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Abstract—The study focused on the origin and duration of the
links between energy, CO2 production, and the economy in a
sample of 12 selected sub-Saharan African countries. We used
empirical tests in the annual data for the period 2008-2018.
Special effects vary from country to country, in the long run,
strong energy consumption (EC) and economy growth (EG) in
many countries are associated with increased air pollution. The
long-term results of the test provided economic growth, which
led to short-term CO2 emissions in Benin, the Democratic
Republic of Congo, Ghana, Nigeria and Senegal, this cannot be
done without environmental impact. The link between CO2
emission and the economy has been shown in Gabon, Nigeria
and Togo and shows that air pollution policies can affect their
economy. In addition, bilateral links were found between short-
term economic growth and CO2 emissions in Nigeria and long-
term relations with Congo and Gabon. greenhouse. CO2 in
Benin, Ivory Coast, Nigeria, Senegal, South Africa and Togo.
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[. INTRODUCTION

Economic growth in sub-Saharan Africa has grown
steadily, from 1.3% in 2016 to 2.4% in 2017. It is being
watched slowly in countries like Angola, Nigeria and South
Africa of greatest wealth. Economic growth in South Africa
is expected to fall by 3.2% in 2018 and 3.5% in 2019, but
growth is expected to slow [18]. To accelerate and maintain
the global image, decision makers must invest in human
resources, as described in [12] by reducing waste generation
and increasing efficiency in the region. [23] argues that sub-
Saharan politicians should have the right to face the
challenges of the economic process. It is also important to
ensure that the power to deliver economic development is
strengthened. Growth and development cannot be achieved
without strength. Energy is one of the most important
variables for EG in sub-Saharan Africa and other parts of the
world. [3] showed that access to electricity services is crucial
for solving global and social problems such as poverty,
inequality, food security, environmental problems, well-
being and education. There is so much power that can be
transformed in Africa. EC is vital for EG and access to cheap
and reliable energy is an important part of the waste
generation economy in the oil fields. Low carbon (inactive)
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energy consumption worldwide is necessary and no income
is required [8].

According to UEMOA, FDI is defined as "the acquisition,
creation or development of enterprises". It may also apply to
other personal activities, to any other process in which one
or more persons can simultaneously or as a result control or
consolidate the finances of enterprises, agriculture, trade,
finance or real estate, or to some extent-controlled
companies. "Foreign direct investment is therefore part of the
product structure of a foreign company that acquires shares
in foreign companies [6]. Analysis of the relationship
between foreign direct investment, growth and the
environment, on the one hand, controversy on these harmful
effects on the other: previous research into the environmental
impact of direct investment and foreign trade relied heavily
on "direct" equipment, while equipment " indirect "allows
direct investment and foreign trade is economic reality [20].
Per the Kuznet environmental curve (EKC), the combination
of GDP growth and emissions is non-linear and assumes that
forming a typical U-shape [9]. This idea under the arc ends
in a study conducted in 25 OECD countries, [14]. As part of
this study, they observed an unstable ratio of U-shaped CO2
emissions per capita. Per capita and active GDP per capita in
the years 1980-2010.

Although sub-Saharan Africa wants to develop
economically, recent economic developments, energy needs
and calls from foreign investors have raised significant
concerns about pollution and in particular CO2 emissions
[9]. [21] also confirmed that economic development must be
a sin for everyone despite pollution. The impact of EG on the
environment are most noticeable in countries where business
is growing rapidly, causing CO2 emissions and affecting
human health on a daily basis due to economic activities. It
is also from [16] found that their policies and regulations
have a major impact on industrialization, urbanization,
irrigation, fertilizers, pesticides, and waste disposal,
particularly in developing countries.

This study extended the current literature as follows. First,
we measured the direct and indirect effects on direct
investment, foreign trade and on CO2 emissions in certain



sub-Saharan countries. Direct and indirect influence on the
impact of foreign direct investment on CO2 emissions.
Second, we use a backward quantitative panel to study the
impact of FDI on the global distribution of CO2 emissions.
Compared to the OLS method, quantitative feedback checks
whether foreign direct investment and foreign trade
systematically influence CO2 emissions at all quantitative
levels, in particular in large or small quantities.

II. LITERATURE REVIEW

Although the theoretical results suggest a link between
FDI, growth and the environment, empirical data are more
useful and fall into four categories. The first creates a
coherent link among EC and growth. The latter demands an
increase in energy use due to EG. The second relationship
between the two does not create a causal relationship among
FDI and economic growth. The pollution and paradox
hypothesis allow Kuznet's environmental curve to truely
understand the relationship between FDI, growth and the
environment and test two hypotheses.

First, with regard to the Pollution Haven Hypothesis
(HHP), it should be noted that the political and regulatory
considerations that allow companies to exhaust less severe
environmental  conditions  eliminate  environmental
degradation. [1] tested their HHP and stated that foreign
direct investment is not associated with environmental
degradation in the case of the Gulf Cooperation Councils
from 1980-2009. They argue that there is a system of
nonlinear relations between direct foreigners. CO2
investments and emissions reflecting the lack of validation
of HHP. [12] used a panel model to determine that FDI has
a significant negative impact on CO2 emissions in the
European Union from 1988 to 2009. [13] have already
discussed these findings in priority environmental
regulations for funding industries in European countries
between 1998 and 2007. [5] confirmed, however, they
observed a unilateral causal relationship between FDI and
CO2 emissions. Here, 18 countries in Latin America are
increasing CO2 emissions, due to the rise in foreign direct
investment. [24] confirmed this result, indicating that there
was an increase in the CO2 emissions of FDI in China from
1980 to 2009, similar to the Middle East.

In addition, foreign direct investment can encourage an
increase or decrease in CO2 emissions. [22] showed that
HHP was approved in the United States, France and England
and rejected by Canada between 1970 and 2010. However,
there was no statistically significant association between
foreign investment. direct emissions and CO2. In fact, this is
the case in Turkey, where [11], on the basis of the
autonomous deferral model (ARD), could not identify a
significant link among FDI and emission reduction of CO2
between 1970-2014, because of the small impact of FDI in
GDP.
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[16] studied the link among EG, CO2 emissions and EC in
industrialized and emerging countries from 2001-2017 and
showed a regression; the GMM model still showed that it did
not work. EG has a direct impact on EC, but has a significant
indirect impact on CO2 emissions in new countries and a
significant indirect impact on energy consumption, but has a
direct impact on CO2 emissions to new countries and
regions. CO2 emissions from EC in all developing countries
have an immediate impact on the development of
industrialized and emerging countries. In developing
countries in Asia, [10] examined the link between renewable
energy use and CO2 emissions from the 1980-2014. They
used the OLS and OLS dynamic estimates and found that
they play a very important role in economic growth and
energy consumption. With regard to CO2 emissions, he
noted that EG and EC are lowering the quality of the
environment. Regarding CO2 emission, [7] identified that it
a significant direct impact on EG, population and energy
intensity in regional and global CO2 emissions, while carbon
dioxide emissions from renewable sources. down to around
the world and in Europe, Asia and South Africa

In general, most previous studies on the effect of foreign
trade on the environment and foreign trade used moderate
regression. Of course, there are still aspects that need to be
improved. First, several studies have shown the indirect
effects of FDI and foreign trade on CO2 emissions, with
economic growth being considered an important factor.
Secondly, researches were unable to identify the broader
environmental impacts of FDI and foreign trade, with CO2
emissions changes.

111 METHODOLOGY

The aim of this study is to study the impact of FDI on
CO2 emissions in sub-Saharan Africa. Previous researches
were conducted on the effect of EC and CO2 emissions and
have shown a significant effect in EG, while [2], have
noticed a significant effect of FDI on EG. We refer to these
earlier studies to identify the most important parameters for
the definition of our model.

Hansen formalized the General Momentum Model (GMM)
in 1982. In general, GMM is generally used to evaluate
vertical regression parameters in a panel data model and a
single heterogeneity is unclear. For the ESL model, it is not
compatible with a limited number of periods and a large
number of transverse observations. While a typical amount
of small panel data in the microeconomics is the case with
many other consecutive GMM evaluators given in [2]. For
this research, we adopted a level of distribution of GDP per
capita, EG using the Arellano estimator and GMM Bond
(1991). The following comparison shows an empirical
impact on the impact of bilateral direct FDI, EC, CO2
emissions and capital on the EG of sub-Saharan Africa.



LOQ(GDPP)h,t = fo + B1DCO2y 5 + B,CO2y
+ B;C02,, + ﬁ4D(lOgFDI)h,st
+ Bslog (FDI), . + Bslog (FDI)g, + €p

Where h is defined as the host countries, s defined source
countries, t is defined as the time interval. 5, represents the
arbitrary constant, f; is the correlated coefficient in respect
to various variable type. €, . is the errors term, DCOZ is the
difference CO2 emission, CO2), represents the emission of
host countries, FDI, inflow of host countries, DFDI
represents the difference of FDI on economic growth of the
sub Saharan African countries.

Panel data were used in the analysis of 35 host countries
and 40 countries of origin. Due to availability, data were
collected for the period 2004-2015. All data were collected
from [18]. Figure 1 shows investments in sub-Saharan Africa
in 1980-2015.

=Nl outflows
Fig. 1. FDI flows (%GDP) in the Sub-Saharan Africa
@ LBl

Sub-Saharan Afica(2001)
4121

Fig. 2. FDI (%GDP) of Sub Saharan AFRICA from1970-2018
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From Figure 2 above we can observe that from 1971 to
2001 the FDI of the Sub Saharan Africa has an increasing
trend which can be explained by the adoption of policies that
attracted foreign invested. But from 2001 to 2018 there is a
net decrease in foreign investment due to many factors but in
this study, we mainly focus on the emission of CO2

IV. EMPIRICAL ANALYSIS AND RESULT

We examined the impact of several variables, such as
differences in CO2 emissions (CO2D), CO2 emissions in
recipient countries (CO2h) and countries of origin (CO20),
differences in FDI flows (DFDIf), FDI inflows in receiving
countries (FDIh) and outgoing FDI in countries of origin
(oFDI) for the EG of host countries in Sub-Saharan Africa
(GDPPh) to 36 host countries and 40 countries of origin
using the MCO regression, permanent and random effect, as
well as the generalized torque method (GMM), which takes
into account the levels of EG delay using the GMM estimator
of [5]

The following table 1 shows that the advantages and
disadvantages of the difference between CO2 emissions at
EC are favorable countries. Concern about fairness indicates
that the CO2 emissions of beneficiary countries have a
negative impact on economic growth in host countries, so
that the government may need more care. with regard to
medical care. - environmental pollution and cancer.



TABLE 1 IMPACT OF VARIOUS VARIABLE ON EG IN THE SUB
SAHARAN AFRICA

Regression Fixed Random Notes:
Effect Effect ok
Dependent
variable: EG
DCO2 0.009%** 0.013***  0.015%**
(0.002) (0.004) (0.002)
CO2hs —0.020**  0.013***  0.005
(0.004) (0.004) (0.005)
CO20 —0.003 —0.004 —0.008%**
(0.003) (0.005) (0.003)
DFDIf 0.021%** 0.005* 0.008***
(0.004) (0.003) (0.002)
FDIh 0.020%** 0.009***  0.017***
(0.003) (0.003) (0.003)
oFDI 0.018%** 0.004 0.0 1%**
(0.005) (0.003) (0.002)
Dfd —0.001 0.001***  0.001***
(0.001) (0.001) (0.001)
Fdhe —0.004**%  —0.001***  —(0.002%**
(0.001) (0.001) (0.001)
Fdho —0.001 —0.001 0.001
(0.001) (0.001) (0.001)
Constant —0.376%**%  —4.713%**  —] 761%**
(0.129) (0.532) (0.207)
Observations 1,732 1,732 1,732
R-squared 0.978 0.790
Hausman test 0.000

Significance at 0.01 level, ** = Significance at 0.05 level and, * =
Significance at 0.1 level.

The impact effects show a positive correlation with the
CO2 emissions of the countries, but are not a significant
factor for the CO2 emissions of the countries that benefit
from the national economic benefits. a blessing. The CO2
emissions of the countries concerned have an impact on the
overall use of the model, but not only have a significant
impact on the countries' ECs, but have little effect on
emissions and long-term effects. The national economy is
being embraced. All models show that the growth and spread
of FDI in countries that benefit from the national economy
and the effects have a positive and significant effect. good
and important. FDI in producing countries.
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TABLE 2 IMPACT OF VARIOUS VARIABLE ON THE EG OF SUB
SAHARAN AFRICAN COUNTRIES (GMM)

Dependent variable: (1) 2) 3) 4) 5)
EG
logGDPPCht-1 0.895 0.903 0.804** 0.853** (.540*
kkok kkok * * kk
(0.005 (0.005 (0.017)  (0.006) (0.021)
) )
DCO2 —0.00 0.007*
8*** kk
(0.001 (0.002)
)
CO2h 0.021 0.013*
kkok kk
(0.001 (0.003)
)
CO2o0 0.012 —0.001
ok
(0.001 (0.003)
)
DFDIf 0.001 0.003*
*
(0.003) (0.002)
oFDI 0.009** 0.004*
* *
(0.003) (0.002)
FDIo 0.015%** 0.006*
* kk
(0.003) (0.002)
Dfd 0.000 0.001 0.001 0.001** 0.001*
kkok skkok * kk
(0.001 (0.001 (0.001)  (0.001) (0.001)
) )
Fdhe -0.00 -0.00 -—0.001* -0.001 —0.001
2*** 1 koksk * ok kkok
(0.002 (0.002 (0.001)  (0.001) (0.001)
) )
Fdsc —0.00 —0.00 —0.001 —0.001  —0.001
2 2 kkok ok
(0.001 (0.001 (0.001)  (0.001) (0.001)
) )
Observations 6,423 6,598 972 6,568 961

Notes: ***Significance at 0.01 level, **Significance at 0.05 level and
*Significance at 0.1 level

The economic growth of the country benefits from the
recovery and the negative effects and long-term



sustainability shows a close relationship, but has no
significant impact on the national economy.

The table below, summarizes the result when taking into
account the impact of EC, CO2 emissions, FDI and capital
on the EG of the recipient countries in the Sub Saharan
Africa using regression, fixed power and GMM difference.
The most important independent variable is GDP per capita.
Inhabitant, which required EG.

The difference in CO2 shows a positive and significant
effect on economic growth in any model except GMM, due
to its negative influence on the economy. The CO2 outcome
of all variables except the GMM model show that economic
growth is caused by differences in carbon dioxide
differences. Carbon dioxide production in the host country
has shown a positive and significant link with EG all over,
except for the recession, due to renewable behavior is
influenced. bad in the economy. Recognition of carbon
dioxide emissions can be found in all but examples of
stimulating economies due to an increase in carbon
production by two. baggage in the host country. CO2
production in this country follows only a positive and
important relationship with GMM's personal economic
growth, but in all other instances the effect is negative but
negative. in economics. The variation in FDI shows a
positive and significant correlation with EG, but not for
individual GMM, due to the fact that it has a positive effect,
however it does not. economic growth has increased
significantly. The result of the difference in FDI shows that
an increase in FDI drives the economy.

V. CONCLUSION AND RECOMMENDATION

The purpose of the conducted research was to evaluate the
impact of external CO2 emissions from emissions. All
models show that the difference between CO2 positively
influence the national economy. The removal of the signs
indicates that CO2 emission will have a detrimental effect on
the growth of the host country, and the situation in question
is showing positive and important consequences in the
countries involved. On the other hand, withdrawal effect
shows a close relationship between CO2 emissions from
recipient countries, but they do not show the significant
impact of CO2 emissions from developing countries on the
economy of developing countries. Domestic CO2 emissions
are negatively related in all models, but they did not affect
the EG of the host countries, but in respect of recession
associated with long-term results are not important to them
to grow the country's economy. All examples show that most
FDI in the host country has a positive and significant impact
on the country's EG and that the country's FDI originates,
there is a positive and positive effect on economic growth.
countries experiencing the recession and its mitigating
effects, and in the context of the organization, showing a
positive but not significant impact on sub-Saharan Africa's
economic well-being in 2004 and 2015. The results reflect
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the heterogeneity of the effects of foreign direct investment
CO2 emissions, impact of foreign direct investment on
negative and significant CO2 emissions. Our results also
confirm that there is an EKC hypothesis in the poorest
countries. However, the environmental impact of FDI
depends on the indirect and adopted effects. The empirical
results presented above have the following political
implications.

First, since FDI can be a channel for green technology, it is
necessary to develop and apply stricter environmental
standards for low emissions to attract net foreign direct
investment. Small and medium-sized countries should
optimize the distribution structure of FDI and encourage the
quality of FDI rules rather than quantitative methods.

Secondly, it is important to ensure that the use of
environmentally friendly technologies in export-oriented
industries improves the structure of small and medium-sized
emissions trading. Sub-Saharan countries can offer different
incentives, such as tax breaks or whole-industry exemptions,
to encourage producers to switch to environmentally-
friendly industries. It is again estimated that exports of
environmentally harmful products to this area will be limited
or prohibited.

Our study has its limitations, since the characteristics of the
potential spatial relationship between neighboring countries
in sub-Saharan Africa, other analyzes can investigate the
spatial effect of FDI, foreign trade and CO2 emissions.
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