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Abstract

Previous research has documented a positive relationship between financial flows and economic
growth, but the volatility of financial flows, a common feature of financial flows, has not attracted
similar attention. This paper examines the effect of the volatility in financial flows on economic growth
for 23 Sub-Saharan African (SSA) countries in general and for Rwanda in particular. The paper uses
annual data covering the period 2000-2019, transformed into non-overlapping 3-year averages for the
case of SSA, while quarterly data covering the period 2000Q1 to 2019Q4 is used for the case of Rwanda.
Our empirical estimations begin with the construction of the financial flows volatility indicator using the
Z-score metric. The generated financial flows volatility measure is then incorporated into the growth re-
gression, along with other growth determinants. For the SSA case, we estimate the dynamic panel growth
model relying on the Bias-Corrected Least Squares Dummy Variable (BC-LSDV) estimator. The empir-
ical findings show that financial flows accelerate growth, a result that is consistent with those reported
in the empirical literature. However, despite the fact that financial flows volatility appears negative, it
is not statistically significant, implying that financial flow volatility does not seem to affect economic
growth in SSA countries. For the case of Rwanda, we employed single equation cointegration based
estimators such as Dynamic Ordinary Least Squares (DOLS), Fully Modified Ordinary Least Squares
(FMOLS), and Canonical Cointegration Regression (CCR) as complementary models to estimate the
long-run effect of financial flows volatility on economic growth. All the disaggregated capital flows and
the control variables such as investment share to GDP and government expenditure to GDP are positive
and statistically significant. Financial volatility measure negatively affects economic growth in Rwanda.
In as much as financial flow volatility does not affect economic growth in the case of SSA, the negative
effect is evident for Rwanda, suggesting that capital flows management policies limit potential financial
flow volatility that would emanate from excessive and short-term capital flows should be pursued.
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1 Introduction
In the new global economy, financial flows have substantially contributed to economic growth and devel-
opment through technology transfer, remittances, and foreign aid from developed to developing countries.
However, the patterns and cycle of financial flows have received considerable critical attention by both re-
searchers and policymakers since they can potentially distort the economic growth trend. Over the recent
past, a considerable body of literature around the theme of the effect of the financial flow on economic growth
has sprung up, especially after the global financial crisis that occurred in 2008. It has been documented
that the crisis led to high volatility in short-term loans and portfolio investment, with sudden reversals or
stops, in low-income countries (Massa, 2016). However, the level of capital inflows to sub-Saharan African
(SSA) countries has increased over time, with the magnitude of external financial flows to SSA expanding
from 2% of GDP in 1990 to about 6% of GDP in 2017 driven primarily by private capital flows such as
Foreign Direct Investment and portfolio investment (Ndiweni & Lumengo, 2021). Although there has been
a considerable increase in private capital flows, there are significant variations in the growth of its various
components (Agbloyor, et al., 2014).

Financial flows are in different forms, and their effects are distinctly heterogeneous. Financial flows1

include Foreign Direct Investment (FDI), Foreign aid (Aid), Remittances, Portfolio investment, and other
investments that contribute to the increase in the households’ savings, taxes and boost the countries’ pro-
duction, which ultimately improves the exports of the country. In contrast, external borrowing, which is
also a component of financial flows, appears in the form of countries’ liability, but there is no prior fact that
this type has an adverse effect on growth. There has been little agreement to date on whether financial
flows affect positively or negatively the economic growth of a country. Needless to say, volatility stands out
as the underlying feature in these components of financial flows. As such, the effects of this volatility on
economic growth have increasingly gained attention and have been studied by researchers. Several studies
have documented that volatile flows and economic growth have a negative relationship (Milesi-Ferretti &
Tille, 2011).

While some research has been carried out on the relationship between financial flows and economic growth
in both developed and developing countries (Aizenman et al., 2013; Agbloyor et al., 2014; Nyang’oro, 2017;
Combes et al., 2019; Mowlaei, 2018), there has been very few studies that have investigated the effects of
volatile financial flows on economic growth. The few studies on the volatility of capital flows and economic
growth largely concentrated on developed countries and some emerging economies (Neanidis, 2019). Due
to economic, political, and institutional differences between those economies and less developed economies,
policy recommendations from these studies are less relevant for the SSA countries. This paper seeks to
investigate the relationship between volatility of capital flows and economic growth in Sub-Saharan African
countries for the period of 2000 to 2019, an area that remains unexplored in the literature. Our analysis is
extended to the case of Rwanda to understand the country-specific effects of capital flows volatility.

Evidently, this matter is worth investigating since it would bring forth the level of financial instability for
the recipient economies given the nature of financial flows: an upsurge in capital flows leads to a currency
appreciation, an improved balance sheet of borrowers, easier credit conditions, an increase in non-tradable
prices and overall inflation, thus generating a financial risk of a sudden stop and inciting financial instability
in recipient countries (IMF, 2017).

The effect of financial flows on economic growth is particularly relevant in the African context since
private capital flows are largely viewed by African policymakers and development partners as an impor-
tant investment vessel for addressing the continent’s growth challenges. Generally, the financial flows in
Sub-Saharan African (SSA) countries have for long been largely dominated by foreign aid and grants from
advanced countries.

1Note that the terms financial flows and capital flows are used interchangeably in this study.
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As a result, shocks in rich countries, such as the global financial crisis of 2008/2009 and the 2011-12
European sovereign debt crisis, had detrimental effects on capital inflows to SSA. Similarly, global shocks
such as the 2014 plunge in international oil prices and the recent global COVID-19 pandemic have also
reshaped the composition of capital inflows and the structure of financing in SSA countries. As a result,
the goal of this research is to look at the consequences of volatile financial flows on the economic growth of
Sub-Saharan African countries, and then a particular investigation on Rwanda is further explored.

Furthermore, examining the growth and volatility of different components of financial flows could give
useful information in the design of capital flow management policies for SSA countries, but also in Rwanda’s
case. Consequently, we first performed baseline analysis to examine the effect of financial inflows and their
volatility on economic growth and then extended the analysis by exploring individual effects of financial flows
components such as Foreign Direct Investment (FDI), Foreign aid (Aid), Remittances, Portfolio investment,
and other investment.

The novelty of this paper also lies in using the Bias-Corrected Least Squares Dummy Variable (BC-
LSDV) estimator developed by Kiviet (1995), which iteratively corrects the bias until unbiased estimates of
the true parameters are obtained as opposed to using GMM estimators, which provide a suitable economet-
ric strategy to estimate the effects of financial flows on economic growth but suffer from small sample bias.
System GMM (SGMM) deals with endogeneity, but its efficiency depends on (1) the absence of higher-order
serial correlation; (2) the availability of large samples; (3) the absence of dynamic panel data bias (Nickel
bias). The BC-LSDV estimator deals with Nickel-bias and is also more efficient in small samples. Indeed,
Bun (2005), using monte Carlo simulation, indicates that in small samples, BC-LSDV outperforms SGMM,
given that it has the lowest root mean square error (RMSE). Furthermore, BC-LSDV is insensitive to a serial
correlation, endogeneity, heteroskedasticity, and nickel bias.

For the case of Rwanda, we employ DOLS to estimate the effect of financial flows volatility on economic
growth. This method is used along with its complementary models, such as fully modified ordinary least
squares (FMOLS) and canonical cointegration regression (CCR), to check for robustness. The application
of the DOLS estimator is motivated by the fact that it controls for the endogeneity and is efficient in small
samples.

The remainder of this paper is structured as follows: Section 2 highlights the extant literature on volatile
financial flows and economic growth, Section 3 details the methodology employed in the empirical analysis,
in Section 4 we present the results from the empirical estimations, and finally, in Section 5, we conclude the
paper.

2 Literature Review
Generally, Capital flows are evaluated based on the Solow growth model and its extensions. According to
these models, capital flows are driven by capital productivity, where capital flows come from developed
countries to developing countries. Capital flow is widely considered as an utmost important component of
economic growth in both developing and developed countries. As a result, various studies have been con-
ducted to investigate capital flow due to its composite effect on economic growth (Kapingura, 2017; Combes
et al., 2019; Aizenman et al., 2013; Tamajai, 2000; Leblebicioğlu & Madariaga, 2015; Agbloyor et al., 2014;
Agbloyor et al., 2020).

Several theories support the view that private capital flows increase domestic capital for economic growth.
Some focus on private capital flows and economic growth, others on the nexus between the volatility of the
capital flows and economic growth. Alley (2015) studied the relationship between private capital flows and
economic growth in Sub-Saharan African countries and found that private capital flows do not merely have
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a positive effect on economic output and growth but also that the effects of private capital flows shocks are
negative, however, and are thus culpable for poor response of the region’s economic performance to inflows
of private capital (Alley, 2015).

Some authors have also suggested that private capital flows have a negative impact on economic growth.
For example, the study by Elikplimi et al. (2020), after decomposing private capital flows into relevant com-
ponents, found that foreign direct investment, foreign equity portfolio investment, and private debt flows all
have a negative impact on economic growth in Africa.

They then suggested that strong financial markets are needed for private capital flows to impact economic
growth positively. The study, which accounts for potential endogeneity of the explanatory variables in a
dynamic panel data and controls for country-specific effects, found that capital inflows promote higher eco-
nomic growth, independent of any effects on the investment rate, but only in economies where the banking
sector has reached a certain level of development (Bailliu, 2000).

Several methods have been used in the study of the link between capital flows and economic growth.
One method employed by Soto (2000) is a dynamic panel with yearly data estimated during the 1986-1997
period. He came up with two conclusions. First, FDI and portfolio capital flows have a robust positive
association with growth. Second, portfolio bond flows are not significantly correlated with economic growth.
He also found that in economies with undercapitalized banking systems, bank-related inflows are negatively
correlated with the growth rate.

Remarkable contributions have been made by Opperman & Adjasi (2017), who examined the underlying
factors of volatility patterns for FDI, portfolio capital, and cross-border bank lending inflows for sub-Saharan
Africa using a panel framework with data from 1990 to 2011. Their findings were that global liquidity low-
ers FDI volatility while private sector credit increases volatility, global liquidity increases portfolio equity
volatility with the growth and quality of macroeconomic policies, which are seen as major pull factors in
reducing volatility; and the quality of macroeconomic policies and openness of trade are important pull
factors to reduce the volatility of bank cross-border lending, while financial openness increases volatility.

Pagliari & Hannan (2017) studied the capital flow volatility and constructed three measures of volatility
for total capital flows and some key instruments but also shed light on the determinants of volatility. They
discovered that gross inflows in Emerging Markets and Developing Economies (EMDEs) show that portfolios
and other investments are two and four times more volatile than FDI, respectively, using three metrics of
volatility such as rolling window standard deviation, GARCH (1,1), conditional variance and ARIMA (1,1,0)
to track its change over time. Their results suggest that push factors can be more important than pull factors
in explaining volatility and that the characteristics of volatility can be different from those of the flows levels.

Prior research such as Yoon & Kim (2015) investigated the cost of foreign capital flows in developing
market economies. Only in the event of a crisis, they discovered that volatility in all four forms of foreign
capital flows (i.e., FDI, foreign equity investment, bank loans, and foreign bond investment?) is positively
associated with stock market volatility.

Foreign exchange market volatility is amplified during a crisis by higher volatility in foreign direct invest-
ment, foreign equity investment, and bank loans, whereas it is mitigated during non-crisis periods. However,
in the event of a crisis, the volatility of foreign bond investments has the biggest beneficial effect on foreign
exchange rate volatility but has no effect in non-crisis periods.

They continue by stating that the potential costs of foreign capital flows in emerging market economies
should encourage policymakers to implement capital flow management or macroprudential measures to safe-
guard both macroeconomic and financial stability.
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Even though many researchers studied capital flows, a closer look at the literature, however, reveals
a number of gaps and shortcomings as far as the effect of capital flow volatility on economic growth is
concerned. Carp (2014) examined how financial globalization and capital flows volatility affect economic
growth. He focused on how financial globalization can cause a rise in capital flows volatility, which can have
disturbing effects on economic growth. The results showed that, in times of macroeconomic imbalances,
financial globalization is not a blessing for the economy because it stimulates capital flow volatility and
negatively influences the economic development of the countries in Central and Eastern Europe.

Previous studies can only be viewed as a beginning step toward a better understanding of the impact of
capital flow volatility on economic growth, which has yet to be thoroughly investigated. The few studies on
the volatility of capital flows and economic growth largely concentrated on developed countries and some
emerging economies (Neanidis, 2019). Due to economic, political, and institutional differences between those
economies and less developed economies, policy recommendations from these studies are less relevant for the
SSA countries. This paper addresses the need for a study on the relationship between volatility of capital
flows and economic growth in Sub-Saharan African countries for the period of 2000 to 2019, which is so far
lacking in the literature.

3 Methodology
3.1 Theoretical Growth Model
The theoretical model underpinning our methodology is based on the endogenous growth model, which is
crucial in explaining the role of capital flows in economic growth. The model builds on the two-factor neo-
classical model propounded by Solow (1956) and is extended to incorporate the role of technological change.
The endogenous growth model takes the form of a Cobb-Douglas function specified as:

yt = Aλkαt l
β
t (1)

Where yt is Total output, kt is Capital input, lt is Labour input, and A is Total factor productivity while
α and β are output elasticities for capital and labour, respectively. The responsiveness of output to changes
in the amount of labor or capital utilized in production is measured by output elasticity and λ allows for
factors changing the efficiency of the production process. In the context of this study, our focus is the output
responsiveness to changes in capital flows.

From the theoretical foundations of profit-maximization, capital and labour are the shares of GDP that
they receive in a perfectly competitive market equilibrium such that the marginal revenue product of capital
(MPK) equals the rental price (R) and the marginal product of labour (MPK) equals the wage (W). Marginal
products of capital and labour are derived by differentiating equation (1) with respect to capital and labour,
respectively. These are then multiplied by unit price (P) to obtain MRPL (equation 1) and MRPK (equation
2) as below.

MRPL = PβAλKαLβ−1 = W (2)

MRPK = PαAλKα−1Lβ = R (3)

Solving this system simultaneously for L allows us to eliminate labour from the equation for output in
equation 1. This results in the equation 4 below.

yt = Aλ
(αkt

α

∣∣∣R
w

)
αkαt (4)
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Taking natural logarithms, we obtain equation 5.

lnyt = α0 + α1lnA+ α2lnkt (5)

3.2 Empirical growth regressions
3.2.1 Panel data model specification for SSA

To empirically estimate the effect of financial flows on economic growth in SSA, we adopt dynamic panel
data techniques. Our specification is based on previous empirical studies (Barro, 1991; Mankiw et al., 1992;
Levine & Renelt, 1992; Barro & Sala-i-Martin, 2004). To estimate the effect of net financial flows on economic
growth, we specify a dynamic specification given the potential inertia associated with economic growth. We
specify two growth regressions. In the first equation, we disaggregate financial flows into various components
and estimate along with other control variables as independent variables and GDP per capita growth as
the dependent variable, constituting our main model, and in the second equation, we lump together all the
financial flows as one indicator, and this constitutes an alternative model to investigate whether the growth
regression is robust to the use of total flows. The models are thus specified as:

yi,t = β0+β1yi,t−1+β2totalflowsvoli,t+β3fdii,t+β4pii,t+β5aidi,t+β6remiti,t+β7χ́i,t+ηi+ϖt+εi,t (6)

yi,t = α+ α1yi,t−1 + α2totalflowsi,t + α3totalflowsvoli,t + α4X́i,t + µi + λt + εi,t (7)
Where in equation 7, i = 1, ..., N and t = 1, ..., T denote country and year, respectively. yi,t is the real

GDP per capita growth, yi,t−1 is the lagged value of real GDP per capita growth, totalflowsi,t lumps together
different financial flows components, including Foreign Direct Investment (fdii,t), Foreign aid (aidi,t), Remit-
tances (remiti,t), and Portfolio investment (pii,t), totalflowsvoli,t is the generated financial flows volatility,
X́ is a vector of control variables, including trade openness, terms of trade, population growth, investment
share to GDP, and government consumption as a share of GDP. µi are country fixed effects to control
for unobserved heterogeneity, λt are the time effects to capture shocks that are common to all sampled
countries, α1, α2, α3, α4 are coefficients to be estimated, and εi,t is the error term. In equation 6, fdii,t is
foreign direct investment in the country i at a time t, pii,t is portfolio investment, aidi,t is the aid grants,
and remiti,t stands for remittances, X́i,t is a set of control variables. βi where (i = 0, ..., 7) are coefficients
to be estimated, ηi are country fixed effects to control for unobserved heterogeneity, are the time effects to
capture shocks that are common to all sampled countries, and εi,t is the error term.

3.2.2 Time series model specification for Rwanda

In the case of Rwanda, we use a single equation cointegration-based estimator, especially the dynamic
ordinary least squares model (DOLS) by Stock and Watson (1993). Their approach improves the OLS
estimator by coping with small sample and dynamic sources of bias, given that it corrects for endogeneity
in explanatory variables by including leads and lags of first differences of the regressors and for serially
correlated errors by a generalized least squares (GLS) procedure. We specify our model as follows.

yt = XtM
′ +

i=q∑
i=p

∆Xt−1 + εt (8)

Where yt is the per capita GDP growth used as a dependent variable. Xt is a vector explanatory variables,
including foreign direct investment, openness, remittances, official development assistance, investment as
a percentage of GDP, government expenditure as a percentage of GDP, portfolio investment, population
growth, and financial volatility. M is parameters to be estimated (β = 0, ..., 9).

∑i=q
i=p ∆Xt−1 denotes leads

and lags of the first differences of the explanatory variables. p and q denote the length of leads and lags,
respectively. εt is the error term.
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3.2.3 Estimation Methods for SSA

In this subsection, we describe the econometric technique used to estimate the effect of financial flows and
economic growth. We begin model estimation with static panel techniques such as pooled ordinary least
squares, random effects, and fixed effects estimators as baseline models. However, due to a number of issues
associated with these estimators, such as the presence of unobserved time and country-specific effects, these
techniques are challenged. This is often mitigated by allowing into the baseline model time dummies and
country-specific effects. However, the methods used to account for country-specific effects, or difference
estimators, tend not to be appropriate owing to the dynamic nature of the regression (Loayza, et al., 2005).
Besides, most of the explanatory variables, including financial flows tend to be endogenous to economic
growth in the sense that higher capital flows may increase investment and boost economic growth, but sus-
tained economic growth in the recipient country is likely to send out positive signals about the country’s
macroeconomic stability and attract more capital inflows, and thus, we need to control for reverse causality.

Cognizant of the fact that the presence of endogeneity could lead to biased results, we use dynamic panel
techniques by Arellano & Bond (1991); Arellano & Bover (1995), and Blundell & Bond (1998) to account
for endogeneity emanating from reverse causality and Nickell (1981) bias due to initial income variable, yi,t−1.

Dynamic panel estimators such as difference generalized methods of moments (DGMM), generalized
methods of moments (GMM), and system generalized methods of moments (SGMM) control for endogene-
ity. Despite the fact that SGMM developed by Arellano & Bover (1995) and Blundell & Bond (1998) is used
with an additional set of moments, combining the first difference equation using lagged levels as instruments
with an additional equation in levels, using lagged first differences as instruments, instruments proliferation
is likely to lead to the loss of efficiency given that it leads to over-fitting of endogenous variables and less
precise estimates of the optimal weighting matrix2. Roodman (2009) underscores the effect of instruments
proliferation on the Hansen test of joint validity, which tests the exogeneity of the instruments based on the
J statistics of the Sargan-Hansen test. The null hypothesis implies the joint validity of the instruments. In
other words, a null hypothesis rejection shows that the instruments are not exogenous, and hence the GMM
estimator is inconsistent.

Secondly, much as GMM estimators provide a suitable econometric strategy to estimate the effects of
financial flows on economic growth, its estimators suffer from small sample bias; this is particularly the case
in macro panels, thereby producing biased and inaccurate estimates.

To correct the bias, we implement bias correction methods for dynamic panel data; specifically, the bias-
corrected least squares dummy variable estimator (BC-LSDV) developed by Kiviet (1995), which iteratively
corrects the bias until unbiased estimates of the true parameters are obtained. Recent research has followed
this approach to correct for the bias in fixed effects. (Kiviet, 1998; Bun & Kiviet, 2003; Bruno, 2005; Bun
& Carree, 2006) extend this estimator to cases with heteroscedasticity and unbalanced panels. Judson &
Owen (1999) strongly support BC-LSDV when N is small, as in most macro panels. Indeed, Bun & Kiviet
(2003), using Monte-Carlo simulation, indicate that in small samples, the BC-LSDV estimator outperforms
consistent IV-GMM estimators such as Anderson-Hisao (AH), Arrellano and Bond (AB), and Blundell and
Bond (BB) estimators given that it has the lowest mean square error. Accordingly, this paper employs bias
corrected least squares dummy variable estimator.

2Barajas, et al.(2013) suggest that the number of instruments should be less or equal to the number of cross-sections in the
regressions to avoid over-identification of instruments. However, literature is not clear on the determination of the maximum
number of instruments to be used in each case. Roodman (2009) proposes lag limits options based on a relatively arbitrary rule
of thumb, that instruments should not be higher than individual units in the panel.
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3.2.4 Estimation Method for Rwanda

Given the fact that the OLS estimator is known to yield biased and less consistent results, a number of
estimators have been proposed, especially DOLS. Kao and Chiang (2000) contend that DOLS performs
better in small samples, a result that is corroborated by Rahman (2017) using monte Carlo simulation. In
the context of this study, we employ DOLS to estimate the effect of financial flows volatility on economic
growth in Rwanda. This method is used along with its complementary models, such as fully modified
ordinary least squares (FMOLS) and canonical cointegration regression (CCR), to check for robustness.

3.2.5 Data

The variables presented in models 6 and 7 are constructed as follows. Total flows cover all the net financial
flows included in our specification and are given by totalflows = fdi + pi + aid + remit. The total flows
volatility is based on the Z_score score metric, which indicates how financial flows deviate from the mean.
Real gross domestic product per capita is real gross domestic product divided by population.

Z_score =
x− µ

σ
(9)

Investment is measured as the share of GDP for each of the countries included in our sample. fdi is the
net foreign direct investment, including equity, reinvested earnings, and debts from affiliates, measured in
USD. pi is the net portfolio investment measured in USD. aid is aid flows including budgetary grants, non-
budgetary grants, and project grants. remit is the inbound remittances measured in USD. Trade openness
is measured as the sum of exports and imports divided by real gross domestic product.

Government expenditure is the total government expenditure, including recurrent and capital spending
of each individual country divided by GDP. For population, we consider the population growth rates of each
of the countries included in our sample.

Terms of trade (tot) is the ratio of export prices to import prices. All the series are transformed into
natural logarithms except for the variables expressed as shares of GDP. We do not control for education
like most growth regressions because data on education is not available for many countries included in our
sample, and interpolation still leads to a severe loss of observations.

We use annual data spanning the period 2000-2019 for 23 countries, divided into non-overlapping 3-
year periods, where variables are three-year averages of annual data to eliminate short-term fluctuations3.
The sample selection is based on the availability of data. Thus, the included countries are those for which
data on the relevant variables are available. Data is sourced from World Bank’s world development indica-
tors (WDI), the International Monetary Fund’s world economic outlook (WEO), and the National Bank of
Rwanda (BNR).

For Rwanda, Data was obtained from different sources, including world development indicators, the
BNR database, especially annual and quarterly balance of payments statistics output tables; some series
were interpolated from annual series to quarterly series. We used data series from 2000Q1-2019Q4. We used
quarterly to have sufficient data points for a country-specific regression.

4 Empirical Results and Discussion
This section highlights the underlying features of variables in the data description with the results summa-
rized in Table 1, and the findings from empirical estimation are reported in subsection 2.

3The countries included in our sample are: Angola, Botswana, Burkina Faso, Burundi, Democratic Republic of Congo,
Kenya, Mozambique, Rwanda, Tanzania, Uganda, Zambia, Ghana, Guinea Bissau, Guinea, Madagascar, Mauritius, Mali,
Namibia, Niger, Nigeria, Senegal, South Africa and Togo.
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4.1 Data Analysis
Table 1 below summarizes the statistical description of the variables. Turning our attention to the volatility
of financial flow variables and other control variables in the sample, we strongly argue that the variables are
generally not that much volatile as witnessed by the standard deviations (also look up figure 2). However, a
few variables, such as net foreign direct investment (fdi_gdp) and terms of trade (tot), show a relatively high
deviation from the countries’ average, and that indicates high variability of these variables across countries.

Note that the variables in table 1 are defined as: rgdppc_gr is growth in GDP per Capita; Ltflows is
the natural log of total financial flows; fin_vol is a measure of financial flows volatility; fdi_gdp is FDI
to GDP ratio; Lremit is the natural log of remittances; Loda is the natural log of official development
assistance, used as foreign aid; pi is net portfolio investment ; gov_gdp is government expenditure to GDP
ratio; inv_gdp is investment to GDP ratio; Ltot is the natural log of terms of trade; Lopen is the natural
log of trade openness; Lpop_gr is population growth, measured as in log difference.

Looking at the trends in the figure below, it is clear that there is no evidence of financial flow volatility
in the selected Sub-Saharan African countries; this calls for a further empirical investigation to ascertain
whether financial flows volatility affects economic growth.

In this subsection, we first assess cross-country correlations between financial flows and economic growth
and financial flows volatility and economic growth as presented in figure 2, respectively.
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The scatter plots in figure 2 describe, which is the baseline of our analysis, financial flows appear to
be positively correlated with economic growth; however, the volatility of these flows diminishes the weight
of positive influence on the growth, as it is evidenced by somewhat less inclined line in the scatterplot. In
addition, the regression equation shows an insignificant positive relationship between financial flows volatility
and economic growth.

4.2 Empirical Results
This subsection presents the empirical results for both the selected SSA countries and the specific case of
Rwanda. The results are arranged in general to a specific manner. We first present results for SSA countries,
followed by results for Rwanda.

4.2.1 Main Results for SSA

Table 2 reports the ordinary least squares (OLS), fixed effects (FE), and Bias-corrected least squares dummy
variable estimators on the effect of financial flows volatility on economic growth. The results are presented
in columns (1)-(3). OLS and FE are used as baseline regressions; thus, we emphasize on the BC-LSDV esti-
mator for the interpretation of results. We begin our analysis by evaluating the effect of the disaggregated
financial flows on economic growth. The results indicate that the lagged dependent variable is positive and
statistically significant across all the estimators, suggesting that past observations of economic growth are
key in determining the present and future growth trajectory.

This is in line with the theory of cumulative causation in economic growth developed by Myrdal (1957)
and Kaldor (1970), who contend that initial conditions determine economic growth in a self-sustained and
incremental way. Turning to the variable of interest, which is financial flows volatility, its coefficient appears
with the correct sign, but it is statistically insignificant. The coefficients on terms of trade, official develop-
ment assistance (ODA and aid flows are used interchangeably) are positive and statistically significant at a
5 percent level, while foreign direct investment as a share of GDP is positive and statistically significant at
10%, suggesting that it has a positive impact on growth.

The coefficient of openness is positive and statistically significant at a 10 percent level of significance,
implying that openness matters for growth, given that as economies get more liberalized, the more it fosters
growth. On the other hand, population growth depresses economic growth, and investment as a share of
GDP emerges with a negative sign and is statistically significant, which is trivial.
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4.2.2 Robustness Checks for SSA

To investigate whether the relationship between financial flows volatility is robust to different model specifi-
cations, our empirical analysis further probed to find out the effect of aggregated financial flows on economic
growth, and the results are summarized in table 3. OLS and FE remain baseline estimators, while BC-LSDV
is the main estimator. Similar to our main results, the coefficient of the lagged dependent variable, which is
economic growth, is positive and statistically significant across all the estimators, confirming the presence of
persistence in economic growth. The coefficient of the variable of interest does not seem robust to changes
in model specification, given that in the last two decades, financial volatility appears to be quite low in
most of the countries studied. The coefficient of total flows is positive and marginally significant, implying
that total flows stimulate economic growth. Terms of trade and trade openness emerge with positive and
statistically significant coefficients, suggesting that both terms of trade and trade openness matter for growth.

To further check for the sensitivity of our baseline model, we also applied the heterogenous panel data es-
timators such as mean group, pooled mean group, and dynamic fixed effects estimators, a class of estimators
that were proposed by (Pesaran & Smith, 1995) and further developed by (Pesaran, et al., 1999); (Pesaran,
2006); (Chudik & Pesaran, 2013) and applied by (Eberhardt & Presbitero, 2015) The estimated results
reported in (Appendix A) do not seem to provide plausible results. The coefficient of financial volatility
is positive in the long-run under pooled mean group estimator and dynamic fixed effects, a result that is
trivial, and this could be due to the fact these estimators are more suitable for large T and large N, yet our
sample is small, with only 20 time periods and 23 cross-sections. To sum up, our empirical results support
the popular view that foreign aid and FDI flows are associated with a positive effect on economic growth.
Remarkably, Foreign aid has a higher positive coefficient than other financial flows, which confirms a greater
contribution to the economic development of Sub-Saharan African countries (SSA countries).

As a matter of fact, the budget of many countries in SSA relies heavily on foreign aid, with over 36% of
government expenditure on average in 2017-20194, and thus higher inflows of this type undoubtedly support

4These statistics were calculated by the authors using World Bank data, where 30 SSA countries were considered. We
considered only these countries based on the fact that they have updated numbers at least for the period 2017 to 2019. Though
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economic growth. Despite the fact that the coefficient of financial flows volatility is statistically insignificant,
it appears with a negative sign under fixed effect and BC-LSDVC specifications, implying that financial
volatility is considered as a push factor for negative economic growth as per results reported in Table 2.
Other control variables such as terms of trade, foreign direct investment, and trade openness appear to be
strong contributors to growth in the SSA countries’ economic growth.

4.2.3 Estimation Results for Rwanda

Table 4 reports the results of DOLS, FMOLS, and CCR estimators in columns (1)-(3). Given that financial
flows as regressors are inclined to simultaneity bias in the model, we rely on the DOLS estimator for inter-
pretation of results since it is robust in the presence of simultaneity as well as small sample bias compared to
other alternative estimators (Stock & Watson, 1993). The findings are more encouraging for the Rwandan
case since they present a significant effect for most of the variables. To be more precise, FDI, Openness,
remittances, investment, government expenditure, portfolio investment, and financial volatility are positively
associated with economic growth. The results are consistent with that of Combes et al. (2019). Variable of
interest, which is financial volatility, is negative and statistically significant, suggesting that financial flows’
volatility depresses economic growth in Rwanda but becomes insignificant in the alternative specifications.

The coefficient of population growth is positive and statistically significant in alternative. Nevertheless,
model estimators in columns 2 and 3 showed. A credible reason for this could be that the alternative
estimators fail to adjust simultaneity bias.

Somalia has updated number, we have decided to remove it while calculating the average percentage Net ODA in government
expenditure for it appeared to be an outlier in the dataset.
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4.2.4 Robustness Checks for Rwanda

To establish whether the effect of financial flows’ volatility on economic growth in Rwanda is robust to
aggregating the financial flows, we estimated the model by including the total financial flows but excluding
the individual components that make up this variable. Table 5 reports the results of the aggregated financial
flows and economic growth.

The coefficient of total capital flows is positive and statistically significant, implying that an increase
in the total capital flows induces economic growth in Rwanda. The coefficient of financial volatility turns
out to be positive and statistically in the DOLS specification but insignificant in alternative specifications.
Control variables such as investment, government expenditure, degree of openness, and population growth
are positive and significant in line with economic theory. Generally, financial flows volatility is less robust
than aggregating capital flows.
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5 Conclusion
The main objective of this paper is to empirically assess the effect of financial flows volatility on economic
growth in a panel of 23 SSA countries, spanning the period 2000-2019, converted into non-overlapping 3-year
averages, and extend the analysis to the specific case of Rwanda. The empirical analysis begins with the
construction of a financial flows volatility indicator using the Z-score metric. The generated financial flows
volatility is incorporated in the growth regression, together with a number of control variables. To estimate
the growth regression, we apply dynamic panel data techniques, particularly the BC-LSDV estimator as our
main model, while OLS and FE estimators as the baseline regressions. The main results indicate that the
financial flows accelerate economic growth in SSA. However, financial flows volatility is negative but statisti-
cally insignificant, implying that financial flows volatility does not seem to affect economic growth. To that
end, the fact could be that the portfolio investment that has been found to be much more volatile than FDI
in low-income countries (LICs) is insignificant. This could be due to the fact portfolio investment is a small
component of financial flows. Control variables such as terms of trade, trade openness, and foreign direct
investment emerged as positive and statistically significant. Our results are less robust to the aggregation
of financial flows.

For Rwanda, all the disaggregated capital flows and the control variables such as investment share to
GDP and government expenditure to GDP are positive and statistically significant. However, the financial
volatility measure depresses economic growth in Rwanda. The empirical results point to important policy
implications. For the case of Rwanda, the coefficient on financial flows volatility is negative and significant,
implying hurts economic growth if not well managed, suggesting that there is a need to pursue capital flows
management policies to limit potential financial flows volatility to avoid their adverse effect on economic
growth. Building good macro-policies and strong institutions tend to attract less volatile types of capital
and are less vulnerable to large swings in capital flows. In terms of future areas for research, exploring other
financial flows volatility measures would provide a different perspective to this study.
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