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ABSTRACT

This paper closely examines how selected macroeconomic variables affect income in Sub-Saharan
Africa (SSA). The study employs a more recent dataset and uses fixed and random effects models
to characterise the nature and direction of impact evidenced from the data. The analysis further
incorporates a monetary policy element by introducing money market interest rate and examining
its effects. In general, the paper reveals that income in SSA is significantly affected by trade.
Additionally, money market interest rate is found to have no major impact on income as may be
perceived, suggesting that this aspect of monetary policy has not played a major role in affecting
income levels in SSA. The findings of this study can serve as a guide for policy makers within the
region when considering policy actions in relation to income.
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1 INTRODUCTION

Economic literature is replete with studies
supporting and some opposing the various
elements that characterize income generation
and its determinants, but few (Ravallion, 2004;
Afonso et al., 2010; Mehregan et al., 2012; Ata
et al., 2019) examine the issues associated with
it in the context of Sub-Saharan Africa (SSA).
Admittedly, there is no one variable that can

be identified as single-handedly being the only
factor that affects income in any given economy.
Historically, there are always a number of these
factors with few country-specific variations.
It is no wonder that the frequently cited
paper of Roberto Perotti (1996) even considers
demographic factors and includes democracy in
his study of income distribution and growth. It
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is fair to say that he paved the way for a more
insightful and a deeper approach towards the
investigation of income and its distribution and
effects in recent history.

When considering the macroeconomic factors
that affect income in SSA, it is vital to observe
that in some of the countries, international
trade constitutes an important share of the
gross domestic product (GDP) as it proves
valuable in the prospects of profit growth and
reduced dependence on already known local
markets (Surugiu and Surugiu, 2015). Thus, it
is essential to mention that the importance of
international trade is at a higher level in the
region now more than ever. The participation
of SSA countries in international trade allows
for the availability of many trade-related op-
portunities as they emerge into more globalized
markets. In this regard, the significance of
international trade and its links to income
generation cannot be underestimated. Equally
vital is the prominence of foreign aid, FDI, and
inflation in the same vein.

Consequently, this paper aims to investigate
the relationship between selected macroeco-
nomic variables (which include trade, foreign
aid, FDI, and inflation) and income in the
context of SSA during the period of 2005
to 2018. Additionally, the study attempts to
provide a better overview of direct monetary
policy effects on income within the region by
examining the effect of money market interest

rate on income. This is something that is
missing in available economic literature within
the scope of SSA.

The study’s contribution to current economic
literature is characterised in two aspects. First
and foremost, the paper uses a more recent
dataset and a broader selection of countries to
investigate the relationship between income and
the selected determinants, thereby providing a
more current and comprehensive contribution
to the current state of knowledge in the subject
area. Secondly, by including a broader range of
macroeconomic variables such as foreign direct
investment (FDI), foreign aid, inflation, and
international trade, the paper is able to offer
more ample recommendations for policy makers
in SSA. Furthermore, the paper introduces an
extended model to investigate the effects of
monetary policy by incorporating money mar-
ket interest rate, thereby offering meaningful
insights for both academics and policy makers
about the monetary policy effect on income
within a region that often lacks such targeted
research.

The remaining sections of the paper are or-
ganized in the following manner: First, a review
of literature on factors affecting income is given
in Section 2. Materials and Methods used in the
study are presented in Section 3. The empirical
result of the analysis and discussion then follows
in Sections 4 and 5 respectively. Finally, the
conclusion is presented.

2 REVIEW OF LITERATURE

2.1 Trade, FDI, and Income

International trade is estimated to have both
direct and indirect effects on development by
enhancing growth and promoting employment
in various sectors of an economy. Nevertheless,
the direct effects that trade exhibits on income
has always been difficult to measure. In a recent
study, Feyrer (2019) estimated that about 17
percent of the variations in income growth
across countries between 1960 and 1995 can be
accounted for by the differences in predicted
growth of trade. Amjad (2015) also aimed at

investigating the impact of trade on income
distribution localised to Pakistan and found
trade as having a negative impact on income
distribution and likewise that income inequality
was affected by remittances and GDP.

Erpek (2014) similarly investigated the ef-
fects of international trade on income in the
context of Western Asia and found a positive
relationship between international trade and in-
come. Additionally, the study of Lee (2014) also
revealed a statistically significant relationship
between international trade, income inequality
and poverty.



What Affects Income in Sub-Saharan Africa? 225

Meanwhile, Meschi and Vivarelli (2009)
found that in developing countries, especially
through importation and exportation, trade
with high-income countries tend to worsen in-
come distribution. By extension, differences in
technology and the nature of those technologies
themselves between developed and developing
countries may be a significant factor influencing
how trade affects income distribution. On the
other hand, the studies of Irwin and Terviö
(2002), Noguer and Siscart (2005), and Arad-
hyula et al. (2007) suggest that more trade
increases income. However, Irwin and Terviö
(2002) also highlighted that the estimates on
the effects of trade on income using OLS were
biased in almost all the years they sampled,
akin to the findings of Frankel and Romer
(1999) who successfully introduced country-
specific geographic attributes in their study
and subsequently concluded that trade has a
positive and significant effect on income.

FDI inflows are often seen as a significant
contributor to the overall gains of the host
economy. Such inflows can help increase GDP
and assure a multiplier effect which when
positive, can result in an increase in national
income. The question to consider is if this is
always the case and if the response to income
differs in the context of SSA. Studying the
relationship between FDI and economic growth,
Mahembe and Odhiambo (2014) revealed that
FDI is a major contributor to economic growth.
They argue that FDI affects economic growth
by stimulating the transfer of knowledge both in
skill acquisition and labour training. This seems
to be a widely held position among academics.
However, Herzer et al. (2008) challenged this
position by arguing that FDI does not have
a short- or long-term effect on growth for
majority of the countries in their sample. They
further argued that the correlation between FDI
growth and its impact on income per capita in
developing countries is rather not clear.

Wu and Hsu (2012) also concluded based on
their study that FDI has a minimal effect on
income inequality whereas international trade
has a positive impact on income distribution.
Meanwhile, Gao (2004) used a similar approach
as Frankel and Romer (1999) and established

that FDI inflows have a positive correlation
with income. Considering that various authors
report different findings about the impact of
FDI on income and subsequently on economic
growth, it seems likely that the more a host
country is systematically and infrastructurally
developed, the more it tends to gain from FDI
inflows. Thus, when an economy has a well-
developed and properly structured financial
market, it stands to gain considerably more
from the inflows of FDI (Alfaro et al., 2004).

2.2 Inflation, Interest Rate,
Foreign Aid, and Income

While contemporary economic literature is
awash with studies about the effect of inflation
on income inequality, the direct effects of
inflation on income levels itself is often not
mentioned. An example is the study of Monnin
(2014) which concludes that low inflation rates
are associated with higher income inequality
and as inflation increases, income inequality
decreases. Relatedly, Li and Zou (2002) report
that inflation decreases the rate of economic
growth and has a negative impact on income
distribution. Thus, a direct report on the actual
impact of inflation on income levels seem to be
missing especially in the SSA context.

Similarly, various authors have examined
interest rate in an approach to characterise its
effect on economic growth but again, a detailed
examination of its direct effect on income levels
seem to be missing. For instance, there are
empirical studies that examine the relationship
between interest rates and inflation towards
economic growth resulting in the conclusion
that interest rate has a significant impact on
economic growth (Jelilov, 2016; Ramlan and
Bin Suhaimi, 2017).

While examining the effects of foreign aid on
income, it is common to come across evidence-
based views that are yet divergent. Some au-
thors report that development aid has a robust
direct effect on donor exports and consequently,
recipient countries experience an indirect effect
on their income levels although these effects
are heterogenous and differ from region to
region (Martínez-Zarzoso, 2019). Additionally,
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aid is seen to promote economic growth while it
positively affects income (Gomanee et al., 2005;
Karras, 2006) and some even provide evidence
that foreign aid reduces poverty (Addison et
al., 2005). Conversely, others conclude that for-
eign aid negatively impacts per capita income
(Nowak-Lehmann et al., 2012). Evidently, there
is no consensus about the effects of foreign aid
on income. However, as the goal of most SSA
countries is to boost economic growth, these
findings are certainly useful.

2.3 Research Gaps

The main research gaps identified and ad-
dressed by this study is the lack of a wider cross-
country examination of the observed variables
that affect income within SSA. Most of the
concluded research currently available deals

with either (1) a single variable observed over a
few countries, (2) multiple variables observed
in a single country or (3) multiple variables
observed in a few countries. At the same time,
majority of the available studies do not focus on
the countries of SSA. This study addresses that
gap by offering a comprehensive examination of
the variables affecting income on a regional level
and with a focus on SSA. Furthermore, most of
the available studies of recent times only focus
on income inequality and distribution while
ignoring income levels and how it is affected.
More so, the studies that directly consider the
dynamics of income in SSA predate the late
2000s, necessitating the importance of newer
research. This study addresses such gaps by
offering a holistic approach that employs more
recent data about macroeconomic variables
affecting income in a broader regional context.

3 MATERIALS AND METHODOLOGY

To achieve the objective of the study, two
different initial models are developed in this
paper. We selected a sample of twenty-five (25)
countries over a period of 14 years (2005–2018)
for the main model. For the second model, only
ten (10) countries are selected for the same
period due to constraints of data availability.
The first model uses income, trade, foreign
direct investment, foreign aid, and inflation
data for the 25 selected SSA countries while
the second model is extended to include money
market interest rate.

The first model is an unbalanced panel
with a total of 350 observations while the
second constitutes a panel with a total of 140
observations. The countries are sampled purely
based on the availability and consistency of
data. The summary statistics and correlation
analyses are provided in Tab. 4 and 5 in the
Annex.

3.1 Data

GNI per capita measured on purchasing power
parity (PPP) is used as a proxy for income,
being the main dependent variable. We used

this indicator primarily because it is a metric
that takes into consideration all income inflows
into the economy of a nation, regardless of
whether it is earned within the country or not
(World Bank, 2020a).

Balance of Trade as a percentage of GDP,
referenced simply as Trade is used as a proxy
for international trade. This variable is a major
macroeconomic indicator of the comparative
importance of international trade in and for
the economy of a country and it is obtained
primarily from UNCTAD (2021). We expect
trade to have a positive sign based on the
theoretical foundation presented by Frankel and
Romer (1999) who estimated that trade raises
income. Similar results were achieved by Erpek
(2014) as well as Feyrer (2019) who predicted a
significant effect on income with about one-half
elasticity.

The remaining variables employed include
inflation as measured by the consumer price
index in annual %. This data is obtained from
the World Bank (World Bank, 2020b). When
inflation increases and there is a resultant
adjustment based on the cost of living, then
income is also expected to rise. The reverse is
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also true when there is an increase in inflation
with no adjustments. However, inflation can
also have a negative effect for credit demand
(Maiti et al., 2020) which then translates into a
negative effect on income. We, therefore, expect
inflation to have a negative sign.

Foreign direct investment (FDI) inflows is
also used in this study and to ensure that
the relationship to be observed between the
other variables is non-spurious. This data is
also derived from the World Bank’s data bank
(World Bank, 2020c) grounded on the sixth
edition of the IMF’s Balance of Payments
Manual (BPM6). As far as FDI is concerned, its
contribution to employment and subsequently
the salary structure should necessarily improve
income. Theoretically, this makes economic
sense as also proven by the study of Cassette
et al. (2012). Our initial assumption, therefore,
proposes a positive sign.

Net official development assistance and of-
ficial aid received is then used as a proxy
for foreign aid (World Bank, 2020d). We refer
to this variable simply as F Aid. We expect
foreign aid to have either a positive or a
negative sign. The relationship is unclear until
empirically proven, given that different kinds
of foreign aid yield different results, especially
considering the heterogeneity of the SSA region
(Addison et al., 2005; Martínez-Zarzoso, 2019).

The last variable employed is money market
interest rate (International Monetary Fund,
2021), referenced simply in this paper as inter-
est rate (IR). A higher rate of interest often
discourages credit demand while a lower rate
of interest often translates into cheaper credit,
thus boosting credit demand which can lead to
an increase in income. Consequently, we expect
money market interest rate to also exhibit a
negative sign.

3.2 Unit Root Test

Because of the nature of the dataset, it was
necessary to conduct a unit root test to estab-
lish the stationarity of the variables. We used
the Im-Pesaran-Shin (IPS) unit root test to
determine the order of integration. Based on the
results of IPS unit root test of model 1 (Tab. 1),

the null hypothesis is rejected for foreign aid,
foreign direct investment, inflation, and trade.
We then transformed income by differencing it
once to achieve stationarity.

For model 2, FDI and inflation are stationary
at their original values. Trade, foreign aid, and
interest rate achieve stationary at the first
differencing while income is stationary at the
second differencing (Tab. 1).

Tab. 1: Unit Root Test

(1) (2)
Variables Statistics Statistics
F Aid 4.1774*** −1.1491

(0.000) (0.125)
FDI −2.8662*** −2.0845**

(0.002) (0.019)
Inflation −4.4995*** −3.7984***

(0.000) (0.000)
Trade −2.1098** −1.6028

(0.017) (0.054)
Income 6.6441 6.2069

(1.000) (1.000)
D.Income −3.2032*** −0.6209

(0.001) (0.267)
Interest rate −1.0725

(0.142)
D.F Aid −4.2953***

(0.000)
D.Trade 4.0598***

(0.000)
D.Interest rate −2.8486***

(0.002)
D2.Income −2.8308***

(0.002)
Notes: *** p < 0.01, ** p < 0.05, * p < 0.1.

3.3 The Model

The conventional approach used in this study to
investigate the effect of the selected variables
on income is to regress the variables (trade,
foreign aid, foreign direct investment, inflation,
and interest rate) on income using panel data
regression. We use fixed effects (FE) and
random effects (RE) models to achieve our goal.

We fittingly group income strategically to
the observed factors and model it with the
selected variables accordingly. The presence of
a statistically significant correlation between
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the variables are also tested using the FE
model. The panel regression equations for the
FE models are given as:

Yit = α0 + α1 Faidit
+ α2 FDIit +

+ α3 Infit + α4 Tradeit + uit,

(1)

Yit = α0 + α1 d.Faidit + α2 FDIit +
+ α3 Infit + α4 d.Tradeit +
+ α5 d.IRit + uit,

(2)

where Yit for equation 1 is income after first
differencing and Yit for equation 2 is income
after second differencing, all for country i in
period t; α0 is the constant and uit is error term.
Also, α1, . . . , α5 are coefficients to be estimated,
Faidit

, FDIit, Infit, Tradeit, and IRit are vectors
of the independent variables.

We also use the variance components model,
otherwise known as the random effects model,
to aid in controlling for any unobserved time-
constant heterogeneity (Maddala, 2001; Greene,
2003; Baltagi, 2008). The equations for the RE
models are given as:

αi ∼ iid(0, σ2
α),

D.incomeit = α+∆x1
itβ + αi + uit,

uit ∼ iid(0, σ2
u),

(3)

D2.incomeit = α+∆x1
itβ + αi + uit,

uit ∼ iid(0, σ2
u),

(4)

where αi is time-invariant and homoscedastic
across individuals and it contributes to the

correlation between the country, year and the
variables. Also, βs are the coefficient values
of the independent variables (trade, foreign
aid, foreign direct investment, inflation and
interest rate); iid indicates the independent and
identically distributed variables, α is overall
mean being captured in the variables and uit

is the error term or the random error.

3.3.1 Hausman Test
The Hausman test is used here as the robustness
check between the FE models and the RE mod-
els. This test is a statistical hypothesis check
to evaluate the consistency of the estimators
employed in this paper to determine if our
statistical model corresponds to the dataset
used. Hausman test tests the null hypothesis
H0 such that xit and uit are uncorrelated. At
different levels, the FE model and RE model
would be considered.

H0 is the random effects model:

D.incomeit = α+∆x1
itβ + αi + uit, (5)

D2.incomeit = α+∆x1
itβ + αi + uit. (6)

H1 is the fixed effects model:

D.incomeit = α+∆x1
itβ + uit, (7)

D2.incomeit = α+∆x1
itβ + uit. (8)

¯̂
βRE is consistent under the null hypothesis

and ¯̂
βFE is consistent and appropriate under the

alternative.

4 EMPIRICAL RESULTS

The results of the FE model from Tab. 2 point
towards trade in its level having a statistical
significance and a positive relationship with
change in income whereas foreign aid, FDI, and
inflation appear as not statistically significant.
At the same time, the results from the RE
model also show trade as being statistically
significant and having a positive relationship
with change in income. The model further
shows a weak positive correlation with rho of
0.020. The other variables do not appear to

prove any significant contribution to income
(Tab. 2). The positive statistically significant
relationship between trade and income evident
in both models is similar to the findings of
Feyrer (2019), with the simple economic impli-
cation being that trade increases income. The
implication is that much like other economies of
the world, trade has proven to have a significant
effect on income also in SSA.

Although both the fixed and random effects
variants of model 1 exhibit similar behaviour
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and produced similar results, the output of the
robustness Hausman test 1 (Tab. 6 in the An-
nex) indicates the FE model as more consistent
and appropriate. Consequently, the output of
the FE model is considered in the discussion.

Tab. 2: Model 1

Variable FE RE
Constant 647.378*** 423.180***

(120.964) (84.691)
F Aid 0.000 −0.000

(0.000) (0.000)
FDI 0.000 0.000

(0.000) (0.000)
Inflation 0.539 −5.786

(10.188) (7.422)
Trade 45.173*** 12.428***

(6.496) (2.949)
σu 659.131 101.854
σe 708.376 708.376
ρ 0.464 0.020
Adj R-squared 0.063 0.139
Notes: Dependent var. = D.Income; *** p < 0.01.

Tab. 3 presents the results of the extended
model in which we included money market
interest rate to identify its effect on income, if
any. The output from the FE model 2 imply
that FDI in its level has a statistically signifi-
cant negative effect on change in income at the
second difference. Although the opposite results
would be generally expected, our findings seem
to be in line with Herzer et al. (2008) who found
that in majority of their sampled countries,
there was no effect of FDI on growth and
concluded that the relationship between FDI’s
growth impact and income is rather unclear in
developing countries. At the same time, money
market interest rate, inflation, and foreign aid
do not exhibit any statistical significance in this
extended model.

On the other hand, the RE model (Tab. 3)
indicates that all the observed variables have no
significant relationship with income. Neverthe-
less, money market interest rate has a negative
coefficient in both the FE and RE models,
which is in line with our initial expectations.
The results of the robustness Hausman test 2
(Tab. 7 in the Annex) indicates the RE model
2 to be consistent and appropriate between

the two models. The RE model is therefore
considered as the basis for discussion.

Tab. 3: Model 2

Variable FE RE
Constant 27.041 14.964

(38.898) (25.988)
D.F Aid 0.000 0.000

(0.000) (0.000)
FDI −0.000** −0.000

(0.000) (0.000)
Inflation −1.262 −1.075

(5.733) (3.195)
D.Trade −7.679* −5.417

(4.391) (4.059)
D.Interest rate −4.930 −7.579

(8.970) (8.386)
σu 49.069 0
σe 202.049 202.049
ρ 0.056 0
Adj R-squared 0.060 0.096
Notes: Dependent variable = D2.Income;
** p < 0.05, * p < 0.1.

4.1 Robustness Check

As a measure of robustness, we performed a lag
distribution test on both FE and RE models 1
and 2 using lag 1 and lag 2. Considering the
fixed effects model 1, the results in Tab. 8 in
the Annex indicate that trade in its level has a
positive effect on change in income and remain
significant at no lag, lag 1 and lag 2. Foreign
aid, FDI, and inflation are not significant in this
model. Therefore, a consistent result is shown
for the factors affecting income in SSA countries
in both model 1 and its lag equivalents. This
further proves the Hausman test to be right
in identifying the fixed effects model 1 as the
appropriate first model.

There is, however, no consistency in the
results of FE model 2 when compared with
its lag equivalent. At no lag, trade and FDI
are found to be significant. At lag 1, trade is
not significant while FDI remains significant.
Meanwhile at lag 2, none of the variables are
significant. Nevertheless, this is no cause for
alarm given that this model was not chosen and
therefore, not considered in the discussion.
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When comparing the variability of the
dataset for the fixed effects model 1, there is
an improvement of the variables from no lag to
lag 2. At no lag, there is a variability of 14.60%.
At lag 1, the variability is 15% and at lag 2, the
variability is 16.30%. Similarly, an improvement
is shown for fixed effects model 2. The result
shows that 6.03% variability is explained by
the explanatory variables for model 2 at no
lag, 6.57% is explained by the explanatory
variables at lag 1 and 7.63% is explained by

the explanatory variables at lag 2 as shown in
Tab. 8 in the Annex.

Tab. 9 in the Annex shows the results for
lag distribution of the RE models. For model
1, trade shows a positive significant effect at
no lag, lag 1, and lag 2. Foreign aid, FDI and
inflation are found non-significant. For model
2, none of the variables show a significant effect
with income at no lag, lag 1, and lag 2. This
model proves a consistency in the results for
both RE models.

5 DISCUSSION OF RESULTS

The study aimed to ascertain the effect of
international trade, foreign aid, foreign di-
rect investment, inflation, and interest rate
on income, using panel data from the period
2005–2018 for selected SSA countries. Fixed
effects and random effects models were used to
establish the relationship between the variables
at various significance levels.

We applied the Hausman test as a robustness
measure to select the best of the two models.
Consequently, the fixed effects model 1 is
proven as appropriate for model 1 whereas
the random effects model 2 is consistent and
appropriate for model 2. We further applied the
models at lags 1 and 2 for comparison and found
that apart from model 2 of the fixed effects,
the other models have consistent results with
their lag equivalents, thereby further proving
the robustness of the models.

5.1 Income and Trade

International trade has a substantial effect on
the distribution of income across SSA countries.
It is of the observation that trade has an impact
on employment and wages in the occupational
or sectoral level (UNCTAD, 2013b). Trade plays
a crucial role in the job creation process and
subsequently in the poverty alleviation process.
It is also observed that international trade
increases government revenue which helps the
poor in financing their social expenditures. In
evaluating the effect of international trade on
income, several issues arise on the structure of

trade policy and the general structure of trade
itself in protecting the citizens of SSA to ensure
maximum economic gains. Programs such as
Aid for Trade and the multilateral agencies
programs, among others, were launched by
the World Trade Organisation to assist Least
Developed Countries (LDC), some of which are
in SSA. The programs aimed at overcoming
some limitations and alleviating poverty and
also to help achieve sustained growth of income
in various African countries (DiCaprio and
Trommer, 2010). In that regard, some studies
(Nicita et al., 2014; Noguer and Siscart, 2005;
Spilimbergo et al., 1999) have found trade to be
significant with a positive impact on income.
In line with those studies, our findings also
showed that international trade has a positive
significant impact on income. Bensidoun et al.
(2011) also concluded in their study that a
change in the factor content of trade has a
significant impact on trade depending on the
level of national income.

Our results ascertain a positive impact of
trade on income in SSA, confirming the findings
of Spilimbergo et al. (1999) and mainly also
Noguer and Siscart (2005) who concluded based
on their findings that the more a country trades,
the higher the level of income they achieve. In
the late 90s, Frankel and Romer (1999) asserted
that trade has a significant and a positive effect
on income and the effect is robust. Additionally,
Feyrer (2019) also concluded on a similar result,
finding trade to have a significant effect on
income. Our result confirms that the trend is
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no different for the countries of SSA and that
trade is beneficial in boosting the income levels
of SSA.

5.2 Income and Foreign Direct
Investment

FDI is estimated to be a major driver of
income growth in SSA. Africa has experienced
a significant surge in domestic investment over
the past two decades. That notwithstanding,
most countries in the region of SSA still
experience a wide gap between the requirements
for investment and the availability of domestic
resources. Naturally, FDI is expected to play
a significant role in bridging this gap but that
does not seem to be the case as the region
accounts for a very low share of global FDI flows
(UNCTAD, 2013a). Our general findings and
that of UNCTAD (2013a) report no evidence
suggesting that FDI has a major impact on
the income level of SSA countries. This finding
proves no relationship between FDI and income
given that the result was not significant. This
is possibly because FDI inflows are directed
at only a few countries on the continent and
even those are often focused on the extractive
sector. As a result, whereas FDI might benefit
a particular sector in a particular country, it
does not necessarily translate to the entire SSA
region. We further argue that in order for FDI
to have a considerable impact on income, the
economies of SSA should first and foremost
have a well-developed financial market (Alfaro
et al., 2004). This seems to be a necessary
condition towards achieving real gains from FDI
inflows. While the research of Tian et al. (2008),
Jaumotte et al. (2008) and Cassette et al. (2012)
seem to point toward FDI having some positive
effect on income, our findings do not prove that
when taken in the context of SSA. Like Herzer
et al. (2008), we maintain that the effect that
FDI has on income in SSA is rather unclear.

5.3 Income and Inflation

Through its effects on economic growth, infla-
tion tends to have an effect on the distribution
of income. In exploring this subject, it is

necessary to note that the Tobin-Sidrauski
model links inflation to the increase of cap-
ital accumulation while at the same time,
a linking of inflation to a reduction in the
accumulation of capital is put forth by other
authors (Fischer, 1981). While there is no real
consensus on the matter, the findings in three
of our models reveal a negative sign, but the
result is insignificant. Similarly, Li and Zou
(2002) found that inflation has a negative but
insignificant effect on the share of income for
the poor and middle-class economic agents.
In most SSA countries, income distribution
faces many challenges arising from conflicts
of inflation especially among policy objectives
(Kasa, 2001; Gemayel et al., 2011). The findings
of this study does not conclusively point to
inflation having any real effect on income in
SSA as no statistical significance is proven.
However, given that inflation and its effects
are often reviewed indirectly through growth,
we point to the findings of Khan and Senhadji
(2001) who estimated that at the threshold of
11–12%, inflation significantly slows growth in
developing countries.

5.4 Income and Foreign Aid

In exploring the nature of the relationship
between foreign aid and income in SSA, our
findings reveal no significant impact. Nowak-
Lehmann et al. (2012) likewise reveal on a
general note that aid has insignificant impact
on income per capita. They also argue that
where there is a significant impact, it is rather
negative and comparatively minute. Addison et
al. (2005) maintain that different kinds of aid
have different impacts, and this is rightly so.
The scope of foreign aid itself and the channels
through which they are distributed can largely
influence how they impact income in SSA and
subsequently growth. However, it is now rather
unclear if foreign aid does significant good and
if so, whether or not the benefits outweigh the
potential disadvantages within the context of
SSA.
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5.5 Income and Interest Rate

In our extended model, we sought to determine
if monetary policy has any significant impact
on income levels in SSA through money market
interest rate. As the main regulator overseeing
banks and banking in the economy (Boldeanu
and Tache, 2016; Cipovová and Dlasková, 2016),
the central bank controls total money supply in
the economy with the aid of monetary policy
instruments. The results of our study does not
find money market interest rate as having a
statistically significant impact on income in
SSA. Although the focus of this paper is not
on economic growth, it is important to note

that while we do not prove any impact of
interest rate on income, studies have revealed a
significant impact of interest rate on economic
growth (Jelilov, 2016; Ramlan and Bin Suhaimi,
2007). We mention this in acknowledgment
that growth is ultimately the desired goal for
the economies of SSA. Additionally, monetary
policy itself is seen to have a distributional ef-
fect through different mechanisms of transmis-
sion (Davtyan, 2017). Nevertheless, our results
suggest that whilst monetary policy might be
significant for economic growth as a whole, it
may not necessarily be as significant of a factor
in determining the direct income levels within
the countries of SSA.

6 CONCLUSION

This paper sought to determine if international
trade, foreign direct investment, foreign aid,
inflation, and monetary policy through money
market interest rate have any influence on
income in SSA by analysing available panel data
for 25 SSA countries and 10 SSA countries over
a period of 14 years. Two sets of models were de-
veloped. The first model set used a dataset from
25 SSA countries and the second model used a
dataset from 10 SSA countries, all for the period
2005–2018. The empirical analysis of the panel
data comprised of fixed effects and random
effects models to investigate the relationship
between the observed variables and income.

The result of the fixed effects model showed
trade to be significant and with a positive effect
on income for model 1. Additionally, foreign
aid, FDI, and inflation were not significant.
The results of the random effects model 2 did
not prove any of the variables as statistically
significant even with the introduction of money
market interest rate. Consequently, the only
variable with a proven effect on income in
this study is trade. Supporting the theories of
Noguer and Siscart (2005), and Spilimbergo et
al. (1999), our main empirical finding points to

trade having a significant impact on income in
SSA.

The implications of our findings rest toward
international trade as having a major role to
play in the income levels of SSA countries. An
improvement in the strategic trade partnerships
within the region can therefore go a long way to
boost the sector, resulting in the improvement
of income level. Money market interest rate, be-
ing insignificant in this study suggests that this
aspect of monetary policy may not necessarily
be influencing income generation as expected.
This is an eye-opener for policy makers when
considering what aspects of monetary policy
has had real effects on income within the SSA
region. FDI, foreign aid, and inflation also
proved to have no significant effect on income
when taken in the context of SSA. However,
there is a possibility that when these variables
are studied for each country independently,
different results may be reached. This would
be in recognition of the heterogeneous nature
of the countries in SSA, thereby taking into
account possible unique factors that may other-
wise be omitted in a study for the entire region
combined.
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9 ANNEX

Tab. 4: Summary Statistics and Correlation Analysis of Model 1

Income F Aid FDI Inflation Trade
Mean 5,040.8860 817,000,000 780,000,000 6.4031 −9.9408
Std.Dev 5,755.7010 906,000,000 1,840,000,000 6.1889 16.1516
Min 610 520,000 −7,400,000,000 −2.8147 −66.3460
Max 28,750 11,000,000,000 10,000,000,000 34.6953 57.1514
Obs 350 350 350 344 346

Correlation analysis
F Aid −0.2621
FDI 0.1331 0.3378
Inflation −0.0864 0.1121 0.0472
Trade 0.4372 0.0812 0.1448 0.0844

Note: F Aid is foreign aid.
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Tab. 5: Summary Statistics and Correlation Analysis of Model 2

Income F Aid FDI Inflation Trade Interest rate
Mean 5,088.3570 822,000,000 896,000,000 5.2722 −6.8436 6.8235
Std.Dev 5,512.4650 487,000,000 2,290,000,000 6.0271 10.8408 5.1220
Min 680 11,700,000 −7,400,000,000 −2.2480 −28.5173 0.9448
Max 26,080 2,910,000,000 10,000,000,000 32.3777 30.0079 25.4350
Obs 140 140 140 139 140 134

Correlation analysis
F Aid −0.3881
FDI 0.2122 0.3107
Inflation 0.1037 −0.1194 −0.0501
Trade 0.1222 −0.1578 −0.0826 0.4219
Interest rate −0.0937 0.1765 0.1005 0.7812 0.3034

Note: F Aid is foreign aid.

Tab. 6: Hausman Test 1

D.Income (b)

Fixed
(B)

Random
(b−B)

Difference

√
diag (Vb − VB)

S.E.
F Aid 0.0000 −0.0000 0.0000 0.0000
FDI 0.0000 −0.0000 0.0000 0.0000
Inflation 0.5388 −5.7861 6.3249 6.9802
Trade 45.1729 12.4282 32.7446 5.7885
χ2(2) 32.0300 Prob > χ2 0.0000

Tab. 7: Hausman Test 2

D2.Income (b)

Fixed
(B)

Random
(b−B)

Difference

√
diag (Vb − VB)

S.E.
D.F Aid 0.0000 0.0000 0.0000 0.0000
FDI −0.0000 −0.0000 −0.00002 0.0000
Inflation −1.2618 −1.0752 −0.1866 4.7602
D.Trade −7.6793 −5.4172 −2.2622 1.6751
D.Interest rate −4.9303 −7.5794 2.6491 3.1818
χ2(2) 2.07 Prob > χ2 0.5571

Tab. 8: Fixed Effect Lag Distribution Test of Models 1 and 2

Model 1 Model 2
Variable No lag Lag 1 Lag 2 Variable No lag Lag 1 Lag 2
Constant 647.3775*** 667.4863*** 711.9948*** Constant 27.0414 −59.5153 17.6835
Trade 45.1729*** 46.4627*** 50.2924*** D.Trade −7.6793* 2.5544 −5.5312
F Aid 0.0000 0.0000 0.0000 D.F Aid 0.0000 0.0000 0.0000
FDI 0.0000 −0.0000 0.0000 FDI −0.0000** −0.0000* −0.0000
Inflation 0.5387555 0.4416 −0.4430 Inflation −1.2618 5.4628 −3.0762

D.Interest rate −4.9303 −6.2561 −8.5136
R-squared 0.1460 0.1501 0.1630 R-squared 0.0603 0.0657 0.0763
P -value 0.0000 0.0000 0.0000 P -value 0.1609 0.2558 0.2313

Notes: Dependent variable = D.Income; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Tab. 9: Random Effects Lag Distribution Test of Models 1 and 2

Model 1 Model 2
Variable No lag Lag 1 Lag 2 Variable No lag Lag 1 Lag 2
Constant 423.1803*** 408.0997*** 400.8819*** Constant 14.9644 −59.5153 17.6835
Trade 12.4282*** 11.7589*** 11.80431*** D.Trade −5.4171 2.5544 −5.5312
F Aid −0.0000 −0.0000 −0.0000 D.F Aid 0.0000 0.0000 0.0000
FDI −0.0000 −0.0000 −0.0000 FDI −0.0000 −0.0000 −0.0000
Inflation −5.7861 −4.2251 −2.9269 Inflation −1.0752 5.4628 −3.0762

D.Interest rate −7.5794 −6.2561 −8.5136
R-squared 0.1387 0.1124 0.1253 R-squared 0.0961 0.0787 0.0761
P -value 0.0006 0.0010 0.0021 P -value 0.2423 0.2558 0.2313

Notes: Dependent variable = D2.Income; *** p < 0.01.
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