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Abstract : The aim of the article is to conduct an empirical analysis of the impact of 
aggregate and disaggregate private capital flows on economic growth in eleven MENA 
countries between 1980 and 2018. Unlike prior empirical studies, the fixed effect pan-
el quantile approach developed by Canay (2011) is implemented. Findings suggest 
that there is a significant difference in the effects of private capital flows on economic 
growth across lower and higher quantiles. More specifically, the effects of total private 
capital flows, foreign direct investment flows, portfolio flows and debt flows are posi-
tive and statistically significant only for low and medium quantiles, indicating that 
the enhancing impact of private capital flows in terms of economic growth is only 
confirmed in countries with relatively low and medium growth rates. Moreover, debt 
flows affect economic growth in countries recording high growth rates, stressing the 
importance of financial development in routing those flows into the most productive 
projects in the economy.
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Introduction

One of the most outstanding phenomena observed during the past centu-
ry has been the secular increase in international financial transactions and 
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international capital movements. Indeed, private capital flows have under-
gone considerable expansion inducing the so-called ‘financial globalization’ 
which has substituted national markets with a globalized market where cap-
ital flows move freely from a country to another. Historically, international 
capital movements have been dominated by debt flows during the first era of 
financial globalization covering the period 1870-1914. During the two World 
Wars, the Great Depression and the Bretton Woods era, international capital 
movements have collapsed due to the presence of capital and exchange rate 
controls (Bordo, 2017). The dominance of debt flows firstly characterized the 
second era of financial globalization and starting from the mid-1980s the share 
of equity flows in international capital movements has continually increased. 
Indeed, following the debt crisis experienced by many Latin American coun-
tries in the early 1980s, a set of economic and financial reforms has been sug-
gested by Bretton Woods institutions in the so-called ‘Washington Consensus’. 
Among those reforms is the liberalization of inward foreign direct investment 
(hereafter FDI) flows.

The debate on the effects of private capital flows on the economy is still 
open although an extensive literature has focused on the subject. Among oth-
ers empirical studies have examined the impact of private capital flows on the 
occurrence of financial crises (Kahler, 1998; Eichengreen, 2003; Bustelo, 2004), 
exchange rate dynamics (Kapur, 2005; Rafi & Ramachandran, 2018; Gelman, 
Jochem, Reitz, & Taylor, 2015), employment (Fitzgeral & Mavrotas, 1997; Ben-
-Salha, 2013) and economic growth (Reisen & Soto, 2001; Vo, 2010). Some stud-
ies have focused on the impact of all types of private capital flows on economic 
growth (Aizenman, Jinjarak, & Park, 2013; Agbloyor, Abor, Adjasi, & Yawson, 
2014; Neanidis, 2019), while others focused only on FDI flows (Iamsiraroj 
& Ulubaşoğlu, 2015; Makiela & Ouattara, 2018) or portfolio flows (de Vita 
& Kyaw, 2009; Ferreira & Laux, 2009).

This study falls in this area of literature and intends to examine the impact 
of private capital flows on economic growth in a sample of eleven Middle East 
and North African (MENA) countries between 1980 and 2018. Compared to 
previous literature, the study has three key novelties. First, the study estimates 
the impact of private capital flows on economic growth using the panel quan-
tile approach. Indeed, while there has been a considerable literature analyzing 
the response of economic growth to private capital flows, none of the prior 
studies used the quantile regression approach to deal with this issue. Most of 
previous works on the subject have been based on the OLS and fixed/random 
effects estimators (Shen, Lee, & Lee, 2010; Tahir, Estrada, & Afridi, 2019), 
GMM estimator (Choong, Baharumshah, Yusop, & Habibullah, 2010; Alley, 
2015; Combes, Kinda, Ouedraogo, & Plane, 2019) and cointegration analysis 
(Pegkas, 2015; Klobodu & Adams, 2016; Soylu, 2019). As it is well-known, 
coefficients obtained using the aforementioned estimators represent the con-
ditional mean of the parameters. The conditional mean has limited informa-
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tional value since it allows an estimation of the mean effects of explanatory 
variables on the dependent variable but not their effects on the dependent 
variable for different quantile conditional distributions. Regarding this point, 
Binder and Coad (2011) mention that considering only the conditional mean 
effect may lead to a flawed estimation of coefficients. Differently from previous 
studies, this study is the first to estimate the effects of private capital flows on 
economic growth using Canay’s (2011) fixed effect panel quantiles approach. 
This choice is motivated by the need to assess if the impact of private capital 
flows on economic growth depends upon the level of economic growth. In 
other words, the quantile regression allows one to assess the reaction of eco-
nomic growth to private capital flows concerning its different quantile con-
ditional distributions.

It is useful to note that some recent studies have estimated the impact only 
of FDI flows on economic growth using the quantile approach. Kamara (2014) 
investigates the reaction of welfare to FDI flows in 47 Sub-Saharan African 
countries between 1990 and 2011. The author concludes that FDI flows posi-
tively affect welfare only in countries with higher welfare while in countries 
with lower and middle welfare, the impact is insignificant and sometimes 
negative. Moreover, Huo, Kim and Kim (2015) focus on the impact of FDI on 
economic growth in a sample of 60 developed and developing countries from 
1991 to 2008. Results suggest that FDI flows exert a positive impact on eco-
nomic growth in countries characterized by relatively low levels of growth rates. 
In contrast, by considering a sample of 95 countries between 1970 and 1999, 
Cai, Chen and Fang (2018) conclude that FDI flows positively affect economic 
growth only in fast growing countries. Finally, Khobai and others (2019) in-
vestigate the impact of FDI on economic growth in South Africa during the 
period 1970-2016. Surprisingly, authors find that FDI flows have negative ef-
fects on economic growth in periods of low growth rates. Ibrahim, Mazlina, 
Azman-Saini and Zakaria (2016) estimate the impact of financial integration 
on economic growth in a sample of 73 countries during the period 1980–2013. 
Differently from the aforementioned studies, the international financial inte-
gration is measured by i) capital inflows and outflows (sum of foreign direct 
investment and portfolio) as a share of GDP, and ii) the ratio of capital inflows 
as a share of GDP. The authors conclude that there are no significant effects of 
international financial integration on economic growth in extreme quantiles, 
i.e. in countries with low and high economic growth rates. Although some stud-
ies have dealt with the FDI-growth nexus using quantile analysis, there have 
been no previous attempts that developed a quantile regression disaggregate 
analysis by estimating separately the impact of FDI, portfolio and debt flows 
on economic growth.

The second novelty of the study lies in focusing on economies of the MENA 
region. Although the region comprises some emerging economies that have 
been engaged in a set of neoliberal reforms (among others the liberalization of 
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capital movements) during the last decades, few studies on the effects of these 
reforms have been carried out. For instance, Kherfi and Soliman (2005) find 
surprising results since FDI flows are found to affect negatively the economic 
growth in the MENA region. Omri and Kahouli (2014) show that there has 
been a positive association between FDI flows and economic growth is a sam-
ple of thirteen MENA countries between 1990 and 2010. Based on a sample of 
nineteen MENA countries between 1984 and 2011, Brahim and Rachdi (2014) 
reveal that FDI flows enhance economic growth only in countries with good 
institutional quality. Accordingly, up to now, very little is known regarding 
the effects of private capital flows on economic growth in the MENA region.

The third novelty of this study lies in shedding light on the impact of a broad 
measure of capital flows on economic growth in the MENA region. More spe-
cifically, the study considers different types of private capital flows, namely total 
private capital flows, FDI flows, portfolio flows and debt flows. To the best of 
our knowledge, there are no prior studies that have done such an analysis for 
MENA countries. As revealed above, the few studies focusing on the MENA 
region have mainly analyzed the effects of FDI flows. No prior studies have 
shed light on the impact of portfolio flows or debt flows on economic growth 
in the MENA region. It is crucial to disaggregate total capital flows and assess 
the impact of each type of them on economic growth. For example, it is well-
known that FDI flows are more stable than portfolio capital flows and thus 
their effects on economic growth are more conspicuous. Thus, the contribu-
tion of the study is to compare the reaction of economic growth to different 
types of private capital flows

The remainder of the article is structured as follows. The first Section de-
scribes data and the empirical methodology. In Section two, the empirical re-
sults of the impact of aggregate and disaggregate capital flows on economic 
growth obtained using the fixed effect panel quantile approach developed by 
Canay (2011) are discussed. Finally, some concluding remarks and potential 
axes for future research close the article.

1. empirical issues

1.1. Methodology and model specification
This paper uses the fixed effects panel quantile regression model to investigate 
the effects of private capital flows on economic growth in MENA countries. As 
mentioned previously, the quantile regression allows a more comprehensive 
picture of the reaction of the dependent variable to explanatory variables to be 
drawn. Moreover, the quantile regression is robust to outliers, heteroskedastic-
ity and extreme distributions on the dependent variable (Koenker & Hallock, 
2001; Jiang, Zhang, & Sun, 2020).
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The quantile regression was first developed in the writings of Koenker and 
Bassett (1978). The general form of the conditional quantile of yi given xi may 
be written as follows:

 =)|(
i

T
y i i τQ τ x x β  (1)

where 0 < τ < 1, =)|(
i

T
y i i τQ τ x x β represents the τth conditional quantile of yi, while xi 

is the independent variable. βτ is the coefficient to be estimated and measures 
the effects of the independent variable xi on the conditional τth quantile of the 
conditional distribution of the dependent variable yi.

While the model presented in Equation 1 allows estimating the reaction of 
the dependent variable to the independent variable by considering the distri-
bution of the dependent variable, it does not take into account the unobserved 
heterogeneity of a country. Since a fixed effects panel quantile regression model 
is used, it will be possible to estimate the conditional heterogeneous covari-
ance effects of private capital flows and control for unobserved individual het-
erogeneity. Equation 1 may be re-written as follows to take into account the 
presence of fixed effects:

 = +( )| , ( )
ity k i i i it kQ τ α x α x β τ'  (2)

The estimation of Equation 2 poses some serious challenges since the in-
clusion of fixed effects αi is subject to the incidental parameters problem (Zhu, 
Duan, Guo, & Yu, 2016). As mentioned by Abrevaya and Dahl (2008), few the-
oretical developments have been achieved on the combination of panel fixed-
effects and quantile regression. The few theoretical attempts to combine quan-
tile regression with fixed effects panel data have been developed by Koenker 
(2004), Lamarche (2010), Galvao (2011), Canay (2011) and recently Powell 
(2016). In this paper, we rely on the approach developed by Canay (2011) for 
many reasons. First, Canay’s (2011) estimator is consistent and asymptoti-
cally normal with standard errors computed using a bootstrap methodology 
(Jetter, Agudelo, & Hassan, 2015). Second, Canay’s (2011) approach is simple 
to implement and allows avoiding exhaustive computation of Koenker’s (2004) 
approach (Jiang et al., 2020). Finally, Le, Su and Nguyen (2019) suggest that 
Canay’s (2011) approach is preferred because of its computational simplicity. 
Indeed, Canay (2011) develops a two-stage approach to deal with fixed effects 
in panel quantile regression. The first stage consists of eliminating the incidental 
variable problem (fixed effects) through a simple transformation. The author 
suggests estimating the fixed effects model, generating the individual fixed ef-
fect variable ( ˆ

iα ) and then constructing a new dependent variable calculated 
as the difference from the original minus the estimated residuals The second 
stage consists of running a standard quantile regression using the newly ob-
tained dependent variable.
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Based on what has been developed above, the following growth regression 
model is considered:

 , , 1 , 2 , 3 , 4 ,( )| ,

1, ,  ,  1, ,  
i tg i i t i τ i t τ i t τ i t τ i tQ τ α x α β PCF β POPG β GOVC β INF

i N t T

= + + + +

= … = …
 (3)

where g indicates the growth rate of per capita GDP, PCF represents the pri-
vate capital flows, while POPG, GOVC and INF stand for population growth, 
government expenditure and the inflation rate, respectively. Finally, the sub-
scripts i and t represent the country and year, respectively.

1.2. Data
This paper aims to estimate the impact of different types of capital flows on 
economic growth in a  sample of eleven MENA countries, namely Algeria, 
Bahrain, Egypt, Jordan, Kuwait, Lebanon, Morocco, Oman, Saudi Arabia, 
Syria and Tunisia. The choice of countries is mainly dictated by data avail-
ability, particularly those of private capital flows. The study covers the period 
1980-2018. Following many previous studies, such as Kottaridi and Stengos 
(2010), Cai and others (2018) and Neanidis (2019), the dependent variable is 
measured by the growth rate of per capita GDP. Private capital flows are prox-
ied by total private capital net flows as a share of GDP. However, since eco-
nomic growth may react differently to various types of private capital flows, 
this paper also disaggregates total private capital flows to capture the impact 
of each one of them on economic growth.4 For example it is known that FDI 
flows are more stable than portfolio flows and thus the expected impact of 
FDI on economic growth is probably positive and more pronounced. On the 
contrary, portfolio flows are more volatile and thus their effects on economic 
growth may be positive or negative. Finally, the impact of debt flows on eco-
nomic growth cannot be also determined a priori. International debt flows 
may be seen as an additional financing source for national firms, which allows 
a boosting of output and economic growth but may also induce the building 
up of debt bubbles which may destabilize the financial system and hurt eco-
nomic growth (see Altman and Kuehne (2016) for a discussion of the effects 
of credit bubbles). Given the aforesaid reasons, this study follows Agbloyor 

 4 Some authors, such as Hausmann and Sturzenegger (2006, 2007) and Sobański (2019), 
criticized the use of the balance of payments dataset (BoP) because of the presence of the “dark 
matter” phenomenon. The “dark matter” phenomenon states that countries’ net foreign assets 
are not well estimated in the BoP dataset and consequently it does not reflect the real country-
level situation. However, despite this criticism, the World Bank and IMF’s BoP dataset is con-
sidered as the most complete, credible and used dataset on disaggregate capital flows (foreign 
direct investment flows, portfolio investment flows, debt flows).
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and others (2014) by using four proxies of capital flows, namely total private 
capital net flows as a share of GDP, foreign direct investment net inflows as 
a share of GDP, portfolio equity net inflows as a share of GDP and private non-
guaranteed debt flows as a share of GDP.5 At least two reasons contribute to 
the use of net flows rather than gross flows. First, net flows are less procyclical 
and less volatile than gross flows (Neanidis, 2019). Second, data on net flows 
are more available than those on gross flows.

Alongside the private capital flows variable, a set of control variables is in-
cluded in the specification. As in Barguellil, Ben-Salha and Zmami (2018) and 
Gaies and Nabi (2019), the population growth is introduced. According to Barro 
(1997), economic growth is negatively linked to the fertility rate. The govern-
ment final consumption expenditure as a share of GDP is also introduced to 
check the size of the government. The expected impact may be positive since 
a rise of public expenditure exerts a positive effect on infrastructure and con-
sequently on economic growth or negative since an increase of government 
consumption needs more resources to finance the deficit. Finally, the inflation 
rate, measured as a year-on-year percentage change in the consumer price in-
dex, is considered (López-Villavicencio & Mignon, 2011). All data used in the 
empirical investigation are extracted from the World Development Indicators 
of the World Bank.

2. empirical results

2.1. Preliminary analysis
Before estimating the growth model in Equation 3 using the fixed effects pan-
el quantile approach, two issues have to be checked, namely the normal dis-
tribution of the dependent variable and the stationary properties of variables 
included in the analysis. Testing if the dependent variable follows normal dis-
tribution is essential in this case since the quantile regression gives more ro-
bust parameters than standard OLS-based techniques in the presence of non-
normally distributed dependent variable (Buchinsky, 1998). To do so, Table 1 
summarizes the results of some tests of normality frequently used in the em-
pirical literature, namely the skewness, kurtosis, Jarque-Bera, Shapiro-Wilk 
and Shapiro-Francia tests. 

The value of skewness is different from zero while the value of kurtosis ex-
ceeds three, meaning that the per capita GDP growth rate is not normally dis-
tributed. These results are confirmed by the Jarque-Bera, Shapiro-Wilk and 
Shapiro-Francia tests which reject the null hypothesis of normal distribution 
at the 1% significance level. Accordingly, the different normality tests confirm 

 5 Definitions and sources of variables are presented in Table A1 in the Appendix.
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that the dependent variable is not normally distributed and consequently, the 
appropriateness of the panel quantile regression to estimate the impact of pri-
vate capital flows on economic growth.

Regarding the stationary properties of variables, the LLC panel unit root test 
developed by Levin, Lin and Chu (2002) and the IPS panel unit root test devel-
oped by Im, Pesaran and Shin (2003) are implemented. While the former test 
assumes the presence of common unit root process, the latter is less restrictive 
since it assumes the presence of individual unit root process and thus allows 
for heterogeneous coefficients. Since first generation panel unit root tests, such 
as LLC and IPS, may not be appropriate in the presence of cross-sectional de-
pendence, a second generation panel unit root test is used, namely the cross-
sectionally augmented ADF (CADF) panel unit root test proposed by Pesaran 
(2007). To decide whether the cross-section dependence is present across panel 
groups and thus the appropriate panel unit root test to be used (first or second 
generation), the Pesaran’s (2004) CD test was run. Cross-sectional dependence 
may be due to many factors such as the presence of common shocks and unob-
served components (Hoyos & Sarafidis, 2006). The null hypothesis of the test 
is the absence of cross-sectional dependence. Results of the CD and panel unit 
root tests are summarized in Table 2. Unit root tests are carried-out including 
only 1) a constant and 2) a constant and a time trend.

The CD test suggests mixed results regarding the presence of cross-sectional 
dependence. On the one hand, the null hypothesis cannot be rejected for the 
growth rate of per capita GDP, portfolio flows and debt flows, which imply that 
there is no cross-sectional dependence for these variables. On the other hand, 
the same table shows that there is enough evidence to reject the null hypothesis 
of cross-sectional independence for the case of total private capital flows, FDI 
flows and the control variables. For these variables, the CADF test is more suit-
able than the IPS and LLC tests. Results of the panel unit root tests show that 
there is no significant difference between the three panel unit root tests for all 
variables except debt flows and population growth. For the first group of vari-
ables, the three unit root tests suggest that they are stationary at level whether 
a constant or a constant and a time trend are included, i.e. I(0). For debt flows 
and population growth, the unit roots tests yield conflicting results. However, 
since the CD test suggests that there is no cross-sectional dependence for debt 

table 1. Results of normality tests

skewness Kurtosis
Jarque-Bera test shapiro-Wilk test shapiro-Francia 

test

statistics p-value statistics p-value statistics p-value

GDP 2.269 34.162 16817.43 0.000 0.690 0.000 0.680 0.000

Source: Authors’ own estimation.
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flows, the decision was based on the LLC and IPS unit root tests, which sug-
gest that the variable is stationary at the 1% statistical level. Regarding popula-
tion growth, cross-sectional dependence is present. The suitable test to be con-
sidered is the CADF unit root test, which shows that the variable is stationary 
at level. To conclude, the CD test and the various panel unit root tests reveal 
that all variables considered in the analysis do not exhibit unit roots and may 
be introduced in levels in the fixed effects panel quantile regression model in 
Equation 3.

2.2. Panel quantile regression results
2.2.1. oLs-based techniques results
For comparison purposes, the growth model is first estimated using the or-
dinary least squares (OLS) and fixed-effects techniques. Results are displayed 
in Table 3.

As can be seen, the two estimation techniques yield almost similar results. 
Coefficients associated with government expenditure and population growth 
are generally negative and statistically significant. While the coefficient of the 
inflation rate is also negative, it is rarely significant. The most important find-
ings in Table 3 are those related to total private capital flows. Indeed, the impact 
of total private capital flows is positive but not statistically significant when us-
ing the OLS pooled or fixed effects estimator. When disaggregating total pri-
vate capital flows, no significant changes are detected since the impact of for-

table 2. Cross-sectional dependence and unit root tests

CD test
LLC IPs CADF Deci-

sionC C & t C C & t C C & t

GDP 1.575 –13.997*** –13.669*** –13.829*** –12.681*** –8.359*** –7.563*** I(0)

TPCF 17.939*** –4.547*** –4.840*** –4.552*** –5.434*** –5.367*** –4.552*** I(0)

FDI 17.253*** –3.692*** –2.010** –5.080*** –3.970*** –4.652*** –3.005*** I(0)

PFI –0.127 –6.354*** –6.950*** –8.203*** –8.505*** –2.882*** –2.211** I(0)

DEBT –0.03 –3.250*** –3.826*** –3.932*** –4.034*** 0.803 0.583 I(0)

GOVC 7.366*** –1.625* –1.384* –1.536* –3.153*** –2.314*** –1.966** I(0)

POPG 8.208*** –0.835 –0.192 –1.456* –4.087*** –8.792*** –9.447*** I(0)

INF 11.025*** –3.384*** –1.607* –4.126*** –1.189 –3.217*** –1.754** I(0)

Note: CD test stands for the cross-section dependence test, while LLC, IPS and CADF represent 
the Levin-Lin-Chu, Im-Pesaran-Shin and the cross-sectionally augmented ADF unit root tests, 
respectively. ***, ** and * denote the rejection of the null hypothesis at the 1%, 5%, and 10% 
levels, respectively.

Source: Authors’ own estimation.
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eign direct investment flows, portfolio flows and debt flows are positive and 
not statistically significant in most cases. To summarize, the estimation of the 
growth model using the OLS pooled and fixed effects show that the impact of 
total private capital flows and their different subcategories have no significant 
impact on economic growth in MENA countries. One potential explanation 
of such findings is that the aforementioned estimated effects are conditional 
mean effects. As mentioned previously, the use of OLS and fixed effects may 
cloud the effects across the different quantiles of the conditional distribution 
of the dependent variable.

2.2.2. total private capital flows and economic growth
In what follows, the impact of private capital flows on economic growth pre-
sented in Equation 3 based on the Canay’s (2011) fixed effects panel quantile 
approach is estimated. The estimation is performed for various quantiles of the 
conditional distribution, namely the 10th, 20th, 25th, 30th, 40th, 50th, 60th, 
70th, 75th, 80th and 90th. The effects of total private capital flows on economic 
growth for the different quantiles are reported in Table 4.

It is clear from Table 4 that the effects of all control variables, except the in-
flation rate, on economic growth are heterogeneous. The inflation rate has no 
significant impact on economic growth for all percentiles of the conditional 
distribution. Regarding the other control variables, findings suggest that they 
have adverse effects on economic growth but that the strength of the effect is 
much different across the considered quantiles. Results show that the impact 
of population growth and government expenditure are negative and statis-
tically significant but decreases when going from lower to higher quantiles. 
Economically speaking, these findings suggest that government expenditure 
exerts a more pronounced impact on economic growth in countries with low 
growth rates of per capita GDP, while in countries that record more economic 
growth rates, the negative impact of government expenditure continually de-
clines. The same statement is also observed for population growth since the 
associated coefficients are negative and more pronounced for countries having 
the lowest growth rates. This may be explained by the fact that when countries 
record more growth rates the importance of human capital becomes more criti-
cal and thus the negative impact of population growth diminishes.

The Table 4 also suggests that there are significant differences in the effect of 
total private capital flows on economic growth across lower and higher quan-
tiles in the conditional distribution of the dependent variable. Although the 
coefficient associated with total private capital flows is almost positive (except 
at the 90th quantile), it is not statistically significant for all quantiles. As shown, 
the coefficient is significant for low quantiles (10th–60th), while it is not sig-
nificant for higher quantiles (70th–90th). Consequently, in countries with low 
and medium growth rates of per capita GDP, total private capital flows boost 
economic growth, while in those recording higher growth rates no significant 
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impact is captured. These findings may be explained as follows. Countries that 
experience periods of low economic growth made more efforts to attract for-
eign capital flows to finance new projects in order to boost investments and 
economic growth. There is generally a need for more foreign financing in those 
countries given the lack of domestic saving. Efforts made by those countries 
may result in a rise of capital flows and they try to orient flows towards the most 
productive investments. In countries with high economic growth rates, there is 
generally enough domestic capital to finance new investments so that they will 
be less interested in attracting foreign capital flows. Another important find-
ing that emerges from Table 4 is that the impact of total private capital flows 
on economic growth is higher in low quantiles than in the median (0.123) and 
the 60th quantile (0.102). Even for quantiles for which the coefficient is positive 
and statistically significant (10th–60th), there is a general descending trend, 
meaning that the impact of total private capital flows is higher for countries 
recording lower growth rates of per capita GDP. When countries experience 
more economic growth rates, they need less foreign capital flows since they 
reuse the fruits of the recorded growing GDP to finance new investments and 
then the coefficient starts declining until it becomes statistically insignificant.

2.2.3. Disaggregated private capital flows and economic growth
The previous analysis yields new findings on the effects of private capital flows 
on economic growth in MENA countries. However, an important issue that 
may refine more the analysis consists of disaggregating total private capital 
flows according to their nature. Accordingly, three types of capital flows are 
considered in what follows, namely foreign direct investment flows, portfolio 
flows and debt flows. In this section, Equation 3 is re-estimated using Canay’s 
(2011) fixed effect panel quantiles approach for each of the three abovemen-
tioned types of capital flows. The estimation results are reported in Table 5.

Regarding the control variables, Table 5 shows that the coefficient of the 
inflation rate is always negative and statistically insignificant meaning that 
the inflation rate has no impact on economic growth in MENA countries. 
Government expenditure and population growth exert negative and significant 
impacts on economic growth and the evolution of coefficients through quan-
tiles are almost similar as in the case of total private capital flows. The highest 
effects are found for economies with low growth rates and then as the growth 
rate increases the effects become less and less important. Findings suggest that 
the impact of FDI flows on economic growth is positive but statistically sig-
nificant only for low and medium quantiles. More specifically, coefficients are 
found to be significant for the 10th–60th quantiles. Moreover, two issues have 
to be mentioned. First, coefficients associated with low quantiles are higher 
than the median effect. Second, the highest coefficients are associated with the 
25th and 30th quantiles. These results are almost similar to those associated 
with total private capital flows and suggest that FDI flows exert positive effects 
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on economic growth only in countries with low and medium growth rates of 
per capita GDP. As detailed previously, countries with low economic growth 
rates generally have a lack of financial resources and this may attract more FDI 
flows due to the existence of investment opportunities.

The same table also suggests that the impact of portfolio flows is positive and 
statistically significant for low quantiles (20th–40th). Accordingly, in countries 
with low growth rates of per capita GDP, portfolio flows enhance economic 
growth since they are seen as additional financial resources needed by local 
firms operating in stock markets. These results are somewhat surprising since 
most of MENA countries have premature and underdeveloped stock markets 
that modestly participate in the development process of their economies. On 
the other hand, some other countries with high growth rates have relatively 
more developed stock markets (especially Middle Eastern countries). In these 
countries, sufficient financial resources are generally available. Results show 
that portfolio flows have no significant impact on the growth rate of per capita 
GDP in those countries. Finally, the effect of debt flows on economic growth is 
investigated. Table 5 reveals new findings compared to those found previously. 
As shown, coefficients associated with debt flows are positive and statistically 

Figure 1. The impact of various categories of private capital flows on economic 
growth. The solid line represents the panel quantile regression coefficients with 

their 95% confidence interval (shaded area). The dashed line represents oLs 
estimates with their 95% confidence interval (dot lines)
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significant not only for low quantiles as in the case of FDI flows and portfolio 
flows but also for the highest quantiles (75th, 80th, 90th). In low quantiles, debt 
flows have a positive impact on economic growth since they allow the banking 
system to provide additional financial resources to the domestic private sec-
tor. This means that in countries recording low economic growth rates, debt 
flows allow the financing of domestic investments and the support of econom-
ic growth. Different from FDI and portfolio flows, coefficients of debt flows 
are found to be also significant for the three highest quantiles meaning that 
they also support economic growth in countries with high levels of economic 
growth. Even more, the results show that debt flows exert a higher impact on 
economic growth in countries with high economic growth rates than in coun-
tries with low economic growth rates. This may be explained by the fact that 
debt flows may need relatively developed banking systems that allow the direc-
tion of these flows to the most productive sectors of the economy which spurs 
economic growth. This issue has been debated and proved in many previous 
studies (Choong et al., 2010; Agbloyor et al., 2014). Finally, it is important to 
mention that the effects of portfolio and debt flows on economic growth are 
higher than those of foreign direct investment and total private capital flows. 
The corresponding coefficients of the various types of capital flows obtained us-
ing the Canay’s (2011) panel quantile regression and the ordinary least squares 
are provided in Figure 1.

2.3. The Wald test for equality of slopes
Once coefficients have been estimated using the panel quantile regression, it is 
possible to check the validity of coefficient heterogeneity and ensure whether 
the estimated coefficients for the considered quantiles are statistically different. 
Following many previous studies, such as Dufrenot, Mignon and Tsangarides 
(2010) and Lv and Xu (2017), the Wald test for equality of slopes is used. Since 
the findings suggest that the impact of private capital flows is mainly present 

table 6. Wald test for the equality of slopes (25th against 50th and 75th quantiles)

Against the 50th quantile Against the 75th quantile

test statistic p-value test statistic p-value

TPCF 3.950** 0.047 5.360** 0.021

FDI 3.870** 0.049 8.540*** 0.003

PFI 6.530** 0.011 5.510** 0.019

DEBT 3.400* 0.066 4.330** 0.038

Notes: The variance-covariance matrixes of the corresponding coefficients are obtained using 
the bootstrap procedure.

Source: Authors’ own estimation.



62 Economics and Business Review, Vol. 6 (20), No. 3, 2020

for low and medium quantiles, the Wald test for the 25th quantile against the 
50th and 75th quantiles was run. Findings are reported in Table 6.

As shown in Table 6, the Wald test rejects the hypothesis of parameter ho-
mogeneity in all cases which means that the estimated coefficients of private 
capital flows for the considered quantiles are statistically different. More specifi-
cally, coefficients of total private capital flows, foreign direct investment flows, 
portfolio flows and debt flows associated with the 25th quantile are statistically 
different from those of the 50th quantile. The same applies when comparing the 
25th quantile with those of the 75th quantile. Therefore, the Wald test strong-
ly confirms that considering the heterogeneity of the conditional distribution 
of the dependent variable and consequently the use of quantile regression is 
imperative when examining the impact of private capital flows on economic 
growth in MENA countries. Private capital flows are found to affect differ-
ently economic growth in countries with different levels of economic growth.

Conclusions

The effects of international private capital flows on economic growth are still 
being debated among scholars as well as policymakers. Unlike prior studies, 
this study differentiates itself by implementing a panel quantile regression esti-
mator proposed by Canay (2011) to investigate the reaction of per capita GDP 
growth to various types of international private capital flows. More specifi-
cally, the analysis considers total private capital flows and three subcategories, 
namely foreign direct investment flows, portfolio equity flows and debt flows, 
in eleven Middle East and North African countries between 1980 and 2018.

The preliminary analysis shows that the dependent variable (per capita GDP 
growth) is not normally distributed which confirm the suitability of the panel 
quantile regression. Moreover, a set of panel unit root tests suggests that all vari-
ables considered in the empirical investigation are stationary at level. Turning 
to the panel quantile regression analysis, findings show that there is a signifi-
cant difference in the effects of total private capital flows on economic growth 
across lower and higher quantiles. More specifically, the impact of total private 
capital flows is positive and statistically significant only for low and medium 
quantiles indicating that the enhancing impact of total private capital flows in 
terms of economic growth is only confirmed in countries with a relatively low 
and medium growth rate of per capita GDP or in countries facing periods of 
low and medium economic growth. When disaggregating total private capi-
tal flows it is also possible to reach relatively new findings compared to previ-
ous studies in terms of the statistical significance and magnitude of the impact 
across the different quantiles. First, results corroborate those found for total 
private capital flows given that the three considered types of capital flows have 
a positive and significant impact for low and medium quantiles. Subsequently, 
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only countries recording low and medium economic growth rates benefit from 
the three types of capital flows. However, unlike FDI flows and portfolio flows, 
debt flows are found to also boost economic growth in countries recording 
high growth rates which may be explained by the fact that the impact of debt 
flows are more pronounced in the presence of a good and well-developed fi-
nancial system. Second, the disaggregation of total capital flows suggests that 
debt flows have the highest impact on economic growth followed by portfolio 
flows and finally FDI flows. Subsequently, the results of the current study rep-
resent an argument towards the use of the panel quantile analysis and the dis-
aggregation of total private capital flows when focusing on the effects of private 
capital flows on economic growth in the MENA region.

Although this research contributes to the understanding of the response of 
economic growth to private capital flows in MENA countries, it may be subject 
to some limitations. First, the study is based on the fixed effect panel quantile 
approach developed by Canay (2011) which has been recently been proved to 
have some deficiencies (Besstremyannaya & Golovan, 2019, for details). Second, 
it would be useful to dissect the whole period and estimate the effects of pri-
vate capital flows on economic growth in the pre-crisis period (1980–2008) 
and post-crisis period (2009-2018). This analysis allows a check to be made if 
and how the global financial crisis affected the private capital flows-economic 
growth nexus in the MENA region. Finally, the current research may also be 
extended by focusing on the impact of capital flows on economic growth for 
poor, middle and rich income MENA countries.
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Appendix

table A1. Definitions and sources of data

Variable Definition source

GDP GDP per capita growth rate World Development Indicators (WDI), 
The World Bank

TPCF Sum of FDI, PF and DEBT World Development Indicators (WDI), 
The World Bank

FDI Foreign direct investment, net inflows 
(% of GDP)

World Development Indicators (WDI), 
The World Bank

PF Portfolio equity, net inflows (% of 
GDP)

World Development Indicators (WDI), 
The World Bank

DEBT Net flows on external debt, private 
nonguaranteed (% of GDP)

World Development Indicators (WDI), 
The World Bank

GOVC General government final consumption 
expenditure (% of GDP)

World Development Indicators (WDI), 
The World Bank

POPG Population growth (annual %) World Development Indicators (WDI), 
The World Bank

INF
Inflation rate, measured by the annual 
percentage change of the consumer 
price index (annual %)

World Development Indicators (WDI), 
The World Bank
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