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Abstract 

This paper investigates the impact of foreign direct investment (FDI) inflows on economic 

growth in Cote D’Ivoire during the 1975-2011 period. The selection of this African nation is 

motivated by the rapid inflows it has experienced over the past decade. Using unit root and 

cointegration analysis, the resulting error correction model (ECM) suggests that gross fixed 

capital formation (GFCF) has a short-run positive impact on economic growth, while FDI, 

the repatriation of net income abroad, and periods involving structural breaks, have a 

negative effect on economic growth in Cote D’Ivoire. In addition, the negative error 

correction term indicates that deviations from long-run per capita growth during the current 

year are corrected relatively quickly in the following year, ceteris paribus. The unexpected 

negative effect of FDI on economic growth may be due to the significant repatriation of 

profits and dividends the country has experienced in recent years.  

JEL: C22, F21, O52 

Keywords: Foreign direct investment, Gross fixed capital formation, Net income from 

abroad 
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1. Introduction 

Over the past two decades, the world economy has become increasingly open. As a result, 

flows of foreign direct investment (FDI) into developing countries have grown substantially 

(see De Mello, Jr., 1997; Elmawazini, 2014; Ramirez and Komuves, 2014; and Ram and 

Zhang, 2002). It is widely held that a country’s overall investment position is tied to its 

economic growth as the development path of FDI exhibits a dynamic relationship with the 

development level of the corresponding economy (see Dunning 1981, 1988). FDI inflows are 

considered to provide the capital necessary for spurring economic growth, as well as 

technological and other production spillovers to the recipient country that can increase 

economic efficiency (see Ramirez, 2006; and Kumar, 2007). As a result, multi-national 

enterprises (MNEs) may be the most efficient vehicle spurring international production 

(Dunning 1981). Africa, in particular, has seen exponential growth in FDI flows into the 

continent since 2000 (UNCTAD 2014). With cheap labor and abundant natural resources, the 

continent provides locational and competitive advantages that draw in FDI from MNEs, two 

sets of advantages described in Dunning’s eclectic paradigm (1981). One African country that 

has seen such growth in its FDI inflows is Cote D’Ivoire. As the world’s leader in cocoa 

production its prospects for economic growth and development make the country an 

attractive destination for FDI flows.  

Although FDI in Africa has increased in recent decades, there is still uncertainty surrounding 

Africa’s ability to catch up to the world economy. The investment development path 

movements of a county are shaped by various factors such as the country’s size, its level of 

development, and its access to natural resources (Dunning 1981). Africa continues to be 

marginal to the global economy, while the world economy remains crucial to Africa’s own 

economic growth and development (Bigsten 2002). As a result, it is important to examine the 

impact of FDI on the growth prospects of the African economy. Ghana, Cote D’Ivoire’s 

eastern neighbour and fellow cocoa producer, was recently the subject of an econometric 

analysis of FDI’s impact on economic growth. Nkechi (2013) finds that FDI has a positive 

and significant effect on economic growth in Ghana in the long run. The African continent is 

abundant in natural resources, a characteristic that is often a main factor in attracting FDI. For 

instance, much of the FDI into Tanzania is resource-seeking in nature and directed towards 

the mining sector as the country is one of Africa’s largest gold producers (Rutaihwa 2012). 

This fact questions how much FDI can benefit the country if it is mainly being directed 

towards a mining enclave with little forward and backward linkages to the rest of the 

economy (see Ram and Zhang, 2002). Similar to Tanzania, Cote D’Ivoire is an abundant 

producer of a natural resource and, thus, it will be interesting to examine the impact of FDI 

on this emerging economy. FDI is also essential for financing capital formation and 

promoting economic growth in emerging economies, and it is a source of financing that is 

considered to be relatively stable and involves a longer commitment than portfolio flows such 

as bond and equity investment. In this connection, Kanu (2014) finds that gross fixed capital 

formation (GFCF), which includes land improvements, plant/machinery purchases, and 

infrastructure development, has a positive and significant long-run relationship with 

economic growth in Nigeria (Kanu 2014).  
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In light of the cited literature, this paper will examine the impact of gross fixed capital 

formation, FDI inflows, and net income from abroad on the GDP per capita of Cote D’Ivoire. 

Net income from abroad (NI_FA) will be included as a proxy variable to determine how 

much income generated as a result of FDI inflows remains in the recipient country or is 

eventually repatriated back to the parent company in the source country. Critics on the left 

argue that FDI inflows often give rise to substantial reverse flows in the form of remittances 

of profits and dividends that divert resources away from the financing of private capital 

formation (see Cypher and Dietz, 2004; and Ram and Zhang, 2002). Due to the fact that most 

macro variables are non-stationary over time, each of the variables in question will be tested 

for unit roots and a cointegration analysis will be performed. The estimated model will be an 

error correction model (ECM) that reconciles both the short and long-run behavior of the 

variables in the model (see Engle and Granger, 1987).  

As is common with many macro variables, the logarithms of GDP per capita (LGDP_PC) and 

GFCF (LGFCF) will be taken; however, both FDI and net income from abroad contain 

negative values and it will not be possible to take the logarithms of these variables. The data 

for each of these variables were obtained from the World Bank Development Indicators. The 

power of the unit root tests is greatly reduced if the number of observations in question is 

fewer than 30. On the other hand, a longer time span improves the power of the tests as this 

allows for greater variability and tends to offset the relatively small number of observations 

(see Charemza et al., 1997). The time period that will be used in this study ranges from 1975 

to 2011, or 37 observations of yearly data. While drawing on 50 observations is ideal, 

examining 37 years of data is sufficient for time series analysis.  

2. Variables 

This study seeks to examine the impact of FDI and GFCF on economic growth in Cote 

D’Ivoire. As a result, GDP per capita will be used as the dependent variable. GDP per capita 

was chosen instead of GDP because it is standard practice in the literature to use it as an 

indirect measure of the standard of living in a country. Increases in GDP per capita over time 

tend to proxy for economic growth as well as potential increases in productivity. Drawing 

from the World Bank database, GDP per capita is measured in current US dollars. In addition, 

this variable was translated to a logarithmic form in order to account for the exponential 

growth that is common in GDP and thus make it easier to see how GDP per cap depends on 

its previous values.  

FDI is the first “independent variable”. The data for this variable were obtained from the 

World Bank and is measured in terms of FDI inflows into Cote D’Ivoire in current US dollars 

to keep it consistent with the measure for GDP per capita. Based on previous literature, such 

as the study that found a positive long-term relationship between economic growth and FDI 

in Ghana (Nkechi 2013), it is expected that FDI will positively affect GDP per capita. Due to 

the spillovers and financing for capital formation that FDI provides, it can be expected that 

FDI will help to spur economic growth and improve the standard of living in Cote D’Ivoire. 

However, there is a chance that FDI undermines economic growth in the long run if, on a net 

basis, the investment mainly provides the parent companies/countries with income rather than 
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the recipient country, ceteris paribus.  

A second “independent variable” to be used in the model is gross fixed capital formation 

(GFCF). The data for GFCF comes from the World Bank and is measured in current US 

dollars, consistent with the measures for the other variables. GFCF follows a similar growth 

pattern to GDP per capita and, just as in the case of GDP per capita, it was transformed into 

logarithmic form. Previous literature regarding GFCF, such as the analysis of GFCF and 

economic growth in Nigeria (Kanu 2014), suggests that GFCF has a positive long-run 

relationship on economic growth. In addition, GFCF involves improvements to infrastructure 

within a country, which provides the basis for further economic growth. For these reasons, it 

can be expected that GFCF will have a positive relationship with GDP per capita as GFCF 

can improve economic growth and, based on infrastructure improvements, also lead to an 

improvement in productivity.  

A third independent variable within this model is net income from abroad (NI_FA). Net 

income from abroad can reveal if the income generated from gross FDI inflows remain in the 

recipient country or are remitted back to the parent company in the form of profits and 

dividends. The data for net income from abroad comes from the World Bank and is measured 

in terms of current US dollars. Net income from abroad is negative in each year from 1975 to 

2011 for Cote D’Ivoire, suggesting that FDI may be diverting resources away from the 

country. Due to this, it is expected that GDP per capita and net income from abroad will have 

a negative relationship as net income from abroad may undermine economic growth and 

development.  

3. Results 

3.1. Unit Root Tests and Correlograms 

Most macro time series tend to be non-stationary and integrated of order one. As a result, 

each of the variables in this model were tested for unit roots using the Augmented 

Dickey-Fuller, Phillips-Peron, Kwiatkowski-Phillips-Schmidt-Shin (confirmatory), and 

Zivot-Andrews tests. In addition, the Doldado-Sosvilla-Rivera (1990) procedure was used in 

the ADF, PP, and KPSS tests in order to find the correct specification (constant and/or trend) 

to run the tests, starting with the most general model that includes both a trend and a constant 

variable, moving to a model with only a constant if the trend is found to be insignificant, and 

subsequently moving to a model that includes neither variable if the intercept is then found to 

be insignificant. Table 1 below contains the specifications under which each unit root test was 

performed for each variable based on the DSR procedure. 
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Table 1. Unit Root Tests Level Form 

ADF  

Variable Specification through DSR procedure ADF 5% Critical Value ADF Stat 

LGDP_PC Constant -2.95 -2.03 

FDI Trend and Constant -3.54 -2.87 

LGFCF Neither -1.95 0.70 

NI_FA Constant -2.95 -2.04 

PP 

Variable Specification through DSR procedure PP 5% Critical Value PP Stat 

LGDP_PC Constant -2.95 -2.37 

FDI Trend and Constant -3.54 -2.84 

LGFCF Neither -1.95 0.66 

NI_FA Constant -2.95 -2.1 

KPSS 

Variable Specification through DSR procedure KPSS 5% Critical Value KPSS Stat 

LGDP_PC Constant 0.463 0.206 

FDI Trend and Constant 0.146 0.107 

LGFCF Trend and Constant 0.146 0.149 

NI_FA Trend and Constant 0.146 0.135 

ZA 

Variable Structural Break ZA 5% Critical Value ZA Stat 

LGDP_PC 2000 -5.08 -3.96 

FDI 1995 -5.08 -4.34 

LGFCF 1989 -5.08 -3.59 

NI_FA 1994 -5.08 -4.52 

Ultimately, the tests on each of the variables indicated integration of order 1. Each of the tests 

tended to confirm the apparent presence of a unit root in level form, although the KPSS test, 

which holds a null hypothesis of stationarity, contradicted the other three tests for each of the 

variables except for LGFCF as the null hypothesis of stationarity failed to be rejected (see 

Table 1). However, as the other three tests, including the PP test which is most powerful, 

indicated the presence of a unit root, it appears that each of the variables contain a unit root in 

level form. Furthermore, the ZA test for unit roots under one structural break showed an 

apparent break in 2000 for LGDP_PC, 1995 for FDI, 1989 for LGFCF, and 1994 for NI_FA 

(see Table 1). Performing these tests on the first differenced forms of the series yielded results 

showing that each of the variables appears to be stationary, thus indicating integration of 

order 1 (see Table 2 below).  
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Table 2. Unit Root Tests First Difference 

ADF 

Variable Specification through DSR procedure ADF 5% Critical Value ADF Stat 

LGDP_PC Constant  -2.95 -4.56 

FDI Trend and Constant -3.54 -7.12 

LGFCF Neither -1.95 -4.92 

NI_FA Constant -2.95 -6.36 

PP 

Variable Specification through DSR procedure PP 5% Critical Value PP Stat 

LGDP_PC Constant -2.95 -4.55 

FDI Trend and Constant -3.54 -7.12 

LGFCF Neither -1.95 -4.92 

NI_FA Constant -2.95 -6.35 

KPSS 

Variable Specification through DSR procedure KPSS 5% Critical Value KPSS Stat 

LGDP_PC Constant  0.463 0.11  

FDI Trend and Constant 0.146 0.05 

LGFCF Trend and Constant 0.146 0.08 

NI_FA Trend and Constant 0.146 0.08 

Another popular method for checking stationarity in a series is through looking at the 

correlogram of the series. If the series are non-stationary in level form, the autocorrelation 

function (ACF) for the correlogram of the series should not die down quickly and may show 

patterns. In each of the correlograms of the series for this model, the ACF’s do not seem to 

show signs of quick decay and in some instances show clear patterns, as in the case of net 

income from abroad (see Figures 1-4). As a result, the correlograms seem to be consistent 

with the findings of the unit root tests, signifying that the series are non-stationary. 

  

Figure 1: LGDP_PC Correlogram  Figure 2: FDI Correlogram 
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Figure 3: LGFCF Correlogram  Figure 4: NI_FA Correlogram 

3.2. Cointegration Analysis 

It is possible that a linear combination of two non-stationary series results in a stationary 

process. In such a case, the series are cointegrated and contain a long-run relationship. Due to 

the fact that each of the variables in question are seemingly non-stationary and that there are 

more than two variables, it is possible that multiple cointegrating relationships exist. As a 

result, the Johansen approach must be used to test for cointegration. In order to test for 

cointegration, an appropriate lag length must be set, with the most appropriate length as the 

one which minimizes the Schwarz criterion (SBC), a criterion which penalizes the addition of 

parameters. Since this is yearly data, 1 or 2 lags should be sufficient. Using a VAR model, 

first with 2 lags and then with 1 lag, it is determined that 1 lag is the optimal length as it 

generates the lowest SBC.  

Given that the optimal lag length has been determined, the Pantula Principle is utilized in 

order to determine which of the five possible models is the proper model through which to 

test for cointegration (see Pantula, 1989). Since models 1 and 5 are unlikely to happen, 

models 2, 3, and 4 are tested. Model 4 is the first model at which the null hypothesis of no 

cointegration fails to be rejected using the trace statistics and, thus, model 3 is selected as the 

correct model using the Pantula Principle (see Table 3). Then, through examining model 3, it 

is determined that one cointegrating vector is present (see Table 4). Furthermore, the 

normalized cointegrating coefficients (normalizing reverses the sign) under one cointegrating 

equation display the expected signs except for FDI, although, as previously discussed, there is 

a potential for FDI to have a negative impact on GDP_PC (see Table 5).  
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Table 3. Johansen Approach/ Pantula Principle 

 Trace Test Maximum Eigenvalue Test 

R Model 2 Model 3 Model 4 Model 2 Model 3 Model 4 

0 54.88 (54.08)* 52.15 (47.85)*  60.97 (63.88) 31.38 (28.59)* 31.01 (27.58)* 31.87 (32.12) 

1 23.5 (35.19) 21.14 (29.8) 29.11 (42.92) 14.65 (22.3) 14.65 (21.13) 15.38 (25.82) 

2 8.85 (20.26) 6.49 (15.49) 13.73 (25.87) 5.15 (15.89) 4.41 (14.26) 9.84 (19.39) 

3 3.7 (9.16) 2.08 (3.84) 3.89 (12.52) 3.7 (9.16) 2.08 (3.84) 3.89 (12.52) 

*Denotes rejection of null hypothesis at 5% level, critical value in parentheses  

Table 4. Model 3 Results 

Unrestricted Cointegration Rank Test 

Hypothesized No. of CE(s) Eigenvalue Trace Statistic 0.05 Critical Value Prob.** 

None 0.587668 52.1512 47.85613 0.0187 

At most 1 0.342096 21.14378 29.79707 0.3487 

At most 2 0.118442 6.489399 15.49471 0.6376 

At most 3 0.057620 2.07715 3.841466 0.1495 

Trace Test indicates 1 cointegrating equation(s) at the 0.05 level  

* Denotes rejection of the hypothesis at the 0.05 level 

**MacKinnon-Haug-Michelis (1999( p-values 

Table 5. Normalized Cointegrating Coefficients with 1 Cointegrating Equation 

1 Cointegrating equation: Log Likelihood = -1334.552 

Normalized Cointegrating Coefficients (Standard Error in parenthesis) 

LGDP_PC LGFCF FDI NI_FA 

1.00000 -.558626 5.94E-10 3.18E-10 

 (0.03951) (9.9E-11) (3.9E-11) 

3.3 Error-Correction Model 

After determining that a unique cointegrating vector is present, an error correction model was 

created with the variables in differenced form. In addition, a dummy variable was added to 

take into account each of the structural breaks of 1989, 1994, 1995, and 2000. These 

structural breaks occur during the end of the Cold War with the fall of the Berlin Wall in 1989, 

economic expansion across many developed countries during 1994-1995, and the post-Asian 

crisis in 1998 signifying macro factors that could very well effect economic growth in 

developing countries. The model reports an adjusted R
2
 of .674 (See Figure 5), meaning that 

67.4% of the variance in LGDP_PC can be explained by the variance in the explanatory 

variables. This is a relatively high statistic and signifies strong explanatory power in the 

model. The AIC and SBC stats of -2.21 and -1.94 (Figure 5), respectively, are low which is 

ideal as the addition of nonsense variables is penalized by raising these measures. In addition, 

the F-stat of 15.44 results in a p-value of practically 0 (Figure 5), signifying an overall 

goodness of fit that is quite strong.  
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Figure 5. Results of Error Correction Model Estimation 

Each of the variables included is significant based on the t-statistics, with all variables except 

for LGFCF having negative relationships with LGDP_PC. A 10% increase in gross fixed 

capital formation implies a 4.01% increase in GDP per capita, holding all other independent 

variables constant. This suggests that GFCF does in fact have a positive effect on economic 

growth in the long run. A $100 million increase in FDI implies a 3.96% decrease in GDP per 

capita in Cote D’Ivoire based on the log-linear relationship. The negative coefficient suggests 

that FDI does indeed undermine economic growth which may be due to the repatriation of 

income out of Cote D’Ivoire. A $100 million increase in net income from abroad implies a 

3.83% decrease in GDP per capita in Cote D’Ivoire. This coefficient displays the fact that 

resources are being diverted away from the country, the result of which is a negative effect on 

economic growth. The coefficient of -0.133 on D1 implies that during the structural break 

years of important economic events, GDP per capita in Cote D’Ivoire is 13.3% lower than in 

years outside of important macro economic times. These years may have contributed to 

changes in the global economy that favored FDI and, based on this model, negatively 

impacted GDP per capita in Cote D’Ivoire or macro factors that hurt the global economy as a 

whole. Lastly, based on the error correction term coefficient, a 10% deviation from the long 

run equilibrium GDP per capita level results in a 7.1% shift back towards equilibrium in the 

following period. The coefficient on this term is negative and significant suggesting that there 

does indeed exist a long-run equilibrium within the model.  

This ECM model can also be used for forecasting purposes. One measure of a forecast’s 

quality is the Theil Inequality Coefficient. After generating a forecast, the resulting TIC 

is .282 which is encouraging as the optimal level suggested by Theil (1966) is below 0.3. As a 

result, this model appears to be an efficient tool for forecasting purposes (See Figure 6). 
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Root Mean Squared Error 0.067920

Mean Absolute Error      0.055695

Mean Abs. Percent Error 115.6544

Theil Inequality Coefficient  0.282007

     Bias Proportion         0.000000

     Variance Proportion  0.081869

     Covariance Proportion  0.918131

 

Figure 6. In-Sample Forecast 

4. Problems with the Model 

Serial correlation and multicollinearity are two problems that could arise in this model and 

affect the efficiency of the results. To test for these, the Breusch-Godfrey LM test will be 

used for serial correlation and the Variance Inflation Factors will be calculated for 

multicollinearity. Testing for serial correlation with 2 lags results in an F-statistic that fails to 

reject the null hypothesis of no serial correlation and the model does not appear to suffer from 

this problem (see Table 6). In addition, none of the Variance Inflation Factors of the 

coefficients is at or above 5, and thus it appears as though multicollinearity is not a problem 

either (see Table 7). 

Table 6. B-G Test (2 lags) 

Breusch-Godfrey Serial Correlation LM Test 

F-Statistic 0.401226 Prob. F(2,28) 0.6733 

Obs*R-squared 1.002979 Prob. Chi-Square(2) 0.6056 

Table 7. Variance Inflation Factors 

Variable Coefficient Variance Uncentered VIF Centered VIF 

C 0.000184 1.195995 NA 

D(LGFCF) 0.003681 1.494192 1.471371 

D(FDI) 2.93E-20 1.461606 1.450481 

D(FI_NA) 6.24E-21 1.068189 1.042936 

D1 0.001822 1.316275 1.170022 

RESID1(-1) 0.028360 1.486070 1.485114 

In time-series analysis, the variances of the errors may vary over time and there may be 

autocorrelation in the variances. To test for this, an Engle Arch(1) test is performed. Based on 

the results, the null hypothesis of no autocorrelation in the variances of the residuals can be 

rejected and it appears that the variances of the error terms suffer from autocorrelation (see 
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Table 8). Lastly, based on the Ramsey Reset Test F-stat of 1.15 and corresponding p-value 

of .29, it appears that the model is correctly specified as the null hypothesis of correct 

specification fails to be rejected (see Table 9).  

Table 8. Engle Arch(1) Test 

Heteroscedasticity Test: ARCH 

F-Statistic 8.277129 

Prob. F(1,33) 0.0070 

Obs*R-Squared 7.018403 

Prob. Chi-Square(1) 0.0081 

Table 9. Ramsey Reset Test 

 Value DF Prob 

t-statistic 1.073732 29 0.2918 

F-statistic 1.152901 (1,29) 0.2918 

Likelihood Ratio 1.403471 1 0.2361 

Equation: ECM1 

Specification: D(LGDP_PC) C D(LGFCF) D(FDI) D(NI_FA) D1 RESID1(-1) 

Omitted Variables: Squares of fitted values 

5. Conclusion 

This paper established that each of the variables in the simple growth model were found to be 

integrated of order one and, more importantly, it was determined that one cointegrating 

relationship exists among the variables that keeps them in proportion to one another over time. 

The resulting ECM suggests that GFCF has a short-run positive impact on economic growth, 

while FDI, net income from abroad, and the periods involving the structural breaks have a 

negative effect on economic growth in Cote D’Ivoire. In addition, the negative error 

correction term indicates that a deviation from long-run per capita growth during the current 

year is corrected relatively quickly in the following year, ceteris paribus. The negative impact 

of FDI found in this study contradicts the findings in the analysis performed on Ghana that 

found a positive long-run relationship (Nkechi 2013). The findings of this analysis suggest 

that, as it stands, FDI is not a significant driver of economic growth in Cote D’Ivoire, which 

may be due, in part, to the significant repatriation of net income out of the country. It appears 

as though Cote D’Ivoire may be in the second stage of the investment development path 

outlined by Dunning and Narula (1996), in which a country may benefit from establishing 

policies and/or institutions related to FDI that prevent resources from being diverted away 

from capital formation and economic growth (e.g., a minimum stay requirement for FDI 

and/or restrictions on the repatriation of profits and dividends); this is in accordance with 

Dunning’s (1981) theory that a nation’s government policies play a key role in the subsequent 

consequences arising from FDI inflows. Cote D’Ivoire may be in the second stage of the 

investment development path outlined by Dunning and Narula (1996), in which a country 

experiences a lack of outward investment, but an increase of inward investment. While this 
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study covers over 30 years, an expanded number of observations may result in more 

conclusive results. 
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