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Abstract

In this study, we assess the effect of natural resources on FDI flows to Africa within the energy
transition context. To do this, and given China’s growing presence in Africa, we focus only on
China as a main investor in Africa. We analyze its outward FDI flows, at micro and macro level
to 30 African countries over a 19-year period (2000 to 2018). Our results show that not all natural
resources are attractive factors for FDI. Mineral resources and natural gas were found to be key
determinants of Chinese FDI while oil resources have a negative impact on Chinese FDI flows to
Africa. These results might suggest an engagement in the energy transition process which requires

specific mineral resources.
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1 Introduction

The World Bank (2017) underlines that non-renewable mineral resources, most of which are necessary
for energy transition, play a key role in 81 countries that collectively account for a quarter of global GDP,
half of the world’s population, and nearly 70 percent of people in extreme poverty Group [2017]. The
climate issue and the energy transition therefore represent an opportunity, that could lead to significant
inflows of foreign investment to these countries whose soils are rich in these metals. It is estimated that
the producers of these metals, in the respective countries, could alone generate revenues similar to those
of the oil sector over the next 20 years (approximately 13,000 billion dollars). We need to underline
the importance of African countries in this perspective. Africa’s wealth lies mainly in its subsoil, as it
possesses one-third of the world’s mineral reserves needed for the energy transition, such as 90 percent
of platinum reserves, 80 percent of coltan, 60 percent of cobalt, 70 percent of tantalum, 46 percent of
diamond reserves and 40 percent of gold reserves. The African continent is also rich in clean energy
sources such as the river basins of Central Africa, uranium deposits (in Mali, Gabon, Niger or Namibia),
sunlight in the Sahel countries and the geothermal potential in East Africa (Ethiopia, Kenya, Uganda,
Rwanda, Burundi, Zambia, DRC). We then put a focus on the investment opportunities in Africa, and

underline China’s role.

To investigate the link between Chinese foreign direct investments and natural resources presence in
Africa, we employ a multi-step econometric approach at macro and micro level. Specifically, we use
firstly Panel Corrected Standard Errors (PCSE) to address cross-sectional dependence between panels.
Secondly, we conduct further analysis using cross variable techniques with conflicts as well as, a gravity
model to verify our baseline results. Finally, we employ the Generalized Method of Moments (GMM) sys-
tem to control for unobserved heterogeneity and simultaneity bias related to an inverse causality between
our applied variable and our variable of interest and micro level analysis using firms data. Using these
techniques, we aim to produce robust and reliable estimates of the causal effect of natural resources on
Chinese Foreign Direct Investment. A sample of 30 African countries over the period 2000 to 2018 is used
and our results indicate that not all natural resources are attractive factors for FDI. Mineral resources
and natural gas were found to be key determinants of FDI while oil resources have a negative impact on
Chinese FDI flows to Africa. These results are in suggest an engagement in the energy transition process

requiring specific mineral resources and a decreasing oil consumption.

The purpose of this research is therefore to firstly provide details and empirical evidence on a possible
effect of energy transition’s natural resources on FDI flows and secondly to analyze the main determi-
nants of FDI in Sub-Saharan Africa. The following section presents a relevant literature review that
illustrates the determinants of FDI in general and the impact of natural resources on FDI in particular.
Section 3 presents some stylized facts, section 4 describes the methodology and data used, while Section
5 presents the empirical results, and Section 6 analyses the robustness of our results. Finally, Section 7

concludes the study and presents the main policy recommendations derived from the results.



2 Literature Review

The literature on the impact of natural resources on countries’ economies is extensive and the results vary
not only according to the type of FDI but also according to the category of countries studied!. Starting
with studies that did not distinguish between the samples studied or the typology of FDI, the latter have
been found to be negatively impacted by natural resources [Asiedu, 2013, Hayat, 2018]. This negative
correlation persists even when controlling not only for institutional quality but also for other variables
known to be determinants of FDI and the presence of natural resources dampen the positive effect of FDI
on economic growth. FDI’s determinants are not the same for developped and developing countries [Saini
and Singhania, 2018]. In developed countries, FDI seeks policy-related determinants (GDP growth, trade
openess, freedom index) and in developping countries, FDI shows a positive association with economic
determinants (Gross fixed capital formation , trade openess and efficiency variable). Some studies have
departed from those cited above by making a distinction between resource and non-resource FDI. Their
results suggest that resource FDI is mainly vertical while other types of FDI are an export-fragmentation
variety [Poelhekke and van der Ploeg, 2010] and also that discovery of natural resources in a country
that was not a producer of them lead to a drop in non resource FDI of 16% in the resources in the short

run and 68% in the long run [Poelhekke and Van Der Ploeg, 2013].

In the African context , resources revenues influence FDI [Bokpin et al., 2015]. Also, democracy promotes
FDI if and only if the value of the share of minerals and oil in total exports is less than some critical
value [Asiedu and Lien, 2011]. They identify 90 countries where an expansion of democracy may enhance
FDI and 22 countries where an increase in democratization may reduce FDI and find that the effect of
democracy on FDI depends on the size and not the type of natural resources. Natural resources can
have an adverse effect on FDI and the FDI-resource curse persists even after controlling for the quality
of institutions and other important determinants of FDI after considering six measures of institutional

quality from two different sources, and two measures of natural resources [Asiedu, 2013].

Institutional factors show 3 different effects on attracting Chinese FDI [Shan et al., 2018]. Firstly,
the study reveal surprising results that political stability and regulatory quality are negatively related
to China OFDI. Secondly, the rule of law and control of corruption have no significant effect on China’s
OFDI. Thirdly, voice and accountability exerts a significant and positive impact on the inflow of China’s

FDI to Africa.

1 The empirical research on the determinants of outward expansion of Chinese firms is based mainly on descriptive
evidence (see among others Taylor, 2002; Wong and Chan, 2003; Deng, 2003, 2004), on company case studies (see among
others Liu and Li, 2002; Warner et al, 2004; Zhang and Filippov, 2009), studies of specific host countries (e.g. on Germany
Schiiler-Zhou and Schiiller, 2009; on Italy Pietrobelli et al., 2011; on the UK Cross and Voss, 2008; Liu and Tian, 2008)

and particular industries (i.e. on the automotive sector Amighini and Franco, 2011)



Some empirical research has been carried out to examine the motives or ramifications of the presence of
Chinese multinational corporations in foreign nations. Tuman and Shirali [2017] find that Chinese FDI
is influenced by trade flows and natural resources in host economies, including oil resources and ores and
metals, while also being directed to markets with lower per capita income. It has been observed that in-
stitutions and natural resources exert a combined influence on Chinese outward foreign direct investment
[Kolstad and Wiig, 2012]. In instances where the institutional framework of a host country is suboptimal,
Chinese FDI tends to be drawn towards the country’s natural resource endowments. The presence of
abundant natural resources is a key factor that attracts Chinese foreign direct investment, especially
in countries with suboptimal institutional environments. However, this poses a challenge in terms of
development impact, as such investment tends to exacerbate the institutional dysfunctions prevalent in

resource-rich countries [Kolstad and Wiig, 2011].

Studying the dynamics of China’s outward direct investment (ODI) by examining the changing roles
of the host economy’s financial development and natural resources in the choice of FDI destination, Feng
et al. [2022] found that Chinese multinationals are increasingly inclined to seek natural resources in host
economies, especially after the 2008 financial crisis, regardless of whether the host economy is a devel-
oped or developing economy. On the other hand, the financial development of the host economy is less
important. Exploring the determinants of chinese FDI at sectoral level, Amighini et al. [2013] confirm
the market-seeking hypothesis for the whole sample, in the sub-group of high income countries and in the
OECD group. To test the resources-seeking motivation, the share of fuels in total exports is significant
with a negative sign, only in the general model. The exchange rate level, market potential and openness
of host countries are significantly positive determinants of Chinese outward FDI, while infrastructure
facilities of host countries proved to be negatively associated with Chinese OFDI flow [Liu et al., 2018].
Moreover, Chinese OFDI in OBOR countries is not very responsive to exchange rate volatility, labor
cost, natural resources, technology level and political environment. Results also suggests that motiva-
tion of China’s OFDI in OBOR countries are different from those in countries outside. Oil/minerals and

agricultural imports facilitate more FDI, and political instability spurs more FDI [Gold, 2022]

To our knowledge, we are the first to address this issue of FDI related to natural resources in the
context of the energy transition and Chinese presence in Africa. We study the location of FDI in light of

the natural resources presence (resources that are linked to the energy transition vs those that are not).



3 Stylized fact

This section highlights several stylized facts about China’s FDI destination, amount and the sectors in
which these investments are made in in the world in general and in Africa in particular. We can notice
that the dominant sectors are always those of energy, transport and metals. Figure 2 shows Chinese
investment in Africa since 2010. We can see that the leading sectors are oil, natural gas, road and rail

infrastructure and other mining.

According to Economist Intelligence Unit (EIU) data Figure 1, China plays a significant role in Africa,
with over 40% of the continent’s mineral exports and one-third of its ore and metal exports being directed
to China. China is investing heavily in the region, focusing on infrastructure development and numerous
projects aimed at providing much-needed electricity access to the continent. This investment spans both
traditional power plants and renewable energy projects. Notably, a report by the International Energy
Agency (IEA) found that China is expected to participate in almost 70% of new sub-Saharan African
hydropower capacity between now and 2030. While it is hoped that Africa will not only be a source
of natural resources and raw materials, the continent’s development represents a significant opportunity
for trade and investment. In the coming years, approximately one out of every two people born on
the planet will be African, and the region will soon become the most populous place in the world with
over 2 billion inhabitants. Developing strong commercial relations and deep roots in Africa will be a

strategically important positioning for any organization looking to be involved in the continent’s rise.



Figure 1: China investments in Africa during 2021
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Figure 2: China’s investment b sectors in Africa since 2010
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Figure 3: Breakdown of Chinese firms investments number by sector between 2005 and 2022
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Figure 4: Total amount of China’s investments by sectors between 2005 and 2022
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4 Methodology and Data

4.1 Methodology

This section highlights the empirical strategy adopted to determine the new determinants of Chinese FDI
outflows in the actual energy transition’s context. Based on several studies in the empirical literature,
Cheng and Ma [2010] ; Kolstad and Wiig [2012] ; Kolstad and Wiig [2011] ; Neumayer and Spess [2005]
and Kafilah and Rasiah [2019] who argue that the flow of FDI to the host country abroad is a better

measure of investment flows , we specified our model, which is illustrated by equation 1 :

FDl;;, = p1 Natural Resources;; + B2 GDPjy + B3 Openessjy + 5 Xj¢ + ey (1)

Where j is the individual African country, t the time and i represent China. Our dependant variable
FDI;; is then the natural logs of Chinese total outward Foreign Direct Investment flows in country j.
Natural Resources;; which are the total natural resource rents of the host country, are used as a proxy
to measure the natural resource wealth of these countries. We also used it at a disaggregated level to
do a more in-depth analysis and to see which type of resource can attract Chinese FDI. It was thus
decomposed by types of resources : Mineral resources rents, Oil rents and Natural gas rents. The others
independent variables contained in our model are the standard ones existing in the literature. GDPj; is
the per capita GDP and is used as proxy for the market size hypotheses. Trade;; represent the openess of
the host country i.e the ratio between the sum of its exports and imports on the GDP. X;; which is a set
of variable representing the control variables. These control variables are inflation, the consumers price
index evolution of the host country. Infrastructure is the mobile cellular subscriptions per 100 people.
This variable have been used as proxy to capture the level of developpement in terms of infrastructure

of the host country. e;; is the error term of our model.

We first estimated our equation with a fixed effect panel model. But one problem when analysing
panel data is high correlation among independent variables, as this may cause multicollinearity. Given
the problems of heteroscedasticity and autocorrelation that we also may have in our simple OLS regres-
sion, we regress our equation with Panel Corrected standard errors model in order to avoid bias in our
results coefficients. This panel regression model (PSCE) considers the possibility of contemporaneous
correlations, accounting for the deviations from spherical errors and allowing for better inference from
linear models. We finished our analysis with a robustness test using the Feasible Generalized Least
Squares (FGLS) model. FGLS model allows estimation in the presence of AR(1) autocorrelation within

panels and cross-sectional correlation and heteroskedasticity across panels.



4.2 Data

Data from several sources were used to verify whether there is a link between Chinese FDI in African
countries and the natural resources endowment of these countries. Two data sets on Chinese FDI were
used in this analysis. The first set, from the statistical bulletin of China’s outward forward direct in-
vestment on the website of the Chinese Ministry of Commerce (MOFCOM) and the second from the
American Enterprise Institute (AEI-China global investment tracker). The data from MOFCOM pro-
vides information on China’s total FDI flows for 30 African countries over the period from 2000 to 2018,
and the data from AEI provides specific details on the investment projects conducted by Chinese firms in
African countries from 2005 to 2022. We used resource rents as a proxy to measure the natural resource
wealth of countries. This variable comes from the World Bank’s WDI database and is expressed as a
percentage of GDP. It includes oil, natural gas and mineral rents. The latter is relevant for the energy
transition side of our study since the minerals included in the calculation are for the most part those
that are essential to the energy transition (tin, gold, lead, zinc, iron, copper, nickel, silver, bauxite, and

phosphate). Other variables were used in our study as control variables :

Openness to the outside world at the trade level, conceived by our trade variable, is the sum of ex-
ports and imports of goods and services measured as a share of GDP. The quality of an economy’s
infrastructure, including power and communications, is an important element in investment decisions
for both domestic and foreign investors. So, the quality of China’s FDI host country infrastructure
was measured using an indicator often used in the literature, namely the number of mobile cell phone
subscriptions (per 100 people). Our variable called inflation, which is a proxy for the macroeconomic
stability of recipient countries, measured by the consumer price index, reflects the annual percentage
change in the cost to the average consumer of acquiring a basket of goods and services that can be fixed
or changed at specified intervals. All these variables come from the World Development Indicator (WDI)
database of the World Bank.

We also controlled for the quality of host countries’ institutions via institutional quality variables from
the ICRG database such as: Government stability, Corruption, Law, and Order. Government sta-
bility is an assessment both of the government’s ability to carry out its declared program(s), and its
ability to stay in office. Corruption is an assessment of corruption within the political system. Law
and order form a single component, but its two elements are assessed separately: the "Law" dimension
assesses the strength and impartiality of the legal system, while the “Order” dimension is an assessment
of popular observance of the law. Due to a lack of data, not all African countries could be included in

our analysis.
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5 Results

5.1 Baseline results

We have regressed our equation with a panel model, by including fixed effects. Global results show us
that the attractiveness of FDI by natural resources depends on the different type of resources (mineral,
oil, natural gas). Indeed, when all the natural resources are taken into account in our regression, we
have no significant results. On the other hand, the disaggregation of the total natural resource rent
by type of resource shows us that the resources favorable to China’s FDI are natural gas and mineral
resources, while Oil resources tend to discourage them. These results are in line with the current context
of energy transition in which the biggest polluters of the planet, including China, are engaged. The
negative correlation between oil products and Chinese FDI on the one hand, and the positive correlation
of natural gas and mineral resources with these investments on the other hand, can be explained by the
environmental policy that China has been following since the beginning of the 2000s. Indeed, the latter
being among the largest oil producers in the world, is gradually changing its production technology by
shifting toward green technologies. And these latter require a significant amount of mineral resources,
hence the positive correlation between mineral resources and Chinese FDI. However, this transition can
only happen gradually, and China needs energy to continue their economic rise. This is where natural
gas comes into play, as it is an energy source that can be substituted for oil and is about 40 to 50% less
polluting than oil.Our results also revealed that trade openness and macroeconomic stability are also

among the main determinants of Chinese FDI in Africa.
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Table 2 : Panel regression with natural resources at the aggregated level

(1) (2) (3) (4) (5)

FDI FDI FDI FDI FDI
Resources rents 0.02556  -0.00420 -0.00903 -0.0119  -0.0193
(0.60) (-0.09) (-0.20) (-0.26) (-0.42)

GDP 0436  -0.943  -0.687  -1.383  -0.994
(0.25)  (-0.47)  (-0.33)  (-0.65)  (-0.47)

Openness 2.907***  2.583***  2.546***  2.511***  2.612"**
(5.23) (4.52) (4.43) (4.37) (4.53)

Infrastructure 0.284* 0.198 0.231 0.265 0.230
(1.91)  (1.13)  (1.26)  (1.43)  (1.24)

Inflation 0.510"  0.514** 0457  0.440"
(2.07)  (2.09)  (1.83)  (L.76)

Government Stability 0.105 0.0624 0.0243
(0.61) (0.36) (0.14)

Corruption 0.595 0.584
(1.42) (1.40)

Law and Order 1.307*
(1.69)
N 512 461 461 461 461
R? 0.085 0.060 0.061 0.066 0.072
Fixed effect Yes Yes Yes Yes Yes

t statistics in parentheses

*p< 0.1, * p<.05 **p< 0.01
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Table 3 : Pannel regression with natural resources at a disaggregated level

(1) (2) (3) (4) (®)
FDI FDI FDI FDI FDI
Oil rents -0.0979**  -0.117**  -0.130*** -0.133*** -0.151**

(-2.21)  (-247)  (-2.69)  (-275)  (-3.12)

Natural gas rents 4.524***  5.004***  5.060"**  5.040***  5.128***
(9.47) (7.37) (7.45) (7.42) (7.59)

Mineral rents 0.249** 0.254** 0.240** 0.234** 0.245**
(2.44) (2.34) (2.20) (2.14) (2.25)

GDP -2.683* 2549 -2.033  -2.641 -2.069
(-1.70)  (-1.35)  (-1.05)  (-1.34)  (-1.05)

Openness 2.8267% 2,699  2.635**  2.607***  2.775***
(5.54) (5.00)  (4.86) (4.81) (5.12)

Infrastructure 0.229* 0.139 0.205 0.236 0.180
(1.65) (0.84) (1.18) (1.36) (1.03)

Inflation 0.580**  0.588**  0.536**  0.510**
(2.52) (2.56) (2.30) (2.20)

Government Stability 0.212 0.174 0.125
(1.30) (1.06) (0.76)

Corruption 0.532 0.516
(1.36) (1.33)

Law and Order 1.885***
(2.59)
N 512 461 461 461 461
R? 0.240 0.182 0.185 0.189 0.202
Fixed effect Yes Yes Yes Yes Yes

t statistics in parentheses

*p<0.1,* p<.05 *** p<0.01
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5.2 Correction of potential cross-section dependance & heteroscedasticity

One problem when analysing panel data is high correlation among independent variables, as this
may cause multicollinearity. The correlation matrix shows whether the variables are correlated with one
another. According to Table 13, our independent variables used in this paper are not too highly cor-
related (<0.8). Therefore, multicollinearity should not be normally a problem. But the cross-sectional
dependance test (Table 14) reject the null hypotheses of cross-section independence : There is then
cross-section dependance in our data. In order to correct the potential problems of heteroscedasticity
and autocorrelation, we have regressed our equation with the Panel Corrected Standard Error (PSCE)
model. This panel regression model (PCSE) that considers the possibility of contemporaneous correla-
tions, accounting for the deviations from spherical errors and allowing for better inference from linear
models, was developed by Beck and Katz [1995]. PCSEs estimator suits best to small panels and accounts
for finite sample bias while producing panel-corrected standard errors that allow heteroskedasticity and
correlation within panels [Cameron and Trivedi, 2005]. Many empirical studies * have employed PSCEs
and underlined that in these case, PCSEs offers a better fit and rather robust estimates than other al-
ternative models. The results from our regression, taking into account country-fixed effects that capture
the differences between countries, have shown no significant effect when natural resource rents are con-
sidered in their entirety. But taking resources into account at a disaggregated level reveals that mineral

resources and natural gas are still resources that attract FDI while oil discourages FDI in Africa.

Figure 5: Residuals versus fitted plot for heteroscedasticity test

12 14 16 18 20
Fitted values

3 See Halvorsen [2012] ; Herrerias et al. [2013] ; Hecock and Jepsen [2013] and Elheddad et al. [2018]
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Table 4 : Regression with PCSEs model and total natural resources rents

(1) (2) (3) (4) (5)

FDI FDI FDI FDI FDI
Resources rents -0.0456  -0.0529  -0.0586  -0.0608  -0.0610
(-0.80) (-0.90) (-1.00) (-1.04) (-1.04)

GDP -3.276*  -3.590"* 2731 -2.956  -2.636
(-1.91)  (-2.01)  (-1.45)  (-1.57)  (-1.33)

Openness 3.352°  3.051***  3.010%**  3.047*** 3,087
(4.94)  (4.70)  (4.63)  (4.63)  (4.58)

Infrastructure 0.305** 0226  0.262*  0.269*  0.254
(207)  (142)  (1.69)  (1.72)  (1.58)

Inflation 0259 0260 0260  0.269%
(1.64)  (1.63)  (1.62)  (1.68)

Government Stability 0.227* 0.200 0.177
(1.94) (1.61) (1.39)

Corruption 0.328 0.318
(1.03) (1.00)

Law and Order 0.418
(1.08)
N 512 461 461 461 461
R? 0.231 0.258 0.263 0.268 0.269
Fixed effect Yes Yes Yes Yes Yes

t statistics in parentheses

*p<0.1,* p<.05 *** p<0.01
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Table 5 : Regression with PCSEs model and resource at a disaggregated level

(1) (2) (3) (4) (5)

FDI FDI FDI FDI FDI
Oil rents -0.137*  -0.157**  -0.168**  -0.168** -0.170**
(-2.04)  (-2.22)  (-2.32)  (-2.35)  (-2.36)

Natural gas rents 2.081%*  2.077*  2.158*  2.139*  2.207*
(221)  (1.87)  (1.94)  (1.92)  (1.98)

Mineral rents 0.237**  0.238**  0.227**  0.225**  (.233**
(276)  (2.70)  (254)  (248)  (2.55)

GDP -3.652*  -3.778**  -2.868  -3.048  -2.469
(-2.13)  (-2.03)  (-1.46)  (-1.53)  (-1.17)

Openness 32077 2.953***  2.870%**  2.004***  2.935%**
(5.24)  (4.99)  (4.86)  (4.84)  (4.83)

Infrastructure 0.153 0.0841 0.134 0.138 0.109
(1.09) (0.55) (0.90) (0.93) (0.71)

Inflation 0.304*  0.300*  0.302*  0.302*
(1.94)  (1.90)  (1.90)  (1.91)

Government Stability 0.248** 0.231* 0.208
(2.07) (1.82) (1.61)

Corruption 0.277 0.268
(0.89) (0.85)

Law and Order 0.618
(1.48)
N 512 461 461 461 461
R? 0.306 0.319 0.321 0.319 0.320
Fixed effect Yes Yes Yes Yes Yes

t statistics in parentheses

*p <01, ** p<.05, *** p<0.01
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5.3 Temporal analysis

We conducted further analysis to confirm that Chinese FDI to Africa could be linked to natural resources
in the context of energy transition. To do this, we divided our database into two groups. The first group
includes data from 2000 to 2009 and the second group includes data from 2010 to 2018. The choice of
this delimitation is explained by the fact that after the signature of the Millennium Development Goals*
in 2000 by the governments, the environmental challenges have been placed as a priority following the
redefinition of the main priorities of the Millennium Development Goals in 2010. Indeed The degradation
of ecosystem services presents a significant obstacle to achieving targets related to improved health,
maternal health, access to safe drinking water, and the eradication of hunger. The United Nations, in
anticipation of the International Conference on Biological Diversity held in Nagoya in October 2010,
recognizes the critical importance of restoring and preserving ecosystems as the primary challenge facing
global efforts to meet these targets. Moreover, we can notice that the fall of the FDI of USA and the
rise of China’s one took place around 2010 (Figure 1). Our results show that there is a before and
after effect of the environmental policy decision, because in our first group from 2000 to 2009, natural
resources like Oil and Mineral don’t have a significant correlation with Chinese FDI but Natural Gas is
positively correlated to it and this correlation is significant. But from 2010 to 2019, the priority given
to the environment has led to an attraction of Chinese investments by mineral and natural gas, which
are necessary for the energy transition. Oil resources are negatively correlated to Chinese FDI since the

energy transition policies.

Figure 6: Chinese FDI net flow vs. US FDI net flow to Africa
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10,0

e Ching esl.S.

Source: Authors’ own calculation

4 https://documents-dds-ny.un.org/doc/UNDOC/GEN/N00/559/52/PDF /N0055952.pdf?OpenElement
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Table 6 : Regression with splited data from 2000 to 2009

1) 2 3) (4) ®) (6) (M) (®) 9) (10)
FDI FDI FDI FDI FDI FDI FDI FDI FDI FDI
Oil rents -0.162 -0.159 -0.159 -0.159 -0.168
(-1.44) (-1.49) (-1.48) (-1.49) (-1.54)
Natural gas rents 0.592 2.869***  2.869***  2.870"**  2.833***
(0.84) (2.87) (2.86) (2.81) (2.88)
Mineral rents 0.0961 0.119 0.120 0.122 0.120
(1.16) (1.22) (1.22) (1.22) (1.21)
GDP -4.629**  -9.026***  -9.048***  -9.086*** -8.821** -3.542**  -7.086** -7.093** -7.008** -6.693**
(-2.03) (-2.61) (-2.61) (-2.60) (-2.52) (-2.03) (-2.26) (-2.26) (-2.26) (-2.12)
Openness 3.810***  3.459** 3.463** 3.484** 3.510*  4.356™**  3.739**  3.731**  3.611**  3.683**
(3.17) (2.37) (2.34) (2.31) (2.33) (3.13) (2.38) (2.36) (2.25) (2.29)
Infrastructure 0.259**  0.451***  0.452***  0.453***  0.437**  0.276**  0.420** 0.418** 0.416*** 0.402***
(2.37) (3.05) (3.04) (3.03) (2.94) (2.54) (3.00) (2.97) (3.00) (2.90)
Inflation 0.381** 0.381** 0.374* 0.385** 0.377**  0.377**  0.388**  0.395**
(1.98) (1.98) (1.95) (1.99) (2.00) (2.01) (2.06) (2.10)
Government Stability 0.00261 0.00287  -0.0144 -0.0209  -0.0523  -0.0680
(0.02) (0.02) (-0.08) (-0.13) (-0.30) (-0.39)
Corruption -0.0161 0.0456 0.221 0.283
(-0.05) (0.15) (0.74) (0.91)
Law and Order 0.508 0.453
(1.10) (1.00)
Resources rents -0.108 -0.108 -0.107 -0.109 -0.114
(-1.20)  (-1.13)  (-1.13)  (-1.14)  (-1.17)
N 263 223 223 223 223 263 223 223 223 223
R? 0.353 0.351 0.352 0.352 0.361 0.305 0.294 0.294 0.294 0.302
Fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

t statistics in parentheses

*p< 0.1, p<.05 " p<0.01
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Table 7 : Regression with splited data from 2010 to 2018

(1) (2) 3) (4) (5) (6) (M) (®) 9) (10)
FDI FDI FDI FDI FDI FDI FDI FDI FDI FDI
Oil rents -0.187***  -0.265***  -0.302*** -0.320*** -0.318***
(-2.77) (-3.87) (-4.07) (-4.45) (-4.44)
Natural gas rents 2.841* 3.128* 3.381* 3.476™* 3.457*
(1.68) (1.90) (1.96) (2.01) (1.99)
Mineral rents 0.513** 0.533** 0.521** 0.541** 0.551**
(2.34) (2.23) (2.25) (2.31) (2.33)
GDP 7.882 8.608 9.433 8.725 8.711 3.929 4.304 4.287 4.154 4.156
(1.14) (1.20) (1.32) (1.19) (1.20) (0.59) (0.62) (0.62) (0.58) (0.58)
Openness 1.972%% 21717 2.120%*  2.136***  2.118**  1.947*** 1.914** 1.895"* 1.906***  1.893***
(3.58) (4.09) (3.98) (3.97) (3.94) (2.99) (3.12) (3.08) (3.05) (3.01)
Infrastructure -3.596 -3.957* -3.332 -3.009 -3.011 -4.157%  -4.265* -3.794 -3.739 -3.751
(-1.59) (-1.69) (-1.38) (-1.19) (-1.19) (-1.83) (-1.80) (-1.54) (-1.45) (-1.45)
Inflation -0.315 -0.216 -0.262 -0.268 -0.168 -0.0891  -0.0908  -0.0902
(-0.75) (-0.52) (-0.62) (-0.63) (-0.33) (-0.18) (-0.18) (-0.18)
Government Stability 0.509* 0.466* 0.474* 0.303 0.292 0.294
(1.81) (1.66) (1.69) (1.03) (0.99) (1.00)
Corruption 1.084 1.123 0.199 0.225
(1.42) (1.46) (0.26) (0.29)
Law and Order -1.112 -0.570
(-0.72) (-0.41)
Resources rents -0.0896  -0.135"*  -0.152**  -0.155** -0.153**
(-1.53)  (-1.99)  (-2.10)  (-2.17)  (-2.13)
N 223 212 212 212 212 223 212 212 212 212
R? 0.706 0.726 0.732 0.733 0.732 0.650 0.661 0.663 0.664 0.664
Fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

t statistics in parentheses

*p<0.1,** p<.05 *** p<0.01
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6 Further analyis

6.1 Natural resource and conflict

The link between natural resources and conflict has been extensively analysed by the empirical lit-
erature and natural resources have been discovered as a source of conflict. The vast body of literature
devoted to analysing the relationship between resources and conflict can be broadly divided into two
groups : studies which focus on resource scarcity and conflict, and studies that analyse the relationship
between resource abundance and conflict. The data also show that resources are the predominant conflict
item in Sub-Saharan Africa (32 of 85, 38 percent) far more than in other regions of the world. To confirm
our results on the hypothesis that China seeks access to natural resources, especially mineral one, needed
in the energy transition process, we cross-tabulated the total resource rent variable with internal and
external conflict variables. This analysis is done in order to verify whether China’s investments continue
in resource-rich areas even during periods of conflict. We then regressed our equation with the crossed
variables, with the PCSE model. The results (Table 5-6) confirm our hypothesis and our baseline results.
The coeflicient of total natural resources rents crossed with our conflict variables is negative and signif-
icant just for external conflict, and positive for ethnic tensions. At a disaggregated level, our Oil rents
variable crossed with external conflicts and Natural Gas crossed with ethnic tensions present a negative
and significant correlation. On the other hand, the variables mineral rents crossed with internal conflict
and natural gas rents crossed with religious tension are positively correlated with Chinese FDI and the

correlation is significant.

These results are in line with Driffield et al. [2013] who examine the determinants of a firm’s strat-
egy to invest in a conflict location. Their results suggest that firms from countries with weak institutions
are more likely to invest in conflict locations. Thus, while existing literature that points out the extent
to which internal conflict deters FDI may well be correct, it by no means deters all firms. These results
suggest that ownership advantage is an important motivator for FDI in conflict zones, with the expecta-
tion that this will improve economic performance improvement in the host country. Potentially the most
important findings from this research relate to the importance of ownership structures and institutions
in the home country as determinants of this decision. Abdelzaher and Ramadan [2022] adopt a dynamic
capability lens to examine the relationship between firm capabilities and the level of conflict in their FDI
portfolio. The paper argues that conflict zones may be an attractive destination for a subset of firms,
given their capability profile. The results confirm their hypotheses as they find that firms with greater
international geographical diversification capabilities, as depicted by their geographic spread, and those
with greater local stock management capability, as depicted by their initial public offering maturity, are
more likely to launch subsidiaries in high ongoing conflict zones. Furthermore, the authors find that
while it may be unprofitable for firms to seek FDI in high-conflict zones, firms that operate in strategic
industries (manufacturing, infrastructure, natural resource extraction) experienced positive performance.

This can be attributed to the fact that firms operating in these sectors are more likely to directly profit in

20



the reconstruction/rebuilding of such conflict-stricken markets. China would indeed seek to have access

to natural resources that will allow it to ensure its energy transition.

Table 8 : Regression with cross variables (resources at the aggregated level and conflicts)

(1) @ 3) (4)

FDI FDI FDI FDI
Resources rents -0.0524 0.508* -0.0396 -0.172*
(-0.28) (1.72) (-0.51) (-1.66)

GDP 20.988"*  -1.034™  -1.023"**  -0.956™**
(-2.72)  (-2.98)  (-2.96)  (-2.86)

Openness 2.292%** 2.057*** 2.241*** 2.463***
(447)  (401)  (4.36)  (4.78)

Infrastructure 0.0261 0.0739 0.0436 0.0485
(0.18) (0.52) (0.29) (0.33)

Inflation 0.427%*  0.353**  0.424™*  0.464**
(3.01) (2.44) (2.91) (3.24)

Government Stability 0.242* 0.189 0.218 0.227*
(1.75) (1.35) (1.57) (1.69)

Corruption -0.130 -0.249 -0.111 -0.128
(-0.40) (-0.76) (-0.34) (-0.40)

Law and Order -0.244 -0.173 -0.280 -0.0638
(-0.92) (-0.68) (-1.08) (-0.25)

Internal Conflict 0.0819 0.135 0.126 0.131
(0.37) (0.85) (0.78) (0.85)

External Conflict -0.541* 0.108 -0.498* -0.473*
(-1.88) (0.30) (-1.71) (-1.65)

Religious Tensions -0.0379 -0.0415 -0.165 -0.0843
(-0.20) (-0.23) (-0.87) (-0.49)

Ethnic Tensions 0.704*  0.716*  0.766**  0.0927
(1.81) (1.91) (2.11) (0.21)

Resource rents * Internal conflict 0.00732
(0.34)
Resource rents * External conflict -0.0496*
(-1.67)
Resource rents * Religious tensions 0.0127
(0.73)
Resource rents * Ethnic tensions 0.0526**
(2.17)
N 461 461 461 461
R? 0.190 0.204 0.191 0.200

t statistics in parentheses

*p<0.1,** p<.05 *** p<0.01
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Table 9 : Regression with cross variables (resources at disaggregated level and conflicts)

(1) ) (3)
FDI FDI FDI
Oil rents 0.369 -0.0349 -0.0303
(1.25) (-0.79) (-0.72)
Natural gas rents 1.189 1.376 -1.457
(1.39) (1.63) (-0.30)
Mineral rents 0.196"* -0.642 0.203"**
(2.56) (-0.63) (2.66)
GDP -0.639 -0.586 -0.241
(-1.62) (-1.42) (-0.64)
Openness 2.249"" 2.210"" 2.113""
(4.33) (4.26) (4.37)
Infrastructure -0.163 -0.0800 -0.169
(-1.02) (-0.53) (-1.09)
Inflation 0.450"** 0.346" 0.395"**
(3.23) (2.39) (2.76)
Government Stability 0.252" 0.321"" 0.299**
(1.82) (2.36) (2.27)
Corruption -0.293 -0.293 -0.299
(-0.85) (-0.87) (-0.87)
Law and Order -0.0813 -0.168
(-0.33) (-0.66)
Internal Conflict -0.0347 -0.169 0.190
(-0.21) (-0.85) (1.23)
External Conflict -0.0520 0,511 -0.766**
(-0.18) (-1.72) (-2.60)
Religious Tensions -0.0932 0.191 -0.187
(-0.42) (0.85) (-0.83)
Ethnic Tensions 0.428 0.822" 0.633"
(1.15) (1.98) (1.86)
Oil rents * Internal conflict 0.0229
(0.68)
Oil rents * External conflict -0.0738"
(-1.95)
Oil rents * Religious conflict 0.0123
(0.28)
Oil rents * Ethnic tensions 0.0299
(0.60)
Mineral rents * Internal conflict 0.115"
(2.04)
Mineral rents * External conflict 0.0755
(0.49)
Mineral rents * Religious conflict -0.146
(-1.05)
Mineral rents * Ethnic conflict -0.0752
(-1.03)
Naural gas rents * Internal conflict -0.494
(-1.50)
Naural gas rents * External conflict 0.617
(1.45)
Naural gas rents * Religious tensions 15137
(3.68)
Naural gas rents * Ethnic tensions -1.335°
(-2.36)
N 461 461 461
R? 0.255 0.226 0.301

¢ statistics in parentheses

*p <01, p<.05, 7 p <001
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6.2 Gravity model analysis

We further build an FDI gravity model. This is done in line with the literature that has analyzed
bilateral trade and investment flows between countries (Talamo [2007] ; Kahouli and Maktouf [2015] ;
Falk [2016] ; Zwinkels and Beugelsdijk [2010] ; Fratianni et al. [2011] ; Van Bergeijk and Brakman [2010]
; Morley et al. [2014]).

‘LTL FDIijt =aln GD.P“; +)\ In G.D_Pjt —‘r—O’l’fL Xijt —Alin Dij + €; (2)

FDI;; represents the bilateral flows from i to j ; GDF; the Gross Domestic Product of the origin
country ; GDP; the Gross Domestic Product of the destination country and D;; the distance between
country i and country j. Xj; is a set of control variable which are : inflation rate, total natural resource
rents, oil rents, mineral rents, natural gas rents, trade, infrastructure, government stability. The data on

the gravity model used in this analysis come from the CEPII database.

Equation 2 has been regressed with Panel Corrected Standard Errors model and the results still
show a positive and significant correlation only for mineral resources. The other determinants that are
positively correlated to Chinese FDI are trade openness, GDP per capita of the origin country, the
distance between capital cities, inflation, the distance between most populated cities. To check the
robustness of this result, we estimated the same equation with the FGLS method and the results are the

same: Mineral resources play an important role in China’s investment decisions
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Table 10 :

Gravity model analysis using PCS and FGLS

(PCSE) (FGLS) (PCSE) (FGLS)
FDI FDI FDI FDI
Resources rents 0.0515* -0.0193
(1.88) (-1.42)
Oil rents -0.0215 -0.0303
(-0.57) (-1.62)
Natural gas rents 1.522 -0.0479
(1.54) (-0.34)
Mineral rents 0.194* 0.183**
(1.79) (2.10)
Openness 1.861%* 0.536** 1.927%* 0.591**
(4.00) (2.26) (3.85) (2.49)
GDP per capita of destination -0.369 -0.0463 -0.563* -0.320
(-1.10) (-0.17) (-1.73) (-1.42)
GDP per capita of origin 37.39** 8.934 43.92%** 8.226
(2.24) (0.82) (2.62) (0.77)
Distance capital city 0.00157*  0.00170***  0.00132  0.00182***
(1.71) (4.18) (1.58) (4.82)
Inflation 0.364** -0.0426 0.405** -0.0421
(2.16) (-0.61) (2.40) (-0.61)
Infrastructure -0.153 -0.184 -0.158 -0.134
(-0.62) (-1.20) (-0.64) (-0.91)
Distance most populated cities -0.00156* -0.00168*** -0.00123 -0.00181***
(-1.80) (-4.24) (-1.56) (-5.00)
Government Stability 0.327** 0.0984 0.302** 0.102
(2.20) (1.56) (2.02) (1.63)
N 374 374 374 374
R? 0.216 0.187

t statistics in parentheses

*p<0.1, ** p <.05, *** p<0.01
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7 Micro analysis

7.1 Data and Stylized fact

In addition, we performed a micro-level examination to evaluate the correlation between China’s foreign
direct investment (FDI) and natural resources in Africa in the current context of energy transition. For
this purpose, we utilized company data sourced from the American Enterprise Institute (AEI)- China
Global Investment Tracker, which encompasses investment information on 1,930 Chinese enterprises
worldwide spanning the years 2005 to 2022. Nonetheless, for the purposes of our investigation, we
selectively retained solely those investments registered within Africa. The micro data show us that the
investments of Chinese firms in Africa are made only in 2 sectors : energy and metals (Figure 7) unlike
the rest of the world (Figure 3). When considering the breakdown of countries, it is evident that Chinese
firms have invested the most in the Democratic Republic of Congo (DRC), which can likely be attributed
to its copper and cobalt mines (Figure 6). From a similar standpoint, the allocation of investments across
sub-sectors (Figure 8) demonstrates the dominance of the oil sector, the copper sector, and other metals

(including cobalt and molybdenum).

Figure 7: Total amount of Chinese firms investment in Africa by country
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Figure 8: Chinese firms investment in Africa by sectors
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Figure 9: Chinese firms investment in Africa by sub-sector
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7.2 Methodology and results

We conducted a micro-level analysis using the China Global Investment Trackers database provided
by the American Enterprise Institute (AEI). This database contains detailed information on the in-
vestment activities of 29 Chinese companies in Africa, including the sectors, sub-sectors, investment
amounts, and destination countries (see Figure 9). Due to the limited availability of micro-level data
on the determinants of foreign direct investment (FDI), as defined in the academic literature, we em-

ployed a straightforward model represented by the following equation :

FDIijt =5 O’iljt + Ba, Metalsjt + B3 GCLS]‘t + B4 Hyd’I“Ojt + Bs COCLljt + €t (3)

Our dependent variable, FDI, represents the investment amount of Chinese firms in each country at
time t, expressed in millions of dollars. The explanatory variables used in our analysis are qualitative
variables, which we have transformed into binary variables (dummy variables). For instance, the Oil
variable takes a value of 1 if the investment was made in the oil sector and 0 otherwise. Similarly, the
Metals, Gas, Hydro, and Coal variables follow the same construction procedure, taking a value of 1

if investments were made in the corresponding sector and 0 otherwise. From our small sample of 101
observations regressed via simple OLS with Chinese firms fixed effect, the results of our micro-level
analysis are consistent with those of the macro-level analysis conducted above. Strategic metals (Alu-
minum, Copper, steel) necessary for the energy transition and natural gas discovered to be 40% less

polluting than oil would be the main determinants of Chinese foreign direct investment in Africa.

Table 11 : Analysis of Chinese companies’ investment drivers

(1) (2) 3) (4) () (6)

FDI FDI FDI FDI FDI FDI
oil -1.720 1720 -0.166  -0.0871  -0.0813
(-1.33) (-214)  (-0.22)  (-0.12)  (-0.11)
Metals 4,608 4.608"*  5.221***  5.602***  5.630%**

(812)  (8.44)  (11.05)  (11.92)  (8.67)

Gas 4.2017%% 4510 4.526"*
(454)  (5.03)  (4.81)

Hydro 3.668"*  3.636"*
(251)  (2.32)

Coal -0.0605
(-0.06)

N 101 101 101 101 101 101

R? 0.952 0980 0982 0988 0990  0.990

t statistics in parentheses

*p<0.1,* p<.05 *** p<0.01
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(1) 2) 3) (4) (5)
FDI FDI FDI FDI FDI
Oil rents -0.0210 -0.0411 -0.0274 -0.0307 -0.0259
(-0.82)  (-1.50)  (-1.01)  (-1.13)  (-0.96)
Natural gas rents 0.0852 0.146 0.162 0.161 0.113
(0.32) (0.49) (0.56) (0.56)  (0.39)
Mineral rents 0.103* 0.186***  0.172***  0.168***  (0.149***
(1.81) (3.80) (3.16) (3.01)  (2.71)
GDP -0.820***  -0.711***  -0.607*** -0.600***  -0.446**
(-4.31)  (-4.19)  (-3.77)  (-3.44)  (-2.36)
Openess 1.162*** 1.090***  0.983*** 1.022% 0.718**
(3.76) (3.36) (3.06) (3.17) (2.08)
Infrastructure 0.0317 -0.0574  -0.00614  0.000866 -0.00832
(0.39) (-0.70) (-0.07) (0.01) (-0.09)
Inflation 0.197*** 0.172%* 0.174** 0.209***
(2.90) (2.43) (247)  (2.93)
Government Stability 0.188***  0.186™** 0.114
(2.94) (2.75)  (1.62)
Corruption -0.0406 -0.145
(-0.24)  (-0.83)
Law and Order 0.343***
(3.23)
N 512 461 461 461 461

t statistics in parentheses

*p< 0.1, * p<.05 **p<0.01
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7.3 Robustness Check

In order to test the robustness of our results, given the problems of heteroscedasticity and cross-
section dependence we have been confronted with , we have used the Feasible Generalized Least Squares
(FGLS) model. This model allows estimation in the presence of AR(1) autocorrelation within panels,
cross-sectional correlation and heteroskedasticity across panels. The results from our regression, taking
into account country fixed effects that capture the differences between countries, have shown no sig-
nificant effect when natural resources rents are considered in their entirety. But taking resources into
account at a disaggregated level reveals that mineral resources and natural gas are still resources that

attract FDI while oil discourages FDI in Africa.

Table 11 : Robustness test with FGLS and total natural resources rents

(1) (2) (3) (4) (5)
FDI FDI FDI FDI FDI
Resources rents -0.00113 0.00290 0.00110 0.00214 0.0144

(-0.08) (0.17) (0.07) (0.13) (0.87)

GDP -0.983%*  -0.900***  -0.818*** -0.831***  -0.646***
(-5.46)  (-5.03)  (-4.63)  (-4.58)  (-3.24)

Openess 1461%%  1.363***  1.339***  1.303***  0.993***
(5.92) (4.56) (5.00) (4.71) (3.35)

Infrastructure 0.0936 0.0305 0.102 0.0986 0.0840
(1.49) (0.41) (1.45) (1.38) (1.24)

Inflation 0.170***  0.149**  0.150**  0.187**
(2.65) (2.26) (2.27) (2.82)

Government Stability 0.172***  0.162*** 0.0976
(2.87) (2.61) (1.52)

Corruption 0.0818 -0.0292
(0.51) (-0.18)

Law and Order 0.352%**
(3.35)
N 512 461 461 461 461

t statistics in parentheses

*p < 0.1, ** p< .05 *** p<0.01
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Table 12 : Robustness test with FGLS and resources at desagregated level

(1) (2) (3) (4) ()
FDI FDI FDI FDI FDI
Oil rents 0.0210  -0.0411  -0.0274  -0.0307  -0.0259

(-0.82)  (-1.50)  (-1.01)  (-1.13)  (-0.96)

Natural gas rents 0.0852 0.146 0.162 0.161 0.113
(0.32) (0.49) (0.56) (0.56) (0.39)

Mineral rents 0.103* 0.186***  0.172***  0.168***  0.149***
(1.81) (3.80) (3.16) (3.01) (2.71)

GDP -0.820%*F  -0.7117**  -0.607***  -0.600***  -0.446**
(-4.31)  (-4.19)  (-3.77)  (-3.44)  (-2.36)

Openess 11627 1.090***  0.983***  1.022***  0.718**
(3.76) (3.36) (3.06) (3.17) (2.08)

Infrastructure 0.0317 -0.0574 -0.00614  0.000866 -0.00832
(0.39) (-0.70) (-0.07) (0.01) (-0.09)

Inflation 0.197***  0.172**  0.174*  0.209***
(2.90) (2.43) (2.47) (2.93)

Government Stability 0.188***  (0.186*** 0.114
(2.94) (2.75) (1.62)

Corruption -0.0406 -0.145
(-0.24) (-0.83)

Law and Order 0.343***
(3.23)
N 512 461 461 461 461

t statistics in parentheses

*p< 0.1, * p< .05 ** p< 0.0l
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8 Conclusion

Climate change has forced countries to change their production systems, and they have been looking
for ways to achieve this energy transition, especially for critical metals. The new technologies called
green, having been discovered more intensive in natural resources than those traditional. These re-
sources are mostly found in developing countries. In this context, we have examined Chinese FDI to
determine whether Chinese FDI in Africa is attracted by the natural resources needed for the energy
transition. To do this, we used a database of the Chinese Ministry of Commerce over a period of 19
years (2000-2018) and data sourced from the American Enterprise Institute (AEI) - China Global In-
vestment Tracker from 2005 to 2022.

The results revealed China’s interest in certain types of resources, namely natural gas and mineral re-
sources. Indeed, our results show that natural gas and mineral resources are positively correlated to
FDI flows from China to Africa while oil resources show a negative correlation. These results are in
line with the current context of energy transition in which the biggest polluters, including China, are
engaged. The negative correlation between oil products and Chinese FDI on the one hand, and the
positive correlation of natural gas and mineral resources with these investments on the other hand,
can be explained by the environmental policy that China has been following since the beginning of the

2010s.

Indeed, the latter being among the largest oil producers in the world, is gradually changing its produc-
tion technology by shifting toward green technologies. And these latter require a significant amount of
mineral resources, hence the positive correlation between mineral resources and Chinese FDI. However,
this transition can only happen gradually, and energy is needed to strengthen further the economic rise
of the Chinese economy. This is where natural gas comes into play, as it is an energy source that can
substitute oil and is about 40 to 50% less polluting than oil. Our results also reveal that trade open-

ness and macroeconomic stability are among the main determinants of Chinese FDI in Africa.
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9 Appendix
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Figure 10: Chinese firms investment from American Enterprise Institute (2005 to 2022)
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Table 1 : Descriptives statistics

count mean sd min max

Total natural resources rents 570  11.02834 9.018541  .1928631 55.87479
Oil rents 570 3.83006  9.086983 0 55.40683
Natural gas rents 570  .2519055 .7487941 0 4.381657
GDP 570  7.138294 8873148 5.555394  8.973105
Trade 521  4.068638 .5121357  .2585521  5.027473
Inflation 513  1.651052 1.128079 -3.305445 5.783815
Infrastructure 560  3.012281 1.848508 -4.012312 5.099105
Government Stability 570  8.316009 1.507131 4.458333 11.58333
Internal Conflict 570  8.375044 1.420909  2.958333 12
External Conflict 570  9.768056 1.306093  3.958333 12
Corruption 570  2.035673 .7405679 0 4
Religious Tensions 570  4.015936 1.375871 0 6
Ethnic Tensions 570  3.284722 1.007652 0 5

N 570
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Table 10 : List of countries

Algeria Mozambique
Angola Malawi
Botswana Namibia
Cote d’Ivoire Niger
Cameroon Nigeria
Ethiopia Sudan
Gabon Senegal
Ghana Sierra Leone
Guinea Togo
Guinea-Bissau | Tunisia
Kenya Tanzania
Liberia Uganda
Morocco South Africa
Madagascar Zambia
Mali Zimbabwe
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Table 12 : Pesaran’s CD-test for cross-sectional dependence

Variable CD-test p-value average joint T | mean  mean abs()
FDI 3.844 0.000 19.00 0.04 0.27
Inflation 6.376 0.000 15.51 0.08 0.29
Infrastructure 86.401 0.000 18.34 0.97 0.97
Government Stability | 48.998 0.000 19.00 0.54 0.55
Internal Conflict 11.694  0.000 19.00 0.13 0.35
External Conflict 10.652 0.000 19.00 0.12 0.45
Corruption 4.719 0.000 19.00 0.05 0.40
Law and Order 2.171 0.030 19.00 0.02 0.23
Ethnic Conflict 2.673 0.008 19.00 0.03 0.24
Resources rents 18.111 0.000 19.00 0.20 0.33
Oil rents 6.9 0.000 19.00 0.08 0.13
Natural gas rents 6.803 0.000 19.00 0.07 0.09
Mineral rents 27.075 0.000 19.00 0.30 0.33
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Correlation table

Table 11
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