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Abstract

The aim of this paper is to identify the robustness of the determinants of FDI in sub-Saharan African countries over the
period 1985 to 2012. This is done through the use of a linear dynamic panel model, estimated by the Bayesian
Averaging of Maximum Likelihood Estimates (BAMLE) developed by Moral Benito (2012). The empirical analysis
show the following key results: (i) natural resources and market size are the most robust determinants; (ii) inflation,
infrastructure, human capital and trade openness are weak robust; (iii) corruption and political instability are very less
robust determinants.
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1. Introduction

Sub-Saharan Africa is recognized as one of the least attractive regions in terms of foreign direct investment (FDI).
However, there is an acceleration in inward FDI flows from 2008 with a record level reached in 2012. According to
UNCTAD data, the share of sub-Saharan Africa increased from 1.21% in the 1980s to 1.3% in the late 1990s, in the 2000s
it was 1.81% to 3.06% in 2012. In 2015, this share fell to 2.43%. This slight decrease is related to lower investment in
sectors linked to natural resources (WIR, 2016). The low attractiveness of FDI flows in this part of the world has
prompted several studies to investigate the causes (Morisset, 2000; Asiedu, 2002, 2004, 2006; Dupasquier and Osakwe,
2006, Anyanwu, 2012).

The theoretical and empirical literature on FDI has identified a large number of variables that can explain inward FDI
flows (Faeth, 2009). However, this literature' (Hecksher-Ohlin, 1933; Mundell, 1957; Hymer, 1976; Caves, 1971; Vernon,
1966; Dunning, 1973, 1977, 1981; Brainard, 1993; Krugman and Venables, 1996; etc) does not provide sufficient
indication to choose the right empirical model (see Bloningen, 2005). Therefore, there is therefore a problem of selection
bias in the model specification. To overcome this problem, a robust analysis of exogenous variables is needed. However,
few studies have attempted to assess the robustness of FDI determinants. Among the most recent studies on the subject are
studies by Eicher and al (2012) and Blonigen and Piger (2011). To the best of our knowledge, there is no similar work in
the specific case of countries in sub-Saharan Africa. This paper aims at identifying the robustness of the determinants of
FDI in sub-Saharan Africa.

In this perspective, the paper is organized as follows. The first section deals with the empirical evidence on determinants
of FDI in Africa. The second section presents the methodology. The third section is devoted to the data. Finally, we
conclude by highlighting results.

1.1 Empirical Evidence on Determinants of FDI in Africa

Recent contributions have been made by Anyanwu (2012). This author demonstrated from a sample of 53 African
countries over the period 1996-2008 that market size; trade openness, legal framework, official development assistance,
agglomeration effects, and natural resources have a positive impact on FDI. Only financial development has a negative
effect on the attractiveness of FDI. He also found that the countries of East Africa and those of South Africa were willing
to receive more FDI than the other sub-regions. The author used cross-sectional data and implemented ordinary least
squares (OLS) and generalized feasible least squares (MCGRs) as an estimation technique.

Krugell and Naudé (2007) identified the determinants of FDI in Africa. By criticizing the different techniques applied to

! See appendix 1
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date, they use the method of generalized moments in a step of Arellano and Bond (1991) as an estimator. They identify a
number of robust determinants: public consumption, inflation, investment, governance, and literacy.

Asiedu (2006) showed that market size, natural resources, infrastructure quality, low inflation and the legal framework
have a positive impact on the attractiveness of FDI. On the other hand, corruption and political instability have the
opposite effect. He also found that beyond a country’s size and natural resources, a country could attract FDI by
improving the quality of its institutions. His analysis covers a panel of 22 countries in sub-Saharan Africa over the period
1984-2000. the author uses a fixed-effect model as an estimation technique.

Dupasquier and Osakwe (2006) described the performance of FDI and provided an explanation for the low attractiveness
of FDI in Africa. There are several reasons for this, including political and macroeconomic instability, poor infrastructure,
poor governance, increased competition for attracting FDI, an inoperative investment promotion strategy. They propose
several recommendations, including more trade and investment between Africa and Asia. They also recommend better
support for investors and more incentives for potential investors. Finally, they recommend consultation at the national,
regional and international levels in order to attract more FDI and promote growth and development in Africa.

Yasin (2005) established a positive and significant influence of bilateral official development assistance on foreign direct
investment. He concludes that beneficiary countries need to develop policies that improve their economic relations with
donor countries in order to attract a greater flow of foreign direct investment. The results also show that the growth rate of
the labour force, the exchange rate and trade openness have a positive impact on the attractiveness of FDI. However,
multilateral development assistance, per capita GDP growth rate, the country’s composite risk level, and the index of
political freedom and civil liberties do not have a statistically significant effect on FDI. The paper uses panel data from 11
countries in sub-Saharan Africa for the period 1990-2003.

Asiedu (2004) provided an explanation for the low attractiveness of FDI in sub-Saharan Africa. He shows that despite the
reforms of its institutions, the improvement in its infrastructure and the liberalization of its regulatory framework for FDI,
the performance of sub-Saharan Africa has been mediocre in relative terms. The level of reforms has fallen short of
reforms in other developing countries. The author shows that in a competitive global economy, it is not enough to improve
political environment. The study is based on a statistical analysis comparing the average performance of sub-Saharan
Africa with other developing regions.

Lemi and Asefa (2002) examined the influence of economic and political instability on FDI flows to African economies.
They distinguish FDI flows from all countries of the world, those from the United States and those from the US
manufacturing and non-manufacturing sectors. They show that the influence of instability on flows from all countries of
the world is negligible. For FDI flows from the United States, economic and political instability are not major concerns.
For FDI flows from the US manufacturing sector, political instability is an important factor. For FDI flows from the US
non-manufacturing sector, the economic, political and host country debt burden are the main constraints to the
attractiveness of FDI. They also show that other economic factors such as labor, trade linkages, export size, external debt
and market size affect the flow of FDI towards African economies. The study is based on an estimate of a fixed effects
model with panel data over a period of 1987 to 1999 for global FDI, and from 1987 to 1998 for US FDI. The authors use
the GARCH model to generate instability indicators. This comprises the rate of inflation and the real exchange rate. The
analysis covers 32 African countries.

Bende-Nabende (2002) identified the determinants of FDI in sub-Saharan Africa. Through a cointegration analysis, he
studies the long-term relationships between FDI and its determinants. Its results suggest that the most relevant long-term
determinants of FDI are: market dynamism, openness to exports and liberalization of FDI policy. The other determinants
comprise the real exchange rate and the size of the market. The least relevant variable is trade openness. The long-term
relationship between FDI and its determinants can be improved in sub-Saharan Africa through better macroeconomic
management, liberalization of FDI regimes and expansion of export bases. The study includes 19 countries in sub-Saharan
Africa during the period 1970-2000 and uses cross-sectional data and panel data.

Asiedu (2002) analyzed the determinants of FDI in developing countries. It compares whether these factors of
attractiveness are different for sub-Saharan Africa. Based on an Ordinary Least Squares (OLS) estimate, his main findings
are that countries in sub-Saharan Africa have on average received less FDI than other regions of the world. A high return
on investment and the development of infrastructure have a positive and significant impact on the attractiveness of FDI in
developing countries without sub-Saharan African countries. In the same time, trade openness has a positive influence on
FDI flows in developing countries with sub-Saharan Africa included. The study is based on cross-sectional data from 71
countries over the period 1988-1997.

Morisset (2000) has shown that, beyond the major determinants of natural resources and the size of the domestic market,
improving the business climate contributes considerably to the attractiveness of FDI in some countries of sub-Saharan
Africa. His work reveals that the rate of growth of GDP and the rate of trade openness can contribute to the improvement
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of the investment climate. His analysis is done with cross-sectional data and panel data from a sample of 29 African
countries over the period 1996-1997.

2. Methodology

The link between FDI flows and its explanatory variables can be expressed as follows:

y=0X+¢

Where Vis the vector of FDI flows, and X represents a set of FDI determinants. Using the Bayesian terminology, the
problem of uncertainty in model specification is addressed by estimating the set of models allowed by the possible

combinations of X and constructing a weighted average of the parameter derived from these estimates. Assuming for

example that X contains K potential explanatory variables, this implies the estimation of 2" combinations of variables

and therefore 2% models each with a certain probability of being the “true” model. The different models indexed by M J

for j=1,..., 2% which all seek to explain D the data. M j depends upon parameters @ . In cases where many models

are being entertained, it is important to be explicit about which model is under consideration. Hence, the posterior for the
parameters calculated using M ; is written as:

)/ )/
/(pler.m,)g(e|m))
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Thus, the posterior distribution of 0 is an average of the posterior distribution under each model considered, weighted by

g(@j’D,Mj)z

the posterior probability of these models. For a model M Iz its a posteriori probability is obtained by using the Bayes

rules:
f(D|m,)p(m))
/(D)

P(M,|D)=

Since P (M j ) does not involve the data, it measures how likely A ; is the correct model before seeing the data. The

quantity [ (D‘M ].) is the marginal probability of the data, because it is obtained by integrating the joint density of

(D, 6’ ) given D over @’ Moreover, considering @ a function of @’ for each j=1.., 2% We can also calculate the

posterior density of the parameters for all the models under consideration:
2](
g(61D)= X P(M,|D)s(6|D. M, )
J=1
If one is interested in point estimates of the parameters, one common procedure is to take expectations across :
2K
£(81D)= X P(M |D)E(6|D.
J=1
Following Leamer (1978), we calculate the posterior variance as:

V(0|D):jZ;P(Mj|D)V(€|D,Mj)+jZ=K;P(Mj|D)(E(0|D,Mj)—E(Q\D))z
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Where V(9| D) is the posterior variance incorporates. See Raftery (1995) for more details.

Due to the presence of endogeneity (the endogeneity of the lagged dependent variable in dynamic panels), we construct
a likehood function. Then we combine maximum likehood estimator with BMA techniques using the BIC
approximation in the so-called Bayesian Averaging of Maximum Likehood Estimates (BAMLE) approach. We
rewrite F (9‘ D) as follows:

E(e\y):iP(MAy)éML

=l

Where 0 ;. is the maximum likehood estimate for & in model j. See moral Benito (2012) for more details.

3. Data

For the selection of explanatory variables, we relied on the empirical review of studies on the determinants of FDI in
sub-Saharan Africa. There were thirteen explanatory variables that are systematically reported in most major studies (see
Appendix 2).

It should be noted that economic theory attaches great importance to the lagged FDI variable. This variable measures the
agglomeration effect. Therefore, there is no uncertainty as to the choice of this variable is concerned. It will be used in all
possible models with a probability equal to one. The introduction of a lagged variable allows us to extend our model to a
dynamic panel. This extension still justifies our choice to use the maximum likelihood estimate that is appropriate for this
type of specification.

The natural resource variable is denoted RNAT. It is measured by the income from petroleum, gas and mineral products as
a percentage of GDP. Most studies of developing countries show the importance of natural resources in the attractiveness
of FDI. For example, Dupasquier and Osakwe (2006), Asiedu (2002) showed that the availability of natural resources has
a positive and significant effect on FDI in Africa.

The market size variable is denoted TXPIB. This is one of the most important determinants of FDI. It is generally
measured by GDP per capita. Most empirical studies have found that an increase in GDP per capita is accompanied by an
increase in inward FDI.

The return on investment variable is denoted RETURN. By definition, FDI converges to countries with the highest return
on capital. Due to diminishing returns, the neoclassical theory of growth teaches that return on capital is higher in
countries with a lower level of production and capital than their steady state. In Sub-Saharan Africa, as in developing
countries, measuring capital returns is problematic given the weak development of the financial market. To overcome this
problem, Asiedu (2002) assumes that the marginal productivity of capital is equal to the return on capital. This implies
that investment in countries where capital is scarce will yield a higher return. Because countries with scarce capital tend to
be poor, Asiedu (2002) uses the inverse of per capita GDP to measure return on capital. This implies ceteris paribus that
investments in countries with higher per capita incomes are expected to yield lower returns and hence real GDP per capita
should be inversely proportional to FDI. This hypothesis is consistent with the empirical literature.

The infrastructure variable is denoted INFR. It measures the availability of basic infrastructure in the host country. A high
level of infrastructure improves investment productivity. It is decisive in the decision to set up foreign firms because in
these conditions the operating cost is low. This leads to increasing returns on investment and hence, in FDI. Several
proxies are used to measure the level of infrastructure development in the host country. One of them is the number of
telephone lines that is used in this paper.

The inflation variable is denoted INFL. It is measured by the consumer price index and apprehends macroeconomic
stability. It is also one of the determinants of the attractiveness of FDI in Africa according to Asiedu (2006). High inflation
leads to instability and uncertainty in the economy. This situation reduces the expected level of return on investment, as
well as the volume of investment. Empirically, several authors find that a high level of inflation attracts less FDI in Africa.

The level of financial development is marked DEVFI. It is measured in most empirical studies by the rate of money and
quasi money (M2) as a percentage of GDP.

The human capital variable is denoted KH. It is measured by the rate of enrolment in secondary education as a percentage
of crude. Lucas (1990) shows that a low level of human capital is likely to discourage investment. Dunning (1988), Zhang
and Markusen (1999) confirm this result and show that a good qualification of the workforce makes a country more
attractive to FDI.
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The corruption variable is denoted CORR. It measures the degree of corruption within a political system. Corruption
creates distortions in the economic and financial environment, reduces the efficiency of government and business. It
covers current or potential corruption in the form of nepotism, excessive patronage, bribery and agreements between
politicians and businessmen. Investors cannot bear the additional costs of corruption (which may also indicate the
presence of a parallel market). A high score is assigned to the country where there is strong corruption.

The law and order variable is denoted LAW. It measures the impartiality of the legal system and the degree of compliance
with the law. It is calculated as the average of judicial independence, impartiality of justice, protection of private property,
integrity of the legal system and military interference. Investors opt for countries where their rights are respected. A high
score is an impartial judicial system.

The political instability variable is noted INSTP. It is measured by the political risk variable of the ICRG database. It is
also one of the important determinants of FDI. It induces uncertainty reflecting political changes. Asiedu (2006) shows
that political instability deteriorates the attractiveness of FDI in Africa.

The real exchange rate variable is denoted TXCR. It may prove to be an important factor in international FDI flows. It
measures international competitiveness. However, its impact seems ambiguous as evidenced by the theoretical and
empirical literature on the issue. Thus, if a real depreciation of the currency negatively affects investments in the short
term, the long-term effect may prove positive (Serven and Solimano, 1992). This raises the problem of devaluation, the
implementation of which, with the depreciation of the currency, aims to improve international competitiveness in the
medium and long term.

The ODA variable is denoted APD. It is measured by official development assistance as a percentage of GNI. Little
research has been done to determine the degree of influence of ODA on FDI flows. Yasin (2005), based on a sample of
African countries shows a positive effect. Official development assistance can be a catalyst for foreign direct investment.
It improves the conditions for internal investment by strengthening the banking and financial systems to promote savings
collection and the quality of resource allocation and facilitates the implementation of the public-private partnership.

The trade openness variable is noted OPEN. It is measured using the indicator proposed by Squalli and Wilson (2011). As
they point out in their article, this indicator does not purport to provide a perfect measure of trade openness or to remove
all controversies related to the traditional measure. On the contrary, this indicator simply reveals a measure that provides
results that best reflect the reality in terms of real trade flows in the most open countries.

The data used for the analysis are from WDI, UNCTAD and the ICRG database of the PRS group risk. Observations cover
the period 1985-2012 for a set of 36 countries in sub-Saharan Africa. In order to address the problem of serial correlation
in the transitory component of the disturbance term, the sample is split in three-year periods. Therefore there are nine
observations for each country, that is to say, a sample of 324 observations.

4. Results

In table 1, column (1) gives a decreasing indication of the prior inclusion probability (PIP), column (2) shows the prior
mean, column (3) gives the prior standard error. Finally, column (4) is a ratio between the mean and the standard error.
This report makes it possible to assess the effective contribution of the explanatory variables.

Table 1. Estimation results using the BAMLE approach

Variables PIP (1) Mean (2) Standard Error (3)  (4)=(2)/(3)
Lagged FDI flow 1.000 -0.008 0.145 -0.055
Natural Resources 0.997 0.242 0.092 2.630
Market size 0.989 0.134 0.102 1.314
Inflation 0.754 -0.054 0.189 -0.286
Infrastructures 0.702 0.111 2.672 0.042
Human Capital 0.645 0.045 0.343 0.131
Trade Openness 0.534 0.156 0.095 1.642
0.106 0.276 0.384
Law and Order 0.518
Return on investment 0.481 0.055 0.217 0.253
0.193
Official Development assistance 0.301 0.283 1.463
Financial Development 0.276 0.146 0.206 0.709
Corruption 0.166 -0.214 0.212 -1.009
Political instability 0.033 -0.022 0.358 -0.061
Real Exchange Rate 0.008 -0.168 1.012 -0.166

Source : Author from results of Gauss software.
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In the literature, there are several interpretations of the ratio between the mean and the standard error. According to
Raftery (1995) if this ratio is greater than 1 in absolute value, the contribution of the explanatory variable is effective.
According to Sala-i-Martin et al. (2004), this ratio must be greater than 2 in absolute terms, while according to Masanjala
and Papageorgiou (2008), this ratio must be greater than 1.3.

According to the criterion of Raftery (2005), only three exogenous variables are significant: natural resources, market size,
trade openness. By retaining, that of Masanjala and Papageorgiou (2008), the three variables remain significant. By
retaining, the criterion of Sala-i-Martin et al. (2004), only natural resources are contributory. It should be noted that
despite having set 1 as the probability of inclusion of the lagged endogenous variable, it is not significant. Indeed, its ratio
is 0.055 in absolute value.

Analyzing the prior inclusion probability, we recall that Raftery (1995) distinguishes four categories of variables. Those
between 50-75% are low, those between 75-95% are not very robust, those between 95-99% are robust, and those strictly
superior to 99% are very robust. According to these criteria, natural resources are very robust in terms of our variables.
The size of the market is robust. Inflation is a significant variable. Infrastructure, human capital, trade openness, and law
and order are weak. For the rest of the variables, they are less likely to be part of the real model as summarized in Table 2.

Table 2. Summary of the significance of results from BAMLE

Variables Prior Inclusion Probability (1) Robust Test
Lagged FDI flow 1.000 -

Natural Resources 0,997*** VeryRobust
Market size 0,989%* Robust
Inflation 0,754 lowRobust
Infrastructures 0,702 Weak
Human Capital 0,645 Weak
Trade Openness 0,534** Weak

Law and order 0,518 Weak
Return on investment 0,481 Very Weak
Official development assistance 0,301 VeryWeak
Financial development 0,276 VeryWeak
Corruption 0,166* VeryWeak
Political instability 0,033 VeryWeak
Real Exchange rate 0,008 Very Weak

* Significant at one threshold criterion, ** significant at two threshold criteria, *** significant at three
threshold criteria.

Source: Author from results of Gauss software.

By combining robustness with the significance of variables, it can be seen that market size and natural resources are both
robust and significant variables. This result is consistent with the results of Morisset (2000), Asiedu (2006), Dupasquier
and Osakwe (2006) and Anyanwu (2012). Although these authors do not perform robustness analysis, they nevertheless
confirm that these two factors are the main factors determining the attractiveness of FDI in sub-Saharan Africa. As for the
trade openness variable, despite its low robustness, it has a significant influence on FDI flows. Institutional variables have
a very low likelihood of inclusion. Only the corruption factor is significant compared to other institutional variables (law
and order, political instability). This is in contrast to most studies (e.g., Asiedu (2002) and Anyanwu (2012)), which
consider institutional factors as contributing significantly to the inflow of FDI.

In terms of economic policy implications, we formulate, following the results, a principal recommendation concerning a
diversification of the destination of inward FDI flows in sub-Saharan Africa. This recommendation would thus respond to
the dependence of these economies on natural endowments.

5. Conclusion

This paper investigates the robustness of FDI determinants in Sub-Saharan African countries over the period 1985 to 2012.
We have drawn inspiration from recent work by Moral-Benito (2012). Based on a sample of 36 countries over the period
1985-2012, we analyzed thirteen variables through the Bayesian Averaging of Maximum Likelihood Estimates. The
results confirmed that natural resources and market size are the most robust determinants; inflation, infrastructure, human
capital and trade openness are weak robust; while corruption and political instability are very less robust determinants.
Finally, we recommended a diversification of the destination of inward FDI flows in sub-Saharan Africa.
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Appendix
Appendix 1: Main FDI theories
Main FDI Theories
Heckscher (1919) Ohlin (1933)
) Mundell (1957)
International Trade Theory
MacDougall (1960)
Kemp ( 1964)
Neoclassical Hymer (1976)
Theory  of{Theory of Monopolistic Competition Kindleberger (1969)
International Caves ( 197 1)
trad
rade Theory of Oligopolistic Reaction Knickerbocker (1973)
Product Life Cycle Model Vernon (1966)
Transaction Cost and Internalization Theory|Buckley and Casson (1976)
Currency Area Theory Aliber (1970)
Eclectic Paradigm : the OLI Framework Dunning (1977, 1980, 1981, 1988)
Helpman (1984, 1985)
Vertical FDI Theory Helpman and Krugman (1985)
Grossman and Helpman (2002)
Markusen (1984)
New Theory Horizontal FDI Theory Ethier (1986)
of _ Horstmann and Markusen (1987, 1992)
International Markusen and Venables (1998)
Trade
Proximity-Concentration Trade off Brainard (1993)
Capital Knowledge Model Markusen (1997)
Markusen and Venables (1996)
New Economic Geography Approach Krugman (1991)
Krugman and Venables (1995, 1996)

Source: Author

Appendix 2: List of explanatories variables
Exogenous Variables Source References
. Morisset (2000), Asiedu (2002, 2006), Yasin (2005) Dupasquier

Market size WDI Osakwe (2006), Hailu (2010), Anyanwu (2012)

Natural Resources WDI Asiedu (2006) Hailu (2010) Duspaquier et Osakwe (2006),
Anyanwu (2012)

Inflation WDI Asiedu (2002, 2006) Krugell and Naude (2007) Hailu (2010)

Infrastructures WDI Asiedu (2002, 2006) Hailu (2010)

Human Capital WDI Asiedu (2006) Krugell et Naude (2007) Hailu (2010)

Financial Development WDI Asiedu (2002) Hailu (2010)

Return on investment WDI Asiedu (2002), Anyanwu (2012)

Official development assistance WDI Yasin (2005), Asiedu (2006)

Trade Openess WDI BendeNabende (2002), Asiedu (2002), Seim (2009), Hailu (2010),
Anyanwu (2012)

Real Exchange Rate WDI Anyanwu (2012)

Political Instability ICRG Lemi Asefa (2002), Asiedu (2002) Hailu (2010)

Law and Order ICRG Asiedu (2006)

Corruption ICRG Asiedu (2006)
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Appendix 3: List of Sub-Saharan African Countries

List of Sub-saharan African Countries

Angola Equatorial Guinea Lesotho Nigeria Uganda
Benin Ethiopia Madagascar RCA Zambia
Botswana Gabon Malawi RDC Zimbabwe
Burkina Faso Gambia Mali Rwanda
Cameroon Ghana Mauritius Senegal
Cap Verde Guinea Mozambique Sierra Leone
Chad Ivory Coast Namibia South Africa
Congo Kenya Niger Swaziland
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