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DEVELOPMENT ECONOMICS | RESEARCH ARTICLE

Foreign direct investment and economic growth 
in Côte d’Ivoire : An application of the bounds 
testing approach to cointegration
B. G. Jean Jacques Iritié1* and Jean Baptiste Tiémélé1

Abstract:  This paper analyzes the contribution of foreign direct investment (FDI) to 
economic growth in Côte d’Ivoire, for the period 1980–2019. We use the World 
Development Indicators (World Bank) database. The Autoregressive Distributed Lag 
(ARDL) cointegration approach results show that, in the short and long-run, FDI 
negatively impacts economic growth in Côte d’Ivoire. We conjecture that these 
results are due to the predominance of extractive FDI in Côte d’Ivoire. Indeed, the 
extractive sector is weakly linked to the national economy and is subject to prac
tices of fraud and corruption. Our results also show the importance of education 
(human capital) in the country’s economic growth. All of these findings suggest the 
need for selective FDI attraction policies, the integration of the enclave extractive 
sector into the national economy and the strengthening of the education system for 
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a more efficient human capital capable of absorbing and using new knowledge and 
high technologies transferred by FDI.

Subjects: Development Studies; Economics and Development; Regional Development; 
Econometrics; International Economics; Political Economy 

Keywords: FDI, economic growth; ARDL bounds testing; Toda-Yamamoto causality test; 
extractive sector; Côte d’ivoire

Jel classification: F21; O47; C32; O55

1. Introduction
The issue of the contribution of the FDI to economic growth, especially in developing countries 
(DCs), is a much-discussed topic in the economic literature. The theory considers that FDI 
stimulates economic growth through new practices and technology transfer, increased knowl
edge and capital stock, total factor productivity and consumption (Dunning, 1973; Fischer et al.,  
1998; King & Levine, 1993). These assumptions, sometimes controversial by empirical results 
(see, for example, Artus & Cartapanis, 2008; Ekodo et al., 2020; Rogoff, 2003), have served as 
a basis for economic policies of attraction of FDI (Bosworth & Collins, 1999; Mainguy, 2004; 
Mughal & Vechiu, 2015). Empirical controversies have prompted some DCs to express their 
concerns about the economic, social and political consequences of foreign investments. They 
fear to cede important sectors of their economy to foreign interests, which seek only the 
maximization of their profits. Then, they impose restrictions on the entry of private capital 
including the tightening of laws governing conditions for the establishment and operation of 
foreign-owned enterprises, the screening and supervision of investors, restrictions on foreign 
ownership and control in certain sectors, requirements related to investments such as the 
minimum volume of R&D (Esso, 2005; Globerman & Shapiro, 2002; Golub, 2003). But all these 
restrictions did not curb the massive inflow of foreign capital. On the contrary, the net 
resources received by DCs have increased from 52 billion up to 95 billion US dollars constant 
between 1970 and 1982 to reach 1,223 billion US dollars in 2007 (BCEAO, 2013). In 2019, they 
amounted to US$ 1,540 billion before falling below US$ 1,000 billion in 2020 due to the 
coronavirus (COVID−19) crisis (CNUCED, 2020).

In Côte d’Ivoire, especially with the promotion instruments and attraction of foreign capital, 
there has been a substantial increase in the level of investments and the creation and restructur
ing of businesses (Ahouré, 2009). The country attracts almost half of FDI in the area of West 
African Economic and Monetary Union (WAEMU). It is followed by Senegal and Mali which, 
respectively, benefit from 19% and 17% (Kinda, 2008). However, the attraction of FDI by Côte 
d’Ivoire has not always been linear. It was at times hampered by changes in the economic 
environment of the 1980s and the various politico-military crises. The evolution in FDI has suffered 
the same shocks of economic and political instability as the country’s economic growth movement 
(FMI, 2000). Indeed, the growth rate which was around 4% after independence until the end of the 
1970s experienced successive periods of slowdown and recovery from the 1980s until the 2000s. 
Since 2012, growth has resumed due to the regained stability. The country adopted new invest
ment codes and numerous structural reforms. One of the major reforms is the reduction to 15,000 
Franc CFA1 of the cost of setting up a limited liability company (LLC) with a capital less than or 
equal to 10 million Franc CFA. These reforms have helped attract even more foreign capital. In 
2018, Côte d’Ivoire recorded US$ 913 million in foreign investment (CNUCED, 2019b) and about US 
$ 1 billion in 2019 (CNUCED, 2020).

According to FMI (2016), the significant growth recorded by Côte d’Ivoire since 2012 can be 
explained by the volume of public and private investment. However, to our knowledge, no recent 
rigorous empirical study confirms the positive effects of FDI on economic growth in Côte d’Ivoire. 
The work of Esso (2005, 2010) using econometric tools (cointegration tests, OLS and Toda- 
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Yamamoto causality tests) shows that FDI causes economic growth without demonstrating 
a direct relationship between the two variables for the periods 1970–2001 and 1970–2007. As 
for Pokou (2005), he uses Jo-Hansen cointegration and Granger causality tests and results in an 
absence of causality between FDI and growth over the period 1975–2002. Finally, Johnston and 
Ramirez (2015) use an error correction model and show a negative effect of FDI on Ivorian 
economic growth for the period 1975–2011. These authors explain this unexpected effect by the 
large repatriation of profits and dividends generated by FDI. Therefore, the empirical literature 
remains controversial about the real effect of foreign capital on economic growth, especially when 
the host country is an African DC.

The objective of this paper is to investigate empirically the nature of the relationship between 
economic growth and FDI in Côte d’Ivoire. Do FDI inflows directly contribute to the economic 
growth of Côte d’Ivoire? To address this concern, we use an ARDL cointegrating econometric 
approach and time series of FDI inflows and national income growth rates for the period 1980– 
2019. We also include other variables such as trade openness, savings, education, inflation and 
infrastructure. Our results show that in the short- and long-run, FDI negatively impacts economic 
growth in Côte d’Ivoire. This result can be explained in large part by the nature of inward FDI flows, 
which are mainly dominated by extractive FDI, the effects of which are poorly connected to the 
national economy. The results also highlight the importance of education (human capital) in the 
country’s economic growth. All of these results suggest the need for selective FDI attraction 
policies, the integration of the enclave extractive sector into the national economy and finally 
the strengthening of human capital training policies.

The contributions of this study can be summarized in two points. The first is at the methodological 
level. In fact, in addition to the classic Dickey and Fuller (1981) and Phillips and Perron (1988) unit root 
tests, we use the Zivot and Andrews (1992) unit root test which considers the presence of an 
endogenous structural break in the series to refine our analyses. In addition, to verify the long-run 
relationship between the study series, we use a more robust technique of cointegration analysis, the 
ARDL bound test approach developed by Pesaran et al. (2001) and adapted to small samples. Finally, 
we estimate from a dynamic unrestricted error correction model. The second contribution is at the 
level of the analysis of the results. Indeed, the negative impact of FDI on the economic growth in Côte 
d’Ivoire is consistent with the results already obtained by Johnston and Ramirez (2015) over the 
period 1975–2011. However, our analyses of this result have the merit of initiating a more global 
reflection on the real contribution of the extractive sector to the economy of Côte d’Ivoire in particular 
and West African countries in general.

The remainder of this paper is organized as follows: Section 1 presents a review of the theore
tical and empirical literature on the relationship between FDI and economic growth. Section 2 
describes the evolution of FDI in Côte d’Ivoire. Section 3 discusses the methodological framework. 
Section 4 presents the empirical results and interpretations. We conclude the paper in Section 5.

2. Literature review

2.1. Theoretical arguments
The theoretical economic literature identifies three ways that FDI can promote economic growth 
(Ajayi, 2006). The first is the release of national savings constraints, especially in DCs where local 
savings are insufficient. Indeed, private external capital flows and accumulation help to fill the 
existing financial gap and to develop the financial market of the host country (Ajayi, 2004; King & 
Levine, 1993). The second is that FDI is the main access instrument for technology transfer from 
the developed world to the host country (Mensah & Mensah, 2021). FDI contributes to added value 
through productivity gains generated by technology transfers to local businesses. The transmission 
of innovative best practices and induced spillovers are at the heart of endogenous growth theory 
(Borensztein et al., 1998; De Mello, 1997; Grossman & Helpman, 1991; Romer, 1990). The third way 
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is that FDI induces an increase in exports resulting from increased capacities and greater competi
tion in domestic production (Alaya et al., 2009; Dunning, 1973; Miah & Majumder, 2022).

In addition, according to economic theory, FDI is generally motivated by two types of factors, 
push factors and pull factors (Ajayi, 2004). The push factors are related to growth and financial 
market conditions in the industrial country. The pull factors are rather linked to macroeconomic 
policies and to characteristics of the recipient country (such as market size, costs and quality of 
workforce, tax incentives, quality of public infrastructure, transaction costs, technological level) 
(Alaya et al., 2009; Dembelé & Machrafi, 2021). The pull factors determine the distribution of FDI 
among countries and characterize the absorptive capacity of the recipient country.

Finally, we note that FDI present some negative effects. According to the literature, negative 
effects are often inevitable and result from distortions and inadequacies of the national economy 
(Akinlo, 2004; Sun, 2002). Three negative effects of FDI are identified. First, the crowding-out effect, 
which can arise when foreign investors take advantage of opportunities instead of local investors. 
Secondly, FDI can create an imbalance of payments balance due to the repatriation of profits 
outward. Third, FDI can lead to enclave economies or sectors, which have poor connection and 
effect with and on the national economy. This is especially true in the mining and extractive 
industry, which requires heavy capital investment but a small local workforce. This is also true for 
African’s Export Processing Zones (EPZs) (which receive special concessions and privileges from the 
host country), although recent studies such as Majumder et al. (2022) show that FDI accelerates 
EPZs exports and promotes job creation.

2.2. Empirical background
In the empirical literature, the positive impact of FDI on domestic investment and economic 
growth is controversial. While some authors confirm this positive link, others, on the contrary, 
maintain that FDI inflows have negative or counterproductive effects on the performance of 
productive units and growth.

Among supports of the positive effects of FDI on growth, we have Williams and Williams (1999), 
Brana (1999), Bosworth and Collins (1999), Mainguy (2004), Bouoiyour and Toufik (2007), Diaw and 
Lessoua (2013), Bouyacoub and Bouyacoub (2017), Nkoa (2016, 2018), Eka and Bouoiyour (2020), 
Miah and Majumder (2020) and Miah and Majumder (2022). For example, Williams and Williams 
(1999) analyze the relationship between FDI, investment and economic growth in the unified 
currency area of the Eastern Caribbean Central Banks. They show that FDI attracts gross invest
ment and improves economic growth. Diaw and Lessoua (2013) and Eka and Bouoiyour (2020) 
analyze FDI from China and show the positive effect of foreign capital on the economic growth of 
sub-Saharan African countries, respectively, for the period from 1995 to 2009 and 2003 to 2017. 
Particularly, Eka and Bouoiyour (2020) use a dynamic panel Generalized Method of Moments (GMM) 
and show that FDI has favored the creation of joint ventures between Chinese companies and local 
companies. Majumder and Rahman (2020)’s results on China for the period 1982 to 2019 are in the 
same direction. The authors explain their results by the effects of local market size, cheap labor, 
good infrastructures and more open policies in favor of FDI. Nkoa (2016) uses the GMM model and 
shows that FDI contribute to the industrialization and growth of Africa through the improvement 
of manufacturing added value and industrial sector employment in 53 countries for the period 
1975–2014. The author suggests that African countries strengthen private investment and select 
FDI geared towards building infrastructure. Nkoa (2018) also suggests the need for African 
countries to improve the quality of financial infrastructure, which is a source of significant 
improvement of FDI impacts on economic growth. The positive effect of FDI on growth is also 
demonstrated for countryrs in North Africa (see, for example, Bouyacoub & Bouyacoub, 2017). 
Finally, we note that many empirical works in favor of positive impacts of FDI insist on the channels 
of transmission of these impacts, in particular, positive externalities, technology diffusions, skills, 
capacities and marketing networks (see Bosworth & Collins, 1999; Bouoiyour & Toufik, 2007; Brana,  
1999; Mainguy, 2004). For example, Miah and Majumder (2022) analyze the impact of FDI on 
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exports and employment in Bangladesh for the period 1972–2017 and 1991–2017, respectively. 
Their results show that, by pro- moting job creation and increasing the volume of exports, FDI has 
a positive impact on the country’s economic growth.

The studies showing no effect or negative effects of FDI on growth are also numerous (see Akinlo,  
2004; Alvarado et al., 2017; Artus & Cartapanis, 2008; Bouoiyour et al., 2009; Busse et al., 2016; Caceres,  
1995; Carbonell & Werner, 2018; Ekodo et al., 2020; Haddad & Harrison, 1993; Jackman, 1982; Kokko,  
1994; Mapalad, 1998; Rogoff, 2003; Rothgeb, 1984; Van Huffez, 2001). For example, Mapalad (1998) uses 
the double least-squares method and shows, in a study in the Philippines for the period 1952–1993, that 
foreign capital inflows have no direct effect on domestic savings and growth. According to the author, 
the most effective way to increase domestic savings in the Philippines is through rapid and sustained 
economic growth. Van Huffez (2001) show that FDI generate budgetary difficulties, oblige local firms to 
strong competition and lead to a difficult technology adaptation. Caceres (1995) carried out a study in 
four Central American countries (Costa Rica, Guatemala, Honduras and El Salvador) for the period from 
1971 to 1985 and showed that external resources generate financial instabilities with no effect on 
economic growth. In a study on Nigeria, Akinlo (2004), using an Error Correction Model, showed that 
extractive and manufacturing FDI did not improve economic growth from 1970 to 2001. The analysis by 
Artus and Cartapanis (2008) using a dynamic model shows that the high international mobility of capital 
deprives the economy of any possibility of stabilizing production or inflation. The authors also point out 
that external savings transfers can exacerbate macroeconomic dilemmas and induce dynamic instabil
ity that can induce adjustment and slow growth. Bouoiyour et al. (2009) use panel data from 63 
countries in the Middle East and North Africa (MENA) for the period from 1960 to 2004. Their results 
show that FDI has no impact on the productivity and growth of countries. Busse et al. (2016) use a Solow 
(1956) growth model and panel data for the period 1991–2010 and show that FDI and aid from China do 
not affect growth in Africa. Alvarado et al. (2017) examined the effect of FDI on economic growth in 19 
Latin American countries. Using panel data econometrics, their results suggest that the effect of FDI on 
economic growth is not statistically significant in aggregate form. Indeed, the result varies according to 
the levels of development achieved by the countries. FDI has a positive and significant effect on growth 
in high-income countries, while in upper-middle-income countries the effect is insignificant. The effect in 
lower-middle-income countries is negative and statistically significant. The authors conclude that FDI is 
not an adequate mechanism to accelerate economic growth in Latin America, except in high-income 
countries. Carbonell and Werner (2018) analyze the effect of FDI on growth in Spain, which is among the 
countries that receive the most FDI. Over the observation period 1984–2010, FDI flows increased 
significantly and Spain offered ideal conditions. However, these favorable Spanish conditions did not 
allow FDI to stimulate the country’s economic growth. Finally, in their recent study, Ekodo et al. (2020) 
used the dynamic panel GMM method and showed that FDI, even combined with the control of 
corruption, have no significant effect on the economic growth of the Central African Economic and 
Monetary Community zone from 1996 to 2018.

3. Evolution of FDI in Côte d’Ivoire
Since its independence, Côte d’Ivoire has been adopting several institutional and structural 
reforms to attract foreign capital including the first private investment code in 1959, followed by 
several other investment codes, sectoral or not, in 1984, 1995, 2012 and 2018. The objective of 
these reforms was to adapt the regime of private investment to the economy, to promote local 
and foreign private investment. In particular, the 2012 investment code led to the creation of an 
investment promotion center (called CEPICI) and the establishment of an ’one-stop-shop’ for 
business creation, investment code, land industrial and administrative formalities. The 2018 
revised version included the promotion of green and socially responsible investments, technology, 
research and innovation.

FDI inflows, whether in the form of loans, equity investments or joint ventures, have contributed to 
the wealth creation in Côte d’Ivoire. Figure 1 shows the evolution of FDI as a percentage of GDP for the 
last 40 years (1980–2019) based on the data from the World Development Iindicators (WDI) (2021).
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We note that FDI inflows contributed less than 1% of the GDP between 1980 and 1990. The 
share of FDI reached a peak of 6.02% of GDP in 1997. On the one hand, this is due to the 
devaluation of the Franc CFA in 1994, and, on the other hand, to the adoption of the private 
investment code of 1995 which sharply contributed to increasing inward FDI flows from US$ 
211.48 million in 1995 to US$ 415.30 million in 1997. The downward trend that began in the 
early 2000s was caused by the military coup of 1999 and the multiple tensions and crises of the 
2000s. Since the end of the crises in 2011, the economic recovery has vigorously started thanks to 
the strong mobilization of the government in favor of reconstruction. Since then, improving the 
business climate and promoting public–private partnerships has attracted foreign capital. The 
period from 2015 to 2019 thus saw a clear recovery in inward FDI flows with an annual average 
of US$ 675.07 million. The distribution of inward FDI by country of origin shows that in 2016, the 
first investors were African countries with 53.8%, followed by European countries with 22.9% of 
investment and Asia with 21% (CEPICI, 2016; Dembelé, 2021). However, France remains the 
leading foreign investor. It has around 39% of foreign assets in the country.

Finally, the sectoral breakdown of inward FDI in Cote d’Ivoire shows that FDI is mainly directed 
towards the extractive sector. Indeed, in his recent study, Keho (2020) reports the distribution of 
FDI by sector as a percentage of total FDI inflows and indicates that the share of FDI in the 
manufacturing sector is decreasing in favor of the extractive sector (mining, hydrocarbons, dis
tribution of petroleum products and energy). For the period from 2014 to 2017, the average share 
FDI in the extractive sector was 37.70%, while it represented 18.4% in the manufacturing sector 
(see Table 1). CNUCED (2019a), in a report on the review of investment policy in Côte d’Ivoire, 
confirms this trend for the year 2019 with 39.2% of the total FDI flow directed to the extractive 
sector. According to the report of ITIE (2018), the stretch of West African coast that sprawls over 
more than a dozen countries in the Gulf of Guinea is a growing source of oil on world markets. The 
Ivorian oil fields are located in this gulf between Liberian and Ghanaian borders. The offshore zone, 
stretching from the coast up to 150 km, includes deposits with high potential. Côte d’Ivoire’s 
proven oil and gas reserves are estimated at 250 million barrels and 28.32 million cubic meters, 
respectively. The country also has significant mineral resources consisting of gold, iron, manga
nese, bauxite, nickel, cobalt, diamonds, and copper. These hitherto poorly exploited resources are 
now attracting a lot of foreign investment. Foreign companies, such as Ampella Mining Ivory Coast, 
Bondoukou Manganèse S.A, CNR international LDC, Foxtrot international LDC, Persus Mining Ivory 
Coast, and Semafo, are involved in the Ivorian extractive sector.

0

1

2

3

4

5

6

7

1980 1985 1990 1995 2000 2005 2010 2015

FDIFigure 1. Evolution of inward 
FDI flows in Côte d’Ivoire as % 
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4. Research design

4.1. Data and variables
The series used in this study are macroeconomic data from World Development Indicators (World 
Bank) and cover the period from 1980 to 2019 (see the database in Appendix). The data proces
sing, cointegration and causality test procedures as well as econometric estimations are imple
mented with the software EViews 9.0.

4.1.1. Dependant variable
The gross domestic product per capita, denoted GDPPC, is the dependent variable. We consider its 
natural logarithm form. Côte d’Ivoire is experiencing very contrasting phases of economic growth. The 
growth rate is linked to the economic crisis of the 1980s and to the various politico-military troubles.

4.1.2. Explanatory variables
We use two kinds of explanatory variables. The explanatory variable of interest is the flow of 
foreign direct investment (FDI), net inflows as a percentage of GDP. The other explanatory or 
control variables are the trade openness (TO), domestic savings (SAVE), education (EDUC), inflation 
(INFL) and infrastructure (INFR). The choice of these variables stems from the economic literature 
on the determinants of economic growth.

The trade openness rate is calculated as the sum of exports and imports of goods and services 
divided by GDP. It measures the country’s foreign trade. According to economic theory, trade 
openness by allowing increased imports of goods and services drive economic growth through 
investment (Levine & Renelt, 1992). Several empirical studies also confirm the causal link between 
trade openness and economic growth (see Frankel & Romer, 1999; Wacziarg & Welch, 2008). The 
gross domestic savings are calculated as a percentage of GDP. According to economic theory, the 
financing of healthy and sustainable economic growth depends on the mobilization of significant 
domestic savings (Aglietta, 1991). The education variable measures the access to secondary 
education as a percentage. It is the proxy of the level and quality of human capital in the country’s 
growth process. Indeed, a higher and better level of human capital increases the absorptive 
capacity of new technologies and decreases the cost of imitating ideas discovered elsewhere 
(Nelson and Phelps, 1966). The inflation variable is measured by the consumer price index as an 
annual percentage. Inflation or the general increase in prices deteriorates economic activity 
because it expresses the loss of the purchasing power of money. According to economic theory, 
the volatility of inflation negatively influences the rate of economic growth (Bruno & Musso, 2000). 
Finally, the proxy for the infrastructure variable is the number of telephone lines connected to 
a public network per 100 inhabitants. It represents telecommunication infrastructures that facil
itate emission and transmission of information. The theoretical and empirical literature agree that 
adequate infrastructure attracts foreign capital and promotes economic growth (Barro, 1990; 
Kinda, 2008).

The variables description and summary statistics are, respectively, recorded in Tables 2 and 3. 
Education is the most volatile variable with regard to its standard deviation. It is followed by the 
trade openness, while the infrastructure variable is the least dispersed.

4.2. Econometric model
The study aims to assess the contribution of FDI to economic growth in Côte d’Ivoire. The general 
model to be estimated is as follows: 

with = 1980, 1981, 1982, . . . , 2019 ; a period of 40 years; et is the error term, et,iid 0; σð Þ.
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4.2.1. Stationarity
The analysis of the stationarity of variables is important when one works with time series. 
Stationarity refers to the temporal constancy of time-series properties. For the analysis of the 
stationarity of our series, we use the Augmented Dickey and Fuller (1981) test (or ADF test) and the 
Phillips and Perron (1988) test (or PP test) as well as the Zivot and Andrews (1992) test (or ZA test) 
which takes into account structural breaks of series. The ADF test is a parametric test based on the 
estimation of an autoregressive model. It is marked by an essential limit because the null 
hypothesis of the unit root assumes that the trend of the series does not change over the entire 
period. However, we know that a few one-off shocks can influence, even appreciably, the trend of 
the series. Thus, the ADF test is biased in favor of the null hypothesis (Perron, 1992; Perron, 1989; 
Rappoport & Reichlin, 1989). The PP test builds a nonparametric correction of the Dickey–Fuller 
statistic to take into account heteroscedastic errors. It is therefore reduced to the simple Dickey– 
Fuller test for homoscedastic errors. The implementation of the PP test is identical to that of the 
ADF test. However, the ADF and PP tests do not take ruptures into account. We use the unit root 
test of Zivot and Andrews (1992) to capture structural breaks in the series. The ZA test offers a unit 
root test with endogenous rupture. It is based on the initial hypothesis of the presence of a unit 
root against the alternative hypothesis of stationarity with a single structural break with an 
unknown date.

4.2.2. The ARDL bound test to cointegration
The cointegration tests are used to estimate the long-run effects among variables of a model. 
There are many statistical methods for testing a cointegrating relationship between variables. The 
most common techniques for time series are the Engle and Granger (1987) test and the Johansen 
(1988) test which only apply to integrated variables at the same order. The inability of these 
traditional tests to be applied to series integrated into different orders prompted Pesaran and Shin 
(1995) and Pesaran et al. (2001) to propose a cointegration test procedure called ARDL bound test 

Table 1. Foreign direct investment by sectors (as share of total FDI inflows)

Sectors 2012 2013 2014 2015 2016 2017
2014– 
2017

Agriculture, 
Forestry and 
Fishing

0.0 2.2 0.4 0.0 0.9 0.2 0.4

Extractive sector 31.8 0.0 35.6 30.9 38.7 37.7 35.7
Manufacturing 49.7 53.6 27.2 16.9 18.7 10.9 18.4

Electricity, Gas 0.0 6.3 5.0 6.4 1.0 2.4 3.7

Construction 0.0 7.3 2.2 2.8 2.0 2.1 2.3

Water distribution, 
Sanitation

0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wholesale and 
Retail

17.7 1.3 4.6 3.8 6.9 1.4 4.2

Transport and 
Storage

0.0 0.4 4.6 3.4 2.8 3.4 3.5

Hotels, 
Restaurants

0.0 0.8 0.3 0.3 2.8 4.0 1.8

Communication 0.0 13.7 8.3 17.9 9.9 12.9 12.2

Financing and 
Assurance

0.1 14.2 11.3 17.4 15.7 24.5 17.2

Real estate and 
business services

0.3 0.0 0.1 0.1 0.1 0.4 0.2

Others 0.4 0.2 0.5 0.1 0.5 0.0 0.3

Total 100 100 100 100 100 100 100

Source : Adapted from Keho (2020). 
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for cointegration. The ARDL cointegration approach is applicable irrespective of whether the 
variables are I(0), purely I(1) or mixed cointegrated as in the present study (see results of unit 
root tests in Tables 6 and 7). This technique of cointegration is unbiased and efficient and performs 
well in small samples (Narayan, 2004). It is applied on the basis of an ARDL cointegration 
specification. The bounds testing procedure assumes the existence of long-run equilibrium rela
tionships. These relations can be combined with the short-run dynamics of series in a dynamics 
unrestricted error correction model (UECM) which takes the following form: 

with Δ is the first difference operator, Yt the dependant variable whose dynamics are explained, β0 

the intercept; λ1 is the coefficient associated with the lagged of Yt. X is a k x 1 vector of regressors 
and A is a k x 1 vector of associated parameters. θiis the parameter associated with ΔYt� 1; $ is the 
parameters associated with ΔXt� i ; ut ∼ iid(0, σ2) is the error term. Once formulation (2) is applied 
to Equation 1 to be estimated, we obtain the dynamic ARDL (m, n, p, q, r, s, t) model with 
unrestricted intercept and no trend as shown in Equation 3: 

Table 2. Description of variables

Variables Symbols
Description and 

measure unit Data source
Income GDPPC GDP per capita in current 

US dollars
WDI (World Bank)

Foreign direct investment FDI Net investment inflows 
as % of GDP

WDI (World Bank)

Trade openness TO Sum of imports and 
exports of goods and 
services as % of GDP

WDI (World Bank)

Domestic savings SAVE Total gross domestic 
savings as % of GDP

WDI (World Bank)

Education EDUC Total secondary 
enrollment rate as a % of 
all

WDI (World Bank)

Inflation INFL Annual rate of increase of 
the consumer price index

WDI (World Bank)

Infrastructure INFR Lines of telephone per 
100 inhabitants

WDI (World Bank)

Table 3. Summary statistics
Variables Obs Mean Std. Dev. Min Max Skewness Kurtosis
GDPPC 40 1042.299 405.1051 590.3001 2314.051 1.622583 5.400065

GDPPC (ln) 40 6.88975 0.33348 6.38063 7.74675 0.88018 3.16343

FDI 40 1.384226 0.977259 0.176551 6.026777 2.601131 13.76646

TO 40 74.99000 11.20901 55.35000 95.06000 0.149223 2.212992

SAVE 40 19.19175 4.038341 9.179906 27.32870 −0.614587 3.300471

EDUC 40 66.70119 14.39932 45.54529 92.67935 0.470816 2.373916

INFL 40 4.240706 5.020012 −1.106863 26.08157 2.494967 10.53256

INFR 40 1.040484 0.409150 0.466110 1.885800 0.217896 1.910368
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where a0 is the drift a1, a2, a3, a4, a5, a6 and a7 are the long-term coefficients. b1, b2, b3, b4, b5, b6 

and b7 represent the error correction dynamics of the model convergence to equilibrium. There are 
two steps involved in applying the cointegration test of Pesaran et al. (2001). First, we determine 
the optimal lag. To do, we select the optimal ARDL model. It is the model which offers statistically 
significant results with the fewest parameters and which presents the smallest value of the 
Schwartz Information Criterium (SIC). Secondly, the cointegration relationship between the series 
is examined under the following hypothesis: H0: a1 = a2 = a3 = a4 = a5 = a6 = a7 = 0 and H1 : a1�a2� 

a3� a4�a5�a6 �a7 �0. There is cointegration if the null hypothesis is rejected. The Fisher test is 
used to verify the cointegration. The OLS calculated F-statistics value is compared ,with the critical 
values, which form the upper bound (UB) and the lower bound (LB) provided by Pesaran et al. 
(2001) for k regressors and n observations. However, as our sample size is small (<80 observa
tions), then we compare with critical values provided by Narayan (2005, page 1988, table case III: 
unrestricted intercept and no trend). Indeed, Narayan (2005) argue that the critical bounds 
provided by Pesaran and Shin (1995) and Pesaran et al. (2001) are downwards and produce 
misleading resumes. If the F-statistics is more than the UB, cointegration exists. There is no 
cointegration if the F-statistics is less than the LB. If the F-statistic falls within the two bounds, 
the test is inconclusive.

4.2.3. Error correction term
Once long-run cointegration relationship is verified, the empirical methodology involves the exam
ination of the error correction term as specified in Equation 4 below: 

with ECTt� 1 is the error correction term represented by the OLS residual series from the long-run 
cointegration relationships ; γ describes the adjustment coefficient and measures the speed at 
which variables return to this long-run equilibrium relationship. It must be negative and statisti
cally significant for the correction mechanism to take place.
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4.2.4. Diagnostic and stability tests
The validation of the ARDL model is based on a set of tests, the most important are Jarque–Bera 
normality test, the Breusch-Godfrey autocorrelation test, the White and ARCH heteroskedasticity 
tests and the Ramsey error specification test. Finally, we test the stability or constancy of the 
coefficients using the cumulative sum (CUSUM) and the cumulative sum of squares (CUSUMSQ) 
proposed by Brown et al. (1975). Diagnostic and stability tests will reveal the soundness of the 
model.

4.2.5. Causality analysis
The classical causality test of Granger (1980, 1988) concerns stationary series integrated at the 
same order. It does not apply to series integrated at different orders as in the case in our study. 
We, therefore, use the Granger causality test in the sense of Toda and Yamamoto (1995). Indeed, 
Toda and Yamamoto propose a non-sequential causality test procedure adapted to series inte
grated at different orders, which consists in estimating a VAR (over-parameterized) which will 
serve as a basis for the causality test. The test procedure takes place in three stages: (i) determine 
the maximum order of integration (dmax) of the series under study by using unit root tests, (ii) 
determine the optimal lag (k) of the VAR or autoregressive (AR) polynomial using the information 
criteria of Akaike (AIC), Schwarz (SIC) and Hannan-Quinn (HQ) and (iii) estimate an augmented in 
level VAR of order p = k+ dmax, such that dmax < k. The Toda-Yamamoto causality test is based on 
Wald’s W-statistic distributed following χ2. The null hypothesis states that there is no causality 
between the series (probability χ2 >5%).

5. Empirical results and discussions

5.1. Correlation and causality between variables
Tables 4 and 5 respectively present the Pearson’s correlation matrix and the Toda-Yamamoto 
causality test results. Pearson’s correlation coefficient is used to analyze linear relationships. 
Indeed, the problem of multi-collinearity can appear when some variables of the prediction 
model are correlated with others. But Table 4 does not provide any strong link between the 
explanatory variables, the degrees of association not exceeding 0.80.

We identify unidirectional casualties. FDI flows cause economic growth and level of education. 
The infrastructure causes level of education, FDI flows and economic growth. The trade openness 
rate has an effect on infrastructures. This shows the importance of foreign trade in the develop
ment of infrastructure in Côte d’Ivoire. The results also show that household savings rate variable 
directly influences inflation. Indeed, inflation can be created by an excess of money in an econ
omy, especially if the large part of the domestic savings injected into economic activity does not 
correspond to the quantity of goods and services offered (see Friedman, 1968).

Table 4. Pearson’s correlation matrix
Variables [1] [2] [3] [4] [5] [6] [7]
[1] lnGDPPC 1

[2] FDI −0.0081 1

[3] TO 0.0314 0.2621 1

[4] SAVE 0.1525 0.2192 0.3678** 1

[5] EDUC 0.7524*** 0.2820* 0.1081 0.2639* 1

[6] INFL −0.3777* −0.0695 −0.0174 0.2429 −0.3596* 1

[7] INFR 0.2128 0.3800** 0.5381*** 0.1116 0.5681*** −0.3421* 1

Note: ***, ** and * indicate the significance level at 1%, 5% and 10% respectively. 
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5.2. Stationarity and cointegration tests
The results of ADF, PP and ZA unit root tests, taking into account the constant and the trend, are 
given in Tables 6 and 7, respectively. With the ADF and PP tests, FDI and INFL are stationary at 
level, I(0), and the other variables lnGDPPC, TO, SAVE, EDUC and INFR are stationary at first 
difference, I(1). But with ZA structural break unit root test, variables SAV E and IN F L are stationary 
at level, I(0), while the others are I(1). Let us note that I(0) variables generally provide long-run 
essential information in explaining the dynamics of the series, while the I(1) variables provide 
short-run information. As our variables are not stationary of the same order, we will study 
cointegration relationships among them. The ARDL methodology is well suited for estimating 
these cointegration relationships.

The results of the optimal lag-order analysis are given in Table 8. The lag structure (1, 1, 4, 0, 2, 
1, 2) of the optimal ARDL model to be estimate is selected from the Schwartz Bayesian Criterium. 
Table 9 gives the results of the Pesaran et al. (2001) cointegration-bound test on Equation 3. The 
results confirm the existence of a cointegration relationship between the series because the 
calculated F-statistics value of 4.017 is greater than the upper critical bound 3.599 at the sig
nificance level of 10% (using Narayan (2005) table: case III, with k = 6 regressors and sample size  
= 40 observations). We then reject the Ho hypothesis. In other words, we can estimate the long- 
run effects between the model variables.

Table 6. Results of ADF and PP unit root test (with intercept and trend)

Variable ADF PP

Level First difference Level First difference

t-stat p-value t-stat p-value t-stat p-value t-stat p-value
lnGDPPC −2.3611 0.3930 −5.5572*** 0.0003 −2.3433 0.4020 −8.9125*** 0.0000

FDI −3.7806** 0.0284 −9.8914*** 0.0000 −3.8699** 0.0231 −10.8582*** 0.0000

TO −1.2607 0.8829 −5.3850*** 0.0004 −1.5545 0.7925 −5.3848*** 0.0004

SAVE −3.2754 0.0858 −4.9390*** 0.0016 −2.7293 0.2311 −4.8318*** 0.0020

EDUC 1.5157 0.9658 −3.2738*** 0.0017 1.5157 0.9658 −6.6799*** 0.0000

INFL −4.8858*** 0.0017 −6.3308*** 0.0000 −4.8374*** 0.0019 −12.4059*** 0.0000

INFR −1.4186 0.8396 −7.6267*** 0.0000 −1.2257 0.8910 −7.6267*** 0.0000

Note: ***, ** and * indicate the significance level at 1%, 5% and 10% respectively. 

Table 7. Results of ZA unit root test (with intercept and trend)

Variable ZA structural break unit root test

Level First difference

t-stat TB t-stat TB
LNGDPPC −4.9655 2000 −5.7451* 1990

FDI −3.9321 1993 −12.2786*** 1999

TO −3.1312 2004 −6.3831*** 1995

SAVE −6.0118*** 1994 −3.9553 1999

EDUC −3.7458 2007 −7.9550*** 1995

INFL −5.7022*** 1994 5.6403*** 1997

INFR −5.3801 1999 −10.0737*** 2004

Note: *** and * indicate the significance level at 1% and 10% and TB is the Time break. 
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5.3. Short- and long-run estimates
The results of the short-run estimates are reported in Table 10. The coefficient associated with the 
adjustment term is negative (−0.2408) and significant at the 1% level. There is, therefore, an error 
correction mechanism. In other words, in the long-run, the imbalances between the variation in 
economic growth and explanatory variables are compensated so that the series have similar 
evolutions. It emerges from Table 10 that FDI negatively affects economic growth at 1% level of 
significance. One percent increase in inward FDI flows leads to a 0.08% drop in growth. Indeed, 
from the early 1990s until the end of the 2000s, the country was weakened by numerous military- 
political crises. These periods of instability, mixed with the structural corruption that the country is 
experiencing, have made it impossible for the country to benefit from foreign investment in the 
short-run. Two other variables, trade openness and education showed a negative effect on 
economic growth. In the short-run, the country has there- fore not taken advantage of the know- 
how of other nations and the increase in the level of human capital.

The long-run estimates are reported in Table 11. Only the FDI and EDUC variables show 
significant effects on economic growth. FDI has a negative impact at 5% level of significance. 
1% increase in inward FDI flows results in a less than proportional drop in growth of 0.46%. Several 
reasons can explain this result. We suspect that the nature of the inward FDI in Côte d’Ivoire in 
recent years, dominated by extractive FDI as shown in Table 1. Foreign investment in the extrac
tive sector is growing in proportion to the detriment of the manufacturing sector. However, the 
extractive sector is an enclave sector in which external capital has little or no effect on the national 
economy of DCs. It has a poor link with the national economy and employs a weak local workforce. 
In addition, in general, the inputs are imported, the production is exported, the funds and profits 
are repatriated and the decision-making centers are abroad. Investments in the extractive sector 
often go through a specific ministry, outside the usual circuit of economic development agencies. 
Consequently, the redistribution of benefits has less impact on populations directly affected. The 

Table 8. Results of lag order selection criteria
Lag LogL LR FPE AIC SIC HQ
0 −521.9766 NA 13664.43 29.38759 29.69550 29.49506

1 −368.1751 239.2469 42.64573 23.56528 26.02853 24.42502

2 −319.1762 57.16534 59.02698 23.56535 28.18394 25.17736

3 −220.5418 76.71562 10.34895 20.80788 27.58182 23.17217

4 −30.93327 73.73667* 0.078294* 12.99629* 21.92558* 16.11285*

*indicates lag order selected by the criterion; LR: Sequential modified LR test statistic (each test at 5% level), FPE: Final 
prediction error, AIC: Akaike information criterion, SIC: Schwarz information criterion and HQ: Hannan-Quinn informa
tion criterion. 

Table 9. ARDL bounds test results for cointegration

Model lnGDPPC=f(FDI, TO, SAVE, EDUC, INFL, INFR)
F-statistics 4.017

Narayan (2005) critical values for k = 6 and sample size  = 40 obs.

level Lower bounds Upper bounds
10% 2.353 3.599

5% 2.797 4.211

1% 3.800 5.643

Notes: Critical values are obtained from Narayan (2005) (Table Case III: Unrestricted intercept and no trend, 
page 1988). 
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results of Akinlo (2004) confirm this analysis and show that FDI in the extractive sector has no 
effect on growth. Daouda (2014) approaches in the same direction, pointing out that sub-Saharan 
Africa countries are unable to convert the mining rent generated by extraction activities for 
purposes of economic and social development. On the contrary, the mining rent accentuates 
corruption, social inequalities and administrative and fiscal laxity. The results of the GIABA2 

Experts group corroborate our analysis. In a survey carried out on money laundering and terrorist 
financing linked to the extractive and mining industry in West Africa, they show that, in Côte 
d’Ivoire, the regulation and supervision of subcontracting processes in the sector extractive lacks 
credibility. The subcontractor companies, often aided by corrupt government officials, hide their 
profits through overcharging (GIABA, 2018). According to the Experts, it is for all these reasons that 
FDI does not have a strong economic impact on the hydrocarbon sector and other extractive 
resources in Côte d’Ivoire.

Table 10. Short-run estimates

Independant variables

Dependant variable : ΔInGDPPC

Coefficient p-value
C 1.1989 0.1321

ΔFDI −0.0796*** 0.0003

ΔTO −0.0087*** 0.0044

ΔSAVE −0.0031 0.5723

ΔEDUC −0.0116*** 0.0071

ΔINFL −0.0035 0.2240

ΔINFR −0.1281 0.1152

ECT(−1) −0.2408*** 0.0000

R-suared 0.7673

Adjusted R-squared 0.5475

S.E of regression 0.0846

F-statistics 3.4919***

Prob (F-statistics) 0.00587

Note: *** indicate the significance level at 1%. 

Table 11. Long-run estimates

Independant variables

Dependant variable : lnGDPPC

Coefficient p-value
C 5.762201*** 0.0000

FDI −0.458685** 0.0383

TO −0.009884 0.5015

SAVE 0.006176 0.7426

EDUC 0.037527*** 0.0002

INFL 0.005930 0.7254

INFR 0.159000 0.6814

Note: *** and ** indicate, respectively, the significance level at 1% and 5%. 
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Regarding the Education variable, unlike the short-run results, the long-run results show 
a positive and significant effect on economic growth. A 1% increase in the secondary education 
rate results in a 0.03% growth in per capita income. This result confirms the importance of the 
quality of human capital in the economic growth pro- cess. Indeed, a high and quality level of 
human capital increases the absorption capacity of new technologies and decreases the cost of 
imitating new ideas.

5.4. Diagnostic and stability tests statistics
We summarize the diagnostic tests of the estimated ARDL model in Table 12. The null hypothesis is 
accepted for all tests. Thus, the model is statistically validated. The estimated ARDL model (1, 1, 4, 
0, 2, 1, 2) is good and well explains the dynamics of economic growth in Côte d’Ivoire from 1980 to 
2019 (see R2 and �R2). The F-statistics shows that the model is globally significant (see Table 11). In 
addition, Figures 2 and 3 show that the statistics for the CUSUM and CUSUM Squares tests, after 
having introduced a dummy variable to take into account the structural break, are within the 
confidence interval at the 5% level. We conclude in favor of the stability of parameters. Therefore, 
the model is stable.

Table 12. ARDL model long-run diagnostic tests
Test diagnostic Tests p-value
Normality Jarque-Bera 0.16

Serial correlation Breusch-Godfrey 0.32

Heteroscedasticity White 
ARCH

0.72 
0.40

Functional form Ramsey (Fisher) 0.87
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Figure 2. Graph of CUSUM.
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6. Concluding remarks
The paper analyzed the contribution of FDI to the economic growth in Côte d’Ivoire by using an ARDL 
cointegration approach. We find that FDI did not contribute positively to economic growth for the 
period 1980–2019. On the contrary, they had a negative impact on growth in the short-run as well as 
in the long-run. Taking into account the breakdown of FDI flows in Côte d’Ivoire in the recent years, 
these results can be explained in large part by the predominance of extractive FDI. Indeed, extractive 
FDI does not tend to contribute positively to the growth of host countries because the extractive 
sector is an enclave sector, disconnected from the national economy and subject to fraud and 
structural corruption practices. These negative effects of FDI on the growth of Côte d’Ivoire are 
consistent with those obtained by Johnston and Ramirez (2015) over the period 1975–2011. Our 
interpretation of this result raises the question of the need for a more comprehensive reflection on 
the real effects of the extractive sector on the economy of Côte d’Ivoire in particular and Africa in 
general. This first result suggests a rigorous FDI selection policy that can generate positive effects on 
growth and economic development. The country must attract FDI targeting activity sectors that have 
a considerable effect on growth and which are based on the win–win principle. It should also promote 
better integration of the extractive sector into the national economy. To do this, we must, on the one 
hand, more strictly control institutional governance, and, on the other hand, liberalize the sector by 
increasingly favoring the concession of operating rights involving national champions, local subcon
tracting and employment of the local workforce. Note, however, that this study could have been more 
exhaustive if we had available data on extractive FDI over the entire period of analysis. A more 
complete modelling taking into account the flows of extractive FDI and non-extractive FDI would 
have enabled us to estimate more concretely the effects of extractive FDI.

Another important result of this paper is that education contributes positively to the economic 
growth of the country. We therefore suggest that particular emphasis be placed on strengthening 
the education system and human capital training to further take advantage of new knowledge and 
technologies transferred by FDI.
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Figure 3. Graph of CUSUMSQ.
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Appendix. Database of the study

YEARS GDPPC FDI TO SAVE EDUC INFL INFR
1980 1226,91273 0,93026314 76,18 20,3590869 55,85441 14,7009813 0,46611

1981 973,28405 0,38837422 77,46 18,8312786 51,96774 8,79921083 0,5078

1982 836,655686 0,62732009 75,75 20,2847234 48,08108 7,5831259 0,5375

1983 724,942269 0,54882981 72,68 19,6523146 45,54529 5,64042843 0,5573

1984 696,275231 0,31776013 77,1 25,1714283 49,79809 4,2847611 0,5433

1985 682,573781 0,41790574 79,17 27,3286959 48,18444 1,86380327 0,5767

1986 862,341992 0,7725231 69,69 21,3778707 46,05369 9,68295473 0,5931

1987 915,424017 0,86749612 63,05 16,1269746 46,91011 6,94330627 0,595

1988 897,66606 0,50413594 58,37 15,2483382 52,07291 6,93068617 0,6011

1989 824,158319 0,189497 61,09 11,8820811 53,25971 1,04951824 0,5941

1990 880,01847 0,44863933 58,8 11,267056 50,99581 −0,8058797 0,6103

1991 825,540701 0,17655143 56,99 10,3836298 62,5353 1,6833485 0,6588

1992 847,295846 0,61915199 60,03 9,17990603 56,61473 4,23138383 0,6551

1993 810,832972 1,58570838 55,35 13,3294539 66,67883 2,16471454 0,6794

1994 590,300133 1,41381794 69,84 24,9338666 65,04456 26,081572 0,7521

1995 756,501135 1,92507285 76,2 22,9146953 66,75645 14,2950691 0,8159

1996 809,538737 2,21755762 73,52 20,7947869 65,6524 2,48080669 0,8858

1997 758,911908 6,02677683 78,2 21,6768812 61,16767 4,02083333 0,9415

1998 793,981079 1,90155623 76,36 21,1469349 62,36357 4,6114476 1,09016

1999 759,292203 2,43413044 76,54 19,0371989 61,5112 0,70237581 1,36825

2000 642,254714 1,71363839 74,63 17,0931131 67,47135 2,53077517 1,60216

2001 656,834565 1,0780956 73,55 18,1912098 67,67135 4,36152914 1,7428

2002 710,961168 1,70632555 79,86 20,9696947 67,87135 3,07726485 1,8858

2003 865,789649 2,04227256 75,26 19,3078462 68,07135 3,29680747 1,35228

2004 919,806803 1,96986156 84,6 17,4868675 68,27135 1,45798836 1,4356

2005 931,754287 2,17864454 93,92 17,5380489 68,47135 3,8858304 1,4082

2006 951,947896 1,92566098 95,06 17,5869379 70,72622 2,46719149 1,4432

2007 1065,89637 1,631267 89,43 15,2442829 69,74482 1,89200629 1,2911

2008 1242,43104 1,43912427 87,27 19,026497 68,76342 6,30852769 1,81841

2009 1217,74921 1,18817211 90,77 19,6265102 68,96342 1,01950458 1,40622

2010 1219,7491 1,23280053 93,95 20,742884 69,16342 1,22645612 1,3802

2011 1214,70395 1,30333243 92,15 19,4659358 73,47509 4,91243395 1,3155

2012 1250,80892 1,24240118 93,67 20,2730258 80,72934 1,3045112 1,2822

2013 1423,68228 1,0791502 80,12 23,6460054 87,98359 2,58117037 1,2323

2014 1568,62763 1,20479672 73,64 24,6436416 92,67935 0,44868208 1,07213

2015 1715,10552 1,88999767 71,96 23,5749027 91,97522 1,25149955 1,19411

2016 1493,50606 1,63175831 63,74 20,7389215 91,94192 0,72317846 1,2141

2017 1537,50403 1,80622379 65,7 19,9498673 92,14192 0,68588107 1,2503

2018 2314,05068 1,06932421 63,4 20,426304 92,34192 0,35940903 1,2063

2019 2276,33328 1,72312037 64,55 21,2102851 92,54192 −1,10686344 1,05712

Source: World Development Indicators of World Bank (WDI, 2021). 

Iritié & Tiémélé, Cogent Economics & Finance (2023), 11: 2223940                                                                                                                                   
https://doi.org/10.1080/23322039.2023.2223940                                                                                                                                                       

Page 21 of 21


	1.  Introduction
	2.  Literature review
	2.1.  Theoretical arguments
	2.2.  Empirical background

	3.  Evolution of FDI in Côte d’Ivoire
	4.  Research design
	4.1.  Data and variables
	4.1.1.  Dependant variable
	4.1.2.  Explanatory variables

	4.2.  Econometric model
	4.2.1.  Stationarity
	4.2.2.  The ARDL bound test to cointegration
	4.2.3.  Error correction term
	4.2.4.  Diagnostic and stability tests
	4.2.5.  Causality analysis


	5.  Empirical results and discussions
	5.1.  Correlation and causality between variables
	5.2.  Stationarity and cointegration tests
	5.3.  Short- and long-run estimates
	5.4.  Diagnostic and stability tests statistics

	6.  Concluding remarks
	Acknowledgements
	Author details
	Disclosure statement
	Notes
	References
	Appendix. Database of the study

