growth: An emiprical study of the SAARC region. Economic Systems. 43:
100702.
Thuy VNT, Thuy DTT (2019). The impact of exchange rate volatility on
exports in Vietnam: A bounds testing approach. J. Risk Financial Manag.

12: 6.
Toda HY, Yamamoto T (1995). Statistical inference in vector autoregressions
with possibly integrated processes. J. Econometr. 66: 225–250.
Udomkerdmongkol M, Morrissey O, Görg H (2009). Exchange rates and
outward foreign direct investment: US FDI in emerging economies. Review
of Development Economics. 13: 754–764.
Ugochukwu US, Chinyere UP (2013). The impact of capital formation on the
growth of Nigerian economy. Res. J. finance Account. 4: 36–42.
Uneze E (2013). The relation between capital formation and economic growth:
evidence from sub-Saharan African countries. J. Econ. Policy Reform. 16:
272–286.
Vijayakumar N, Sridharan P, Rao KCS (2010). Determinants of FDI in BRICS
Countries: A panel analysis. Int. J. Bus. Sci. Appl. Manag. (IJBSAM) 5: 1–
13.
Vita G, de Abbott A (2007). Do exchange rates have any impact upon UK
inward foreign direct investment? Applied Economics. 39: 2553–2564.
Workneh AM (2014). Factors affecting FDI flow in Ethiopia: An empirical
investigation. European J. Bus. Manag. Pp.6.
Xaypanya P, Rangkakulnuwat P, Paweenawat SW (2015). The determinants of
foreign direct investment in ASEAN. Int. J. Soc. Econ.
Yormirzoev M (2015). Influence of foreign Direct Investment on the Economic
growth: The case of transitional economies in Central and Eastern Europe
and theCommonwealth of Independent States. Вестник Удмуртского
университета. Серия «Экономика и право».

