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This study examines the relationship between Foreign Direct Investment (FDI) and import demand for
11 member countries of the Economic Community of West African States (ECOWAS) during the period
1970-2017. We employ a causality test based on Meta-analysis which considers the issues of crosssectional dependency and slope heterogeneity among countries. The empirical findings indicate that
the causal nexus between FDI and imports is one way running from imports to FDI. The results also
reveal heterogeneity across countries in the causal nexus between FDI and imports. There is no
evidence of causality between the two variables for seven countries while there is unidirectional
causality from FDI to imports for two countries, and from imports to FDI for two countries.
Key words: imports, foreign direct investment, Granger causality, cross-sectional dependency, Economic
Community of West African States (ECOWAS).

INTRODUCTION
Foreign direct investment is an important instrument of
economic development, especially for the developing
countries facing a large resource gap. It enables them to
build up physical capital and enhance skills of local labor
through transfer of technology and managerial practices.
On the other hand Foreign Direct Investment (FDI) help
developing countries integrate into the global economy.
In this way, FDI inflows affect the balance of payments of
the host countries. In this study, we investigate the link
between FDI and imports for 11 member countries of the
Economic Community of West African States (ECOWAS).
The relationship between FDI and imports is a debated
topic in the economic literature. On the theoretical ground,
there may exist a two-way causal relationship between

FDI and imports. First, if imports are viewed by investors
as evidence of existence of a profitable market, FDI might
be attracted to the host country. On the other hand, FDI
can influence imports both at the initial investment and
operation phases. At the initial investment phase, FDI
industries import capital and intermediate goods that are
not produced in the host country. This contributes to
increase imports and deteriorate the trade balance. At the
operation phase of the investment, if FDI industries use
local inputs of production, they may not have significant
effect on imports. On the contrary, if they rely on imported
inputs to satisfy the quality standards required by the
world market, they will increase the demand for imports
(Hailu, 2010).
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On the empirical side, a number of studies have explored
the link between FDI and imports. However, the empirical
evidence is quite mixed and inconclusive. Some studies
support the existence of a causal relationship between
FDI and imports (Liu et al., 2001; Dritsaki et al., 2004;
Pacheco-Lopéz, 2005; Iqbal et al., 2010) while others fail
to support it (Lin, 1995; Kiran, 2011; Chantha et al.,
2018). The empirical approaches examining the nexus
between FDI and imports are based on times series and
panel data methods. A major problem with panel data
analyses is the implicit assumption that countries share
common characteristics. This is likely to not be true given
differences not only in institutional and economic
structures of countries but also in their reactions to
external shocks. Another shortcoming of these studies is
that they assume cross-sectional independence across
countries. This assumption is panel country-specific
characteristics. Therefore, in this study unlikely to hold
because countries of a panel may be linked one to
another. Thus, the estimates from standard data
regression methods are potentially misleading because

MODELING FRAMEWORK
To test for Granger causality between FDI and imports,
this study employs the modified-Wald test proposed by
Toda and Yamamoto (1995). This method is more
efficient in small sample data sizes and is particularly
appropriate for time series for which the order of
integration is not necessarily the same or the order of
integration is more than one. Another advantage is that it
does not require the pre-testing of the time series for cointegration. This is important since the unit root and the
co-integration tests in general suffer from low power and
different tests often lead to conflicting results. The basic
idea of the Toda and Yamamoto (1995) causality
approach is to intentionally over-fit the level VAR model
by extra lags. Thus, the model VAR to be estimated in
this study is specified as follows:
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where dmaxi is maximal order of integration of variables
for each country i.
Once this augmented level VAR is estimated, a
standard Wald test is applied to the first ki parameters to
make causal inference. For example, the null hypothesis
that FDI does not Granger cause imports (M) is: γ1ij=…=
γ1iki =0 for i=1,…,N. Under the null hypothesis, the
individual Wald statistics have an asymptotic chi-square
distribution with ki degrees of freedom. We use Fisher
(1932) test statistic to make causal inference at the panel
level. This test combines several p-values of identical and
independent tests as follows:
N

  2 ln( pi )
i 1

they ignore cross-sectional dependence and we use
panel data estimation method that accommodates with
both cross-sectional dependence and heterogeneity.

(3)

where pi is the p-value corresponding to the Wald statistic
of the i-th individual panel unit. This test statistic has a
chi-square distribution with 2N degrees of freedom.
The limit distribution of the Fisher test statistic is not
valid in the presence of cross-section dependency. To
deal with such inferential problem, we follow the
bootstrap methodology suggested by Emirmahmutoglu
and Nezir (2011) to generate empirical distribution of
Fisher test statistic. For simplicity, we focus on testing
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causality from FDI to imports (M) in Equation 1. The
steps of the bootstrap procedure proceeds as follows:
Step 1: We determine the maximal order of integration of
variables for each country, using the PP test of Phillips
and Perron (1988).
Step 2: We estimate Equation 1 by OLS for each country
and select the optimal lag length ki through the Akaike
Information Criteria (AIC) by starting with k=4 and
applying a top down strategy.
Step 3: By using ki and dmaxi, from Steps 1 and 2, we reestimate Equation 1 by OLS under the null hypothesis
(γ1i1= γ1i2=…= γ1iki=0) and obtain the residuals for each
individual.
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Step 4: We select randomly a full column with
replacement from the matrix at a time to preserve the
cross covariance structure of the error-terms. We denote
the bootstrap residuals as ˆ 1it .
*

Step 5: We generate the bootstrap sample of import
variable M under the null hypothesis:
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Table 1. Descriptive statistics of the variables.

Country
Benin
Burkina Faso
Cote d’Ivoire
Gambia
Ghana
Mali,
Niger
Nigeria
Senegal
Sierra Leone
Togo
Panel

Mean
1.388
0.799
1.384
2.740
2.268
1.388
2.651
1.476
1.215
2.870
1.923
1.828

FDI (% GDP)
Std.
Min.
1.447
-0.422
1.210
-0.119
0.974
0.160
3.234
-2.809
3.089
-0.508
1.763
-0.706
4.469
-1.438
1.149
-0.372
1.146
-1.285
6.420
-14.531
3.311
-7.030
3.097
-14.531

Max.
5.979
5.073
6.013
12.549
11.152
7.350
16.629
4.859
3.784
32.302
18.386
32.302

Mean
32.864
26.339
34.685
43.922
32.399
31.660
29.307
14.058
36.457
30.890
49.128
32.883

M (% GDP)
Std.
Min.
4.543
24.461
3.873
16.141
5.032
25.906
12.889
25.108
17.479
2.982
5.747
18.201
7.997
15.601
5.659
3.029
5.676
26.424
12.057
12.405
11.190
25.829
12.667
2.982

Max.
43.958
37.160
44.745
71.582
67.246
42.718
49.091
23.922
51.780
64.450
76.881
76.881

Note: Std. denotes standard deviation.
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where

̂1i , ̂1ij , and ˆ1ij are the estimations from Step 3.

Step 6: Substitute Mit* for Mit and estimate Equation 1
without imposing any parameter restrictions on it and
then the individual Wald statistics are calculated to test
non-causality null hypothesis separately for each country.
Using these individual Wald statistics which have an
asymptotic chi-square distribution with ki degrees of
freedom, we compute individual p-values. Then, the
Fisher test statistic given by Equation 3 is obtained.
We generate the bootstrap empirical distribution of the
Fisher test statistics repeating Steps 4-6 many times and
compute the bootstrap critical values by selecting the
appropriate percentiles of these sampling distributions.
Our methodology has three advantages. It allows the
lag orders on autoregressive coefficients and exogenous
variable coefficients to vary across countries.
Furthermore, it accommodates both for heterogeneity
and cross section dependency.
DATA AND EMPIRICAL RESULTS
To carry out the empirical investigation, this study uses
annual time series data of inward FDI and imports (M) for
a panel of 11 ECOWAS member countries. According to
the World Bank, FDI refers to the net inflows of
investment to acquire a lasting management interest
(10% or more of voting stock) in an enterprise, operating
in an economy other than that of the investor and can be
further developed as the sum of equity capital,
reinvestment of earnings, other long term capital, and
short-term capital as shown in the balance of payments in

that economy. The data cover the period from 1970 to
2017. Foreign direct investment and imports are
measured as share of Gross domestic product (GDP) so
as to eliminate the effects of economic growth and prices.
The countries under study include: Benin, Burkina Faso,
Cote d’Ivoire, The Gambia, Ghana, Mali, Niger, Nigeria,
Senegal, Sierra Leone and Togo. The selection of
countries and time periods is limited by data availability.
Data were obtained from the World Development
Indicators of the World Bank. Table 1 outlays the
summary statistics for the variables. This table reveals a
disparity in FDI and imports among ECOWAS countries.
The average import penetration rate varies from 14.058%
in Nigeria to 49.128% in Togo. Inward FDI as share of
GDP varies from 0.799% in Burkina Faso to 2.870% in
Sierra Leone.
Before applying the Granger causality tests, the
presence of cross-sectional dependence in the error
terms of Equation 1 was tested. It has been demonstrated
that neglecting cross-sectional dependence could cause
bias and inconsistent results (Breusch and Pagan, 1980;
Bai and Kao, 2006; Pesaran, 2006; Kapetanios et al.,
2011; Sarafidis and Wansbeek, 2012). The results of the
cross-sectional dependence tests are presented in Table
2. This table also reports the results of the slope
homogeneity tests based on Swamy (1970) test and the
delta tilde and adjusted delta tilde tests developed by
Pesaran and Yamagata (2008). The results strongly
indicate that the null hypothesis of no cross-sectional
dependence is rejected at the 5% level of significance.
The cross-sectional dependence tests thereby support
evidence of high connection among the ECOWAS
countries, which implies that any shock that occurs in one
country can quickly be transmitted to other countries. The
results also support country-specific heterogeneity,
implying that the direction of causal linkages between FDI
and imports may differ across countries.
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Table 2. Cross-sectional dependence and homogeneity tests.

Test
Cross-sectional dependence test
Breusch-Pagan LM
Pesaran CD
Pesaran scaled LM
Homogeneity test
Delta
Delta adjusted
Swamy test

Statistic

p-value

67.339
1.666
1.176

0.122
**
0.095
0.239

194.302
206.876
3018.011

0.000*
0.000*
0.000*

* and ** indicate significance at the 5 and 10% levels, respectively.

Table 3. Unit root test.

Country
Benin
Burkina Faso
Cote d’Ivoire
Gambia
Ghana
Mali
Niger
Nigeria
Senegal
Sierra Leone
Togo
Panel

FDI
0.024*
0.165
0.017*
0.105
0.757
0.019*
0.364
0.130
0.008*
0.027*
0.000*
0.000*

M
0.013*
0.014*
0.163
0.284
0.628
0.007*
0.197
0.092**
0.017*
0.199
0.053*
0.053*

∆FDI
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*

∆M
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*
0.000*

dmaxi
0
1
1
1
1
0
1
1
0
1
0
0

Notes: The values presented in Table are p-values. * (**) indicates the rejection of the null hypothesis of unit root at
5% (10%) significance level.

As a second step of our empirical analysis, we test for the
order of integration of the series by using the PP test of
Phillips and Perron (1988). This step is necessary to
determine the maximal order of integration of variables
for each country. The test results are reported in Table 3.
According to the results all the variables are stationary in
four countries while they are integrated of order one for
the remaining countries.
Based on these results, the next step is to test for the
existence of causal relationships between the two
variables. The existence of cross-sectional dependency
and heterogeneity across countries makes the use of
standard Granger causality tests inappropriate. The
results of Granger causality test based on Toda and
Yamamoto (1995) procedure are reported in Table 4.
They show that both the null hypothesis of “no causality
from FDI to imports” and “no causality from imports to
FDI” cannot be rejected for seven countries. On the other
hand, there is strong evidence of unidirectional causality
running from FDI to imports for Ghana and Niger, while
the reverse causality is supported for Mali and Togo. For
the panel as a whole the results suggest that the causal

link between FDI and imports is one way running from
imports to FDI.

Conclusion
In this study, we have investigated the causal relationship
between inward foreign direct investment and imports in
11 ECOWAS countries. The data set comprises annual
data on FDI and imports as share of GDP for a period
spanning from 1970 to 2017. The study applied the
Granger causality testing approach suggested by Toda
and Yamamoto (1995) in heterogeneous mixed panel by
using a Meta-analysis. We found that there are strong
correlations among the ECOWAS countries. Therefore,
we have applied the bootstrap method to generate the
empirical distribution of the Fisher test. The empirical
findings indicate that the causal nexus between FDI and
imports is one way running from imports to FDI. This
suggests that FDI inflows to ECOWAS area are attracted
by its foreign trade strategy. The results also reveal
heterogeneity across countries in the causal nexus
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Table 4. Granger causality test.

Country

ki

Benin
Burkina Faso
Cote d’Ivoire
Gambia
Ghana
Mali
Niger
Nigeria
Senegal
Sierra Leone
Togo
Fisher test (λ)

1
1
1
1
4
1
1
2
2
1
4

Ho: FDI does not cause M
Wald
pi
0.241
0.623
0.512
0.474
0.142
0.705
0.394
0.530
11.977*
0.017
1.060
0.303
5.169*
0.023
2.521
0.284
0.608
0.738
1.309
0.252
1.199
0.878
28.632
0.155

Ho: M does not cause FDI
Wald
pi
2.273
0.131
1.305
0.253
0.928
0.335
0.073
0.785
6.772
0.148
2.730**
0.098
1.596
0.206
0.626
0.731
0.816
0.664
0.832
0.361
19.829*
0.0005
39.797*
0.011

Lag orders ki are selected by minimizing the AIC criteria. The asterisks * and ** denotes the rejection of the null
hypothesis at the 5 and 10% significance levels, respectively.

between FDI and imports. There is no evidence of
causality between the two variables for seven countries
while there is unidirectional causality from FDI to imports
for two countries (Ghana and Niger), and from imports to
FDI for two countries (Mali and Togo). These findings
suggest that foreign direct investment would not
deteriorate the trade balance of most of ECOWAS
countries.
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