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Emigration and Capital Flows: Do Migrants’ Skills
Matter?
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Abstract

Emigration from developing countries to advanced countries leads to two-way
capital flows. The life cycle theory predicts a contraction in savings and a
deterioration of the external balance in the countries of origin. Depending on
their impact on savings and investment, migrant remittances can reduce or
even counterbalance this effect. We find robust empirical evidence for sub-
Saharan African countries that only high-skilled emigration has a significant
and negative impact on the current account in these countries. The brain
drain induces net capital (savings) flight. We also find that highly-skilled
emigrant’s contribution to remittances is less important compared to that
of low-skilled emigrants. Incentives for the financing of home economies by
skilled migrants would be beneficial.
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1 Introduction

Sub-Saharan Africa’s (SSA) strong economic growth since the early 2000s has not
been enough to alleviate the structural funding needs on the continent. Indeed, the
average growth rate of SSA countries over the period 2000-2015 was 5.5% against
a world average of 3.9%. However, the average saving rate in SSA was only 18.8%
over the same period, while the world average saving rate was 24.3%. This low level
of mobilization of national saving may have the corollary of limiting ambitions in
terms of the investment needed to sustain long-term growth while also contributing
to fuelling the current account structural deficit. Therefore, contrary to mainstream
thinking in the literature, global imbalances are not just a problem for developed,
emerging or oil-producing countries. Indeed, Figure 1 clearly indicates that there is
a persistence of external deficits in SSA countries. This persistence is more marked
for non-oil SSA countries due to the oil price increase in recent years.

Figure 1: External imbalances in SSA countries
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Notes: Data on the current account are from the IMF.

While demographic characteristics are often taken into account in analysis of the
current account and external imbalances, the role of international migration is rarely
mentioned. According to the life-cycle hypothesis (Leff, 1969), a rise in the share
of the economically dependent population would lead to an increase in national
consumption, a fall in national saving, and a deterioration in the current account.
However, migration changes the demographic structure of both origin and destina-
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tion countries. Indeed, the architecture of international migration clearly shows that
migration is dominated by greater mobility of the working-age population: 82% of
international migrants in 2015 are between 15 and 64 years old (UN, 2017). In this
regard, SSA countries are distinguished by emigration to developed OECD coun-
tries, particularly brain drain defined as emigration of highly-skilled people (with
tertiary level of education). As a proportion of the potential educated labor force,
the brain drain rate in Africa—particularly West and East Africa—is among the
highest in the world (see Docquier and Marfouk, 2004).

There are two different channels through which brain drain influences current ac-
count, leading to contradictory effects. On the one hand, in connection with life-cycle
theory, emigration deprives SSA countries of a labor force with a higher potential for
saving in the demographic structure. Consequently, the saving rate in SSA countries
may be adversely affected by emigration, which should result in an external deficit or
deterioration in the current account (given by the difference between national saving
and national investment).1 More importantly, since highly-skilled workers generally
have a high propensity to save, the adverse impact of emigration on current account
should be more pronounced for brain drain (high-skilled emigration).

On the other hand, emigration may lead to an improvement in SSA current ac-
count balance through emigrants’ remittances. Indeed, there is a direct impact of
remittances on current account, since remittances (of permanent migrants) are by
definition, recorded as credit in the current account balance.2 Remittances being
a source of income, they can also have an indirect impact on current account that
depends on their use, i.e., how they influence consumption (saving), investment and
in end trade balance.3 It is now well known that emigrants make a significant con-
tribution to the transfer of capital from OECD countries to their countries of origin.
These remittances (as a percentage of GDP) increase significantly over time, espe-
cially with the development of new technologies and the reduction of transfer costs.
In some countries, such as Cabo Verde, Democratic Republic of Congo, Gambia,

1Since both public spending (social security, schools) and income tax are age-dependent, inter-
national migration may also influence fiscal balance through its impact on the age structure of the
population. This consideration was recently investigated by d’Albis et al. (2018) on 15 Western
European countries and by d’Albis et al. (2019) on 19 OECD countries over the period 1985-2015.

2In the IMF’s categorization (see Sixth Edition of the IMF’s Balance of Payments Manual),
remittances of permanent migrants correspond to personal transfers that consist of all current
transfers in cash or in kind made or received by resident households to or from nonresident house-
holds. There is another item called compensation of employees that refers to the income of border,
seasonal, and other short-term workers who are employed in an economy where they are not res-
ident and of residents employed by nonresident entities. Personal transfers and compensation of
employees are the two components of personal remittances; and both are recorded in the current
account.

3For more details, see for example the recent paper of Lartey (2018).
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Lesotho, Liberia, Senegal and Zimbabwe, migrant remittances per year exceed 10%
of annual GDP. As much as the adverse impact through saving, the improving im-
pact through remittances should depend on the skill levels of emigrants, since the
emigrants’ skills matter for the amount of remittances received in the country of
origin. Indeed, highly skilled emigrants can remit more because they are more likely
to get high-skilled jobs and thus higher wages. However, it is reasonable to think
that, for a given level of earnings, highly-skilled emigrants will have a low propen-
sity to send money to their home country because they have strong incentives to
integrate into the host community, to bring family to the host country, and to un-
dertake long-term life projects (long-term borrowing for home or vehicle purchases)
in the destination country. Empirical evidence from Faini (2007) and Niimi et al.
(2010) show that high-skilled emigration is associated with a low level of per capita
remittances.

In the end, the overall impact of brain drain on current account depends on how
the skill composition of emigrants matters for both the adverse impact through
saving and the improving effect through remittances. Thus, an empirical study on
the impact of brain drain on the current account (net effect) can help to respond
appropriately.

Therefore, this paper aims at exploring empirically the impact of emigration on the
external balances of SSA countries depending on the skills composition of emigrants,
in order to shed more light on the persistent deficit nature of the latter. Since
the current account is by definition the difference between saving and investment,
and remittances may influence consumption (saving) and investment in the home
country, we push even further by analysing the impact of emigration on saving and
investment.

The study considers a sample of 44 SSA countries selected based on data avail-
ability, over the period 1990-2014. Given the structural context of this study, the
empirical strategy follows the standard empirical model of medium-term current
account determination. Therefore, our empirical strategy emphasizes the role of
the medium-term determinants of current account, rather than factors behind the
short-run dynamics of the current account. In this regard, we focus on current ac-
count variations that are not caused by cyclical factors or that do not result from
the influence of nominal rigidities (see Chinn and Prasad, 2003; Lane and Milesi-
Ferretti, 2012). The study employs different econometric approaches. Firstly, we
employ panel (pooled) ordinary least square (OLS) using five-year non-overlapping
averages. Secondly, to account for potential simultaneity bias (for example, insti-
tutional quality matters for both current account balance and emigration), we rely
on panel (pooled) two-stage least squares (2SLS). Following recent developments in
international migration literature, this 2SLS estimation approach uses gravity-based
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predictors as instruments.

The rest of the paper is organized as follows. Section 2 provides the literature on
the consequences of emigration (brain drain) and the role of demographic structure
in global imbalances. In Section 3, we present the empirical model and describe the
data used in the empirical estimation. Section 4 presents and discusses our main
results. In Section 5, we provide some robustness checks. Section 6 analyses the
channel through remittances. Finally, Section 7 concludes the paper.

2 Literature review

The strong dynamics of globalization since the 1990s has been accompanied by
worsening global imbalances and a dramatic increase in international migration.
These two phenomena are probably the most complex subjects of contemporary
international economics faced by economists and decision-makers. Several recent
contributions have been devoted to analysing the effects of international migration
(see among others Beine et al., 2008; Spilimbergo, 2009; Docquier and Rapoport,
2012; Ortega and Peri, 2014; Docquier et al., 2016) and global imbalances (see among
others Cooper, 2008; Chinn et al., 2014; Backus et al., 2014).

The general belief on the consequences of brain drain is that it is detrimental to the
country of origin (see Docquier and Rapoport, 2012). The main argument relies on
theories of endogenous growth that emphasize the key role of education in growth
(Lucas, 1988). Thus, the emigration of skilled workers (brain drain) represents a
considerable shortfall for growth in the country of origin. For example, the seminal
model by Bhagwati and Hamada (1974) shows that brain drain causes a loss for
developing countries. This loss occurs through the fact that increasing international
mobility induces highly-skilled workers from poor countries to bargain for higher
wages, and low-skilled workers to respond by adjusting their wage requirements.
Miyagiwa (1991) builds a theoretical model of brain drain and shows that brain
drain increases education and income levels in the host country. Its impact is all the
more important as, contrary to the presumption that brain drain hurts the unskilled
people staying in the home country, it is rather medium-skilled people who are more
adversely affected. Haque and Kim (1995) also find that brain drain jeopardizes
the economic growth of the country of origin by reducing the rate of growth of
effective human capital that remains in the economy. In sum, the early models on
the consequences of brain drain (in the endogenous growth framework) find that it
increases inequality at the global level, with developing countries becoming poorer
for the benefit of the rich ones.
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Other studies highlight some benefits of brain drain—the co-called ‘brain gain’—
that may counterbalance its negative effects (Stark et al., 1997; Stark et al., 1998;
Vidal, 1998; Beine et al., 2008; Mayr and Peri, 2008; Giuliano and Ruiz-Arranz, 2009;
Spilimbergo, 2009; Dustmann et al., 2011; Docquier et al., 2016). The main channels
are the incentive to invest in education that the prospect of future emigration entails
(Stark et al., 1997; Stark et al., 1998; Vidal, 1998; Beine et al., 2008), the resulting
remittances that provide an alternative way to finance investment (Giuliano and
Ruiz-Arranz, 2009), the benefits that the home country can acquire from the human
capital of returning migrants (Mayr and Peri, 2008; Dustmann et al., 2011), and the
transfer of knowledge and institutional norms through the diaspora (Spilimbergo,
2009; Docquier et al., 2016).

Empirical literature is growing thanks to data availability in recent years. Based on
US data, Beine et al. (2003) examine the impact of brain drain on 50 developing
countries and find an overall positive effect. However, they obtain that there are
winners and losers among sending countries according to their levels of human cap-
ital: brain drain appears to hurt home countries with a large proportion of highly
educated emigrants. In the same vein, Beine et al. (2008) use emigration data on 127
origin countries by education level to examine the impact of brain drain on human
capital formation. They find evidence of a promoting impact of skilled emigration
on human capital. This finding was corroborated by Beine et al. (2011) using panel
data covering 147 countries over the period 1975-2000.

Giuliano and Ruiz-Arranz (2009) explore the growth-enhancing impact of emigrant
remittances on 100 developing countries. They find that remittances promote growth
in less financially developed countries by providing an alternative way to finance
investment and by overcoming credit constraints. Using data for 20 SSA countries,
Ahamada and Coulibaly (2013) find no growth-enhancing impact of remittances
because they do not increase investment in physical capital.

Since origin and destination countries are characterized by substantial differences
in political rights and cultures (Collier and Hoeffer, 2018), the empirical studies by
Spilimbergo (2009) and Docquier et al. (2016) highlight the role of emigration in
improving political institutions. Based an international dataset, Spilimbergo (2009)
finds that foreign students play an important role in promoting democracy in the
home country, but only if education is acquired in democratic countries. Using cross-
sectional and panel data, Docquier et al. (2016) also find that general emigration
from developing countries to OECD countries helps to improve institutional quality
in the countries of origin.

Despite the growing literature on the consequences of emigration, the link between
emigration and current account has received no particular attention. Emigration
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mainly concerns the working-age population, and changes the demographic struc-
ture in SSA countries by reducing the labour participation rate. As result, according
to the life-cycle hypothesis (Leff, 1969), this will lead to a deterioration in the current
account. More precisely, the life-cycle hypothesis predicts that a higher share of the
economically dependent population should result in a deterioration in the current
account by increasing national consumption and reducing national saving. This life-
cycle hypothesis prediction has been corroborated by several empirical studies using
cross-sectional and panel regression techniques (e.g. Kelley and Schmidt, 1996; Hig-
gins and Williamson, 1997; Higgins, 1998; Chinn and Prasad, 2003; Chinn and Ito,
2007; Gruber and Kamin, 2007; Lane and Milesi-Ferretti, 2012). Looking beyond
the national income accounting relationships, Cooper (2008) argues that the large
US current account deficit of the early 1990s to the 2008 financial crisis was the
natural result of two major forces in the global economy, namely the globalization
of financial markets and the demographic evolution—two forces that could maintain
these imbalances over a long period. Using panel data on 23 industrial and 86 devel-
oping countries, Chinn et al. (2014) examine whether the determinants of current
account balances changed after the global crisis of 2008-2009; they find that the
contribution of demographic structure tends to be stable. Based on a quantitative
multi-country overlapping generation model, Backus et al. (2014) show that demo-
graphic differences between countries can generate large international capital flows.
More recently, using a database covering 165 countries over 1981-2012, Grigoli et al.
(2018) confirm the role of demographics in driving saving.

The paper by Gollin and Lange (2013) is a rare study that explicitly considers the
role of international migration in current account balance or international capital
flows. Building an overlapping generation model of a small open economy, the
authors show that, because migrants must be equipped with capital, migration flows
result in substantial capital flows. Using data from a panel of OECD countries, they
confirm this finding.

Our paper is, to some extent, related to the study of Bugamelli and Paternò (2009)
who investigate the impact of remittances on current account reversals in recipient
countries. Using a panel data on emerging and developing countries, they find that
remittances reduce the probability of current account reversals when remittances
received get above 3% of GDP. Besides, using annual data for 47 countries over the
period 1990-2011, Hassan and Holmes (2016) show that remittances increase the
speed of current account adjustment towards long-run equilibrium.

Our study aims at empirically investigating the impact of emigration on external
balances of SSA countries that experience brain drain. Since current account bal-
ance indicates the nation’s financing capacity or need, our study thus explores the
contribution of brain drain on net capital flow into SSA countries (for more causes
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and consequences of capital flight from Africa, see Ajayi and Ndikumana (2014)).

3 Empirical methodology

3.1 Empirical model

This paper is designed to empirically investigate the effect of emigration on the
current account balance of SSA countries, depending on the skill levels of emigrants.
Given the structural aspect of study, we follow the standard empirical model of
medium-term current account determination (as in Chinn and Prasad, 2003; Chinn
and Ito, 2007; Gruber and Kamin, 2007; Lane and Milesi-Ferretti, 2012). Therefore,
our empirical strategy emphasizes the roles of the medium-term determinants of
current account, rather than factors behind the short-run dynamics of the current
account. In this regard, we focus on current account variations that are influenced by
cyclical factors or nominal rigidities. We then consider panel data to allow medium-
term variations in current account across time. More specifically, we construct a
panel that contains five-year non-overlapping averages of the data for each country
(as in Chinn and Prasad, 2003; Chinn and Ito, 2007; Lane and Milesi-Ferretti,
2012). Averages are constructed over 1990-1994, 1995-1999, 2000-2004, 2005-2009,
and 2010-2014, giving us five period observations for each cross-sectional unit. We
consider the following model:

yit = α + γEmigsit +
∑

k
βkXk

it + εit (1)

where i and t stand for country and period indices, respectively; y is either current
account balance, saving or investment (expressed as a ratio to GDP); Emigs is
the emigration rate of skill level s (low, high) that is the sum of emigrants with
skill s as a share of native population of home country with skill s (computing
the rates in this way allows better to measure the loss of labour market potential
experienced by home country (Brücker et al., 2013) ; see subsection 3.2); Xk are
control variables; and ε stands for the error term. The selection of control variables
follows the literature on the medium-term determinants of current account (as in
Chinn and Prasad, 2003; Chinn and Ito, 2007; Gruber and Kamin, 2007; Lane and
Milesi-Ferretti, 2012). Following this literature, where appropriate, variables are
measured relative to a weighted-average of the corresponding variables of trading
partners, since the current account should be influenced only by idiosyncratic shifts
in fundamentals. The set of control variables includes:
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• Dependency ratios (in relative terms): According to the life-cycle hypothesis,
the economically dependent population will increase national consumption and
reduce national saving, leading to a deterioration in the current account. Two
dependency ratios are used: the young ratio (defined as the ratio of the popu-
lation under 15 to the working-age population excluding net migration inflow)
and the old ratio (defined as the ratio of the population aged 65 and older to
the working-age population excluding net migration inflow). Both ratios are
expected to have a negative impact.

• Fiscal balance (as share of GDP and in relative terms): This is used to account
for the Ricardian equivalence hypothesis, and its impact is thus excepted to
be positive.

• Net foreign asset position (as share of GDP): This is used since a country with a
net foreign asset position receives income issued from foreign direct investment,
leading to an improvement in its current account. We use lagged value that
allows us to avoid endogeneity, since the NFA position is the accumulation of
past current account balances.

• GDP per capita (adjusted by PPP exchange rates, in relative terms and in
logs): This aims to capture the stages of the development hypothesis that
predicts that a country must run current account deficits at the beginning
of its development process due to important capital imports, and the current
account starts to improve at the end of the development process.

• GDP growth rate (in relative terms): This allows us to account for the impact
of income shock on the current account balance that depends on the perception
of high growth rates by households. Transitory positive shock leads to an
improvement in current account, while permanent positive shock causes the
opposite.

• Trade openness (exports plus imports as a ratio of GDP): This is used to
proxy for trade liberalization that increases trade flows. It is expected to have
a negative impact.

• Volatility of terms of trade (standard deviation of terms of trade growth): It
is used to capture the fact that, in environment with more volatile terms of
trade, agent might save more for precautionary reasons in order to smooth
their consumption.

• Oil balance (as share of GDP): This allows us to take into account the influence
of oil price fluctuations on the current account: higher oil prices promote
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the current account balance for oil-exporters by worsening the balance of oil-
importing countries.

• Financial development : This is measured by domestic credit to the private
sector as a share of GDP, and is used to account for the influence of finan-
cial market development. It has an ambiguous impact on current account
(Chinn and Prasad, 2003; Chinn and Ito, 2007). Since it measures the depth
and sophistication of the financial system, it may improve current account
by promoting saving. However, reflecting the borrowing constraints, it could
deteriorate the current account by reducing the need for precautionary saving.

We first estimate the model by pooled OLS. In cross-country panel analysis, country
fixed effects are generally included in regressions in order to deal with unobserved
heterogeneity. Following the literature on medium-term variations in current ac-
count balance (Chinn and Prasad, 2003; Lane and Milesi-Ferretti, 2012), Equation
(1) does not include country-specific fixed effects. Indeed, the empirical specifica-
tion in Equation (1) aims at explicitly accounting for the contribution of emigration
to both the cross-sectional and time-series variation in current account balances.
As highlighted by Chinn and Prasad (2003), to understand the variation in current
accounts in panel data context, the inclusion of fixed effects would detract from
many of the economically meaningful parts of the analysis. Thus, in analyses where
cross-country differences are important, as in this study, it is advisable to use the
pooled OLS estimator rather than the fixed effects estimator.

In the pooled OLS regressions, we assume that emigration is exogenous with re-
spect to the current account balance of the country of origin. However, there may
be a simultaneity bias between emigration and current account balance. One can
think that institutional quality matters for current account balance and emigration.
Indeed, countries with poor governance tend to attract less capital flow and are
more prone to brain drain. To take into account this potential simultaneity bias
issue, we use the two-stage least squares (2SLS) estimation strategy. This 2SLS es-
timation approach follows recent developments in international migration literature
(Ortega and Peri, 2014; Alesina et al., 2016; Docquier et al., 2016) inspired by trade
literature (Frankel and Romer, 1999). Specifically, we rely on a pseudo-gravity re-
gression to construct a geography-based prediction of bilateral migration stocks. We
consider the following pseudo-gravity model that allows for time-varying bilateral
relationships in a panel setting:

lnEmigsijt =γ1lnEmigij,1980 + γ2lnDistij + γ3OffLangij + γ5lnPopit

+ γ6Popjt + γ7lnAreai + γ8lnAreaj + γ9Colonyij

+ γ10(Landlockedi + Landlockedj) + τt + φjt + eijt (2)
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where Emigsij is the bilateral emigration rate of skill s—i.e. the stock of migrants
with skill s born in country i and living in country j as share of country i’s native
population with skill s; Emigij,1980 denotes the bilateral emigration rate in 1980;
Distij is the weighted distance that is equal to the distance between home coun-
try i and destination country j based on bilateral distances between the biggest
cities of the two countries; Landlocked is a dummy variable for landlocked coun-
tries; Colonyij is a dummy for colonial relationship; OffLangij is a dummy for
sharing common official language; Popi(Popj) and Areai(Areaj) respectively de-
note the population (area) of origin (destination) country i(j). In this gravity model,
Emigij,1980 is used to capture the attraction exerted by former migrants over contem-
porary ones, while Popi(Popj) and Areai(Areaj) are included to take into account
the capacity of home (host) country to send (receive) migrants. The migration costs
are captured by geographic variables (Dist, Landlocked), the linguistic variable
(OffLang) and colonial ties (Colony). Finally, Equation (2) includes time fixed
effects (τt) and destination-time fixed effects (φjt) to account for multilateral resis-
tance in destination countries, reflecting the reaction of the bilateral migration of a
given origin-destination pair to any time varying shock occurring to another pair. In
the context of international migration, multilateral resistance in destination coun-
tries is the most important side of multilateral resistance, given the prominence of
the migration policies in host countries (Beine and Parsons, 2015).

After estimating the gravity model in Equation (2), we compute the predicted
emigration for each origin country i by summing up over destination countries j:̂Emigsi =

∑
j

̂Emigsij. The gravity model is estimated by the Poisson pseudo max-
imum likelihood (PPML) non-linear method. PPML estimation has the advantage
to address issues related to observations of the dependent variable with zero value
and to heteroskedasticity (Silva and Tenreyro, 2006). We follow the procedure of
Silva and Tenreyro (2010) to deal with the identification issue of PPML estimation
with non-negative values of the dependent variable (bilateral migration) and large
number of zeros on some regressors.

3.2 Data

In this section, we describe the variables used in our the empirical analysis while
providing their sources.

Following the literature (see, for example, Beine et al., 2008), we measure brain
drain (emigration of people with high skills) by emigrants with a tertiary level of
education (with a diploma higher than a high-school leaving certificate or equiva-
lent). We rely on the Institute for Employment Research (Institut für Arbeitsmarkt-
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und Berufsforschung—IAB) database (Brücker et al., 2013), which gives the total
number of foreign-born individuals aged 25 years and older living in each of the 20
considered OECD destination countries, by year, country of origin and educational
level, from 1980 to 2010 (five-year intervals). Using this database, we distinguish
two groups of migrants: high-skill migrants (with a tertiary education) and low-skill
migrants (with less education) as in Docquier et al. (2016). For each education
level s, the value is expressed as a rate that is computed as the stock of emigrants4

with education level s divided by the total number of individuals for a given source
country (residents and emigrants) with the same education level s. Computing the
emigration rates in this way enables us better to measure the loss of labour mar-
ket potential experienced by a given source country (Brücker et al., 2013). These
emigration rates are thus used in our regressions. Based on data availability (on
all variables under consideration), we consider 44 SSA countries over the period
1990-2010.

Figure 2 reports the emigrate rate for SSA and for each skill level. It shows that on
average the number of SSA migrants in OECD countries as a share of total origin
population increases from 2.30% in 1990 to 3.35% in 2010. By decomposing by
education level, the rate is high for brain drain (high skilled emigration). Indeed,
the number of SSA highly-skilled migrants in OECD countries as a share of origin
population with the same skill increases from 19.5% in 1990 to 25.5% in 2010. For
low-skill emigration the rate rises from 2% in 1990 to 2.5% in 2010. For each SSA
country and for year 2010, Table B-3 gives the emigration rates for each education
level. There is some heterogeneity in emigration rates across SSA countries, the
highest rates being recorded by island countries (Cape Verde, Mauritius, São Tomé
and Pr̀ıncipe, the Seychelles).

4Since former migrants continue to remit to their home country, relying on migration stocks
rather than flows is more relevant to reflect the influence of remittances on the current account.
Indeed, the stock data assume that migrants are settled in host countries over a relatively long
period and are therefore more appropriate for better accounting for remittances.
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Figure 2: Emigration from SSA to OECD
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Note: Authors’ computations based on IAB database (Brücker et al., 2013).

Data on current account, saving, investment and fiscal balance are taken from the
IMF World Economic Outlook (WEO) database. Data on GDP growth, population,
dependency ratios, trade openness and remittances are collected from the World
Bank World Development Indicators (WDI) database. Per capita GDP at chained
purchasing power parity (PPP) is obtained from the Penn World Table (PWT ver-
sion 9.0). As an indicator of financial development, we use the domestic credit to
private sector taken from the World Bank Global Financial Development Database
(GFDD), that refers to the financial resources provided to the private sector, such
as loans, non-equity securities, trade credits and other account receivables that es-
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tablish a claim for repayment. To proxy for financial openness, we rely on Chinn
and Ito’s (2006) index measuring a country’s degree of capital account openness.
Data on net foreign asset are collected from the updated and extended version of
the dataset constructed by Lane and Milesi-Ferretti (2007). To compute the gravity-
based predictor, we take data on geographic, ethnic, linguistic and colonial variables
from the CEPII’s Gravity database described in Head et al. (2010).

Table A-1 summarizes descriptive statistics. At a quick glance, it clearly confirms
that emigration from SSA countries to developed OECD countries is dominated by
migration of people with high education. Not surprisingly, compared to its main
trading partners, SSA countries have a larger youth population and a smaller older
population. Moreover, on average SSA countries experience current account deficits
at more than 6% of GDP, reflecting the region’s need for external financing.

4 Empirical results

We begin by presenting the results based on the pooled OLS approach. Once these
results are discussed, we will then present and dissect the results of the pooled 2SLS
approach. Figure 3 gives a first look at the relationship between emigration rate and
current account. This relationship appears to be negative whatever the skill level.
Estimation results should give us a better view on this link and allows us to know
if we can derive a causal relationship.
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Figure 3: Link between emigration and current account in SSA
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4.1 Pooled OLS results

Table 1 shows the results of the regressions carried out separately by successively
considering as dependent variables the current account, the national saving and the
national investment. For each dependent variable, four regressions are made to take
into account emigrants’ skill level—respectively, all skills combined, low skills and
high skills. Notice that, in estimating the impact depending on skill level, the two
categories of emigrants (low, high) are included separately and not together in the
same regression. Indeed, given the strong correlation between the two categories of
emigrants, it is not recommended to include all together in the same regression (see
Docquier et al., 2016). However, for robustness check in subsection 5.3, we include
all categories together in the same regression (by classifying skills in two categories).

Table 1: Pooled OLS results

Current account Saving Investment
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)

All skill (AS) -0.101 -0.030 0.040
(0.109) (0.148) (0.117)

Low-skilled (LS) -0.062 0.045 0.068
(0.111) (0.144) (0.123)

High-skilled (HS) -0.104*** -0.133** -0.016
(0.035) (0.053) (0.041)

Lagged NFA 0.001 0.001 -0.000 -0.000 -0.000 0.000 -0.002 -0.002 -0.002
(0.002) (0.002) (0.002) (0.007) (0.007) (0.006) (0.005) (0.005) (0.005)

Rel. fiscal balance 0.683*** 0.696*** 0.600*** 0.708** 0.725** 0.573** -0.146 -0.142 -0.174
(0.244) (0.246) (0.218) (0.298) (0.299) (0.273) (0.211) (0.210) (0.210)

Rel. GDPgrowth -0.433** -0.436** -0.414** 0.541** 0.535** 0.577** 0.623*** 0.620*** 0.631***
(0.169) (0.170) (0.161) (0.265) (0.266) (0.244) (0.187) (0.187) (0.186)

TOT volatility 0.048 0.051 0.025 0.036 0.040 0.003 0.004 0.005 -0.003
(0.075) (0.075) (0.076) (0.093) (0.093) (0.088) (0.076) (0.076) (0.077)

Trade openness -0.078*** -0.078*** -0.077*** 0.002 0.001 0.004 0.111*** 0.111*** 0.112***
(0.024) (0.024) (0.023) (0.031) (0.032) (0.029) (0.024) (0.024) (0.024)

Relative Prod. 4.498*** 4.349*** 4.681*** 7.582*** 7.334*** 8.147*** 3.037** 2.956** 3.254**
(1.349) (1.374) (1.192) (2.020) (2.034) (1.863) (1.398) (1.411) (1.297)

Capital openness 3.310 3.272 3.668* 8.924*** 8.984*** 9.233*** 6.517*** 6.575*** 6.537***
(2.131) (2.166) (1.962) (2.943) (2.972) (2.709) (1.888) (1.889) (1.861)

Financial openness -0.020 -0.021 -0.026 -0.006 -0.007 -0.014 0.021 0.021 0.021
(0.027) (0.027) (0.026) (0.032) (0.032) (0.034) (0.031) (0.031) (0.031)

Young dep. ratio -0.014 -0.014 -0.038 0.220** 0.216** 0.194** 0.259*** 0.256*** 0.258***
(0.078) (0.078) (0.081) (0.089) (0.089) (0.089) (0.076) (0.077) (0.074)

Old dep. ratio 0.091 0.126 0.116 -0.067 -0.009 -0.113 -0.213 -0.194 -0.254
(0.335) (0.339) (0.304) (0.388) (0.392) (0.390) (0.393) (0.394) (0.381)

Oil balance (%GDP) 0.133* 0.137* 0.143** -0.065 -0.057 -0.063 -0.134* -0.131* -0.138*
(0.073) (0.074) (0.070) (0.104) (0.105) (0.095) (0.078) (0.079) (0.074)

Constant 10.478** 10.330** 13.428*** 19.233*** 19.113*** 23.289*** 5.850 5.860 6.432
(4.475) (4.518) (4.406) (5.419) (5.415) (5.446) (5.080) (5.091) (5.098)

Observations 144 144 144 141 141 141 141 141 141
R-squared 0.637 0.635 0.660 0.484 0.484 0.522 0.610 0.610 0.610
Period FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% confidence level, respectively.
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Regarding the current account regressions, the results show that emigration from
SSA countries has a negative impact on their current account, which is signifi-
cant only for highly-skilled emigrants. Emigration of 1% of highly educated people
leads to a deterioration in the current account of 0.10% of GDP. This interesting
result—whose robustness will be checked below—is statistically significant at 1%.
The results of the regressions on national saving and investment provide some ex-
planations for the impact of emigration on the current account. Indeed, like current
account, national saving is negatively and significantly affected by brain drain, while
national investment is not significantly impacted. In other words, if the brain drain
degrades the current account, it is because it is accompanied by an exodus of the
saving potential of highly skilled emigrants. This result would then be consistent
with the life-cycle theory that suggests a deficit-aggravating effect of brain drain in
the countries of origin.

With respect to control variables, we find that, contrary to expectations, the youth
dependency ratio is positively associated with saving and investment, although its
impact on the current account is insignificant. This unexpected result can be ex-
plained by the categorization of the demographic structure. In fact, we use data
from the World Bank, which considers that children under 15 are not of working
age. However, the work of children under 15 in Africa is an open secret, which would
explain their positive impact on investment and national saving.

The results show that an improvement in the government’s fiscal balance results
in a significant improvement in national saving but has no significant impact on
investment. Consequently, there is a positive impact of fiscal balance on the cur-
rent account. This finding is theoretically expected and finds particular resonance
in Blanchard’s (1985) finite-horizon model as well as the overlapping generation
models. These models underlie the fact that by redistributing income from future
to present generations, government budget deficits tend to induce current account
deficits. Known in the literature as twin deficits, this positive link is irrelevant in
the particular case of Ricardian equivalence in which private saving completely off-
set changes in public saving. However, several empirical evidences support such a
relationship (see, among others, Chinn and Prasad, 2003; Lane and Milesi-Ferretti,
2012; Gnimassoun, 2015).

Oil balance has a positive significant impact on the current account with a significant
negative impact on investment and no significant impact on saving. This confirms
the importance of oil price increase in promoting the current account balance for
oil-exporters or in worsening the balance of oil-importing countries.

Our results also show that an increase in economic growth results in an increase in
saving and investment, but with a more significant impact on investment, leading
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to a deterioration in the external balance. As predicted by the stage of development
assumption, an increase in relative income leads to a significant improvement in
the current account. This effect operates through an improvement in saving greater
than that of investment induced by the increase in relative income.

In addition, by significantly improving investment without influencing national sav-
ing, the increase in openness to trade leads to a deterioration in the current account.

Finally, financial openness is associated with a significant increase in investment
and domestic saving in comparable proportions, so that its impact on the current
account is negligible.

To summarize the main results from pooled OLS analyses, the impact of emigra-
tion on the current account depends on the level of education of emigrants. The
exodus of highly competent individuals is accompanied by the flight of their saving
potential, and thus their ability to finance the economy, which results in a deterio-
ration of the external balance of the countries of origin. We also find that the ‘twice
deficits’ hypothesis holds for SSA countries. National saving and investment are
positively correlated to economic activity. Finally, countries with higher levels of
trade openness and financial openness tend to improve their investment more signif-
icantly. Overall, about 60%-70% of the variation in current accounts and national
investments is explained by our models, while about 50% of the variation in national
saving is explained. The following developments are intended to test the robustness
of these results.

4.2 Gravity-based pooled 2SLS results

Given that countries with poor institutions may attract less capital flows and gener-
ally experience higher rates of brain drain, pooled OLS regressions above may suffer
from endogeneity bias. Therefore, we use a gravity-based pooled 2SLS strategy (see
subsection 3.1) to account for the potential simultaneity bias. Table A-2 in the
appendix show the results of our ‘zero-stage’ gravity model. Though preliminary,
these results give rise to some comments. Emigration rate from sub-Saharan Africa
to OECD countries is greater when the countries of origin share the same language
or have colonial ties with the country of destination. We also obtain the expected
result that distance, isolation and the size of the population in 1960 are negatively
correlated with emigration. The most interesting result concerns the difference in
the impact of distance according to the level of education of the emigrants. Indeed,
while emigrants with a high level of education are weakly impacted by distance,
emigrants with a low level of education bear a very high cost of distance, at least
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three times greater. This result reflects an important fact regarding immigration
policies in host countries that are primarily aimed at attracting talent from devel-
oping countries. Figure A-1 shows the scatter plot between the observed values of
emigration rates and those predicted by gravity models. It appears that gravity
models based on exogenous variables provide a very good prediction of emigration
rates regardless of the level of education of emigrants. In fact, the slope coefficient
is not significantly different from 1 regardless of the skill level of emigrants. These
results give a first indication of the good quality of the instruments we use in our
identification strategy.

Table 2 displays the pooled 2SLS estimates. The endogeneity bias correction strat-
egy is conducted for all explanatory variables (current account, saving and invest-
ment). First of all, the strength of the first stage is confirmed by the Kleibergen-Paap
Wald rk (KP) F-statistic for weak identification, which is very large in all specifica-
tions. Indeed, the KP F-statistic value is higher than the critical values reported by
Stock and Yogo (2005), including the most demanding (16.38). This is especially
true in all regressions involving brain drain. For brain drain, the results are almost
identical to those of the pooled OLS approach, both quantitatively and qualita-
tively. An increase in the rate of brain drain from SSA countries causes a decline
in national saving and increases the need for financing (current account deficit) in
these countries. More specifically, an increase in the brain drain rate of 10% causes a
reduction in national saving of 1.48 percentage points of GDP and a current account
deterioration of 1.07 percentage points of GDP. For control variables, the results are
almost the same as those for the pooled OLS.

In summary, this section shows that taking into account the potential endogeneity of
emigration, the result that brain drain causes a deterioration in the current account
is confirmed and even reinforced. The pooled 2SLS regressions also confirm that
this effect is induced by the shortfall in saving generated by the exodus of people
with a high level of education, given their greater saving potential in the structure
of the population.
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Table 2: Pooled 2SLS results

Current account Saving Investment
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)

All skill (AS) -0.181 -0.028 0.067
(0.124) (0.153) (0.121)

Low-skilled (LS) -0.143 0.048 0.104
(0.126) (0.149) (0.126)

High-skilled (HS) -0.107*** -0.148*** -0.067
(0.037) (0.051) (0.042)

Lagged NFA 0.001 0.001 -0.000 -0.000 -0.000 0.000 -0.002 -0.002 -0.002
(0.002) (0.002) (0.002) (0.007) (0.007) (0.006) (0.005) (0.005) (0.005)

Rel. fiscal balance 0.662*** 0.678*** 0.597*** 0.708** 0.726** 0.557** -0.139 -0.134 -0.229
(0.230) (0.232) (0.214) (0.282) (0.283) (0.266) (0.202) (0.201) (0.207)

Rel. GDPgrowth -0.426*** -0.427*** -0.414*** 0.541** 0.535** 0.581*** 0.621*** 0.617*** 0.645***
(0.158) (0.159) (0.150) (0.249) (0.250) (0.225) (0.175) (0.175) (0.173)

TOT volatility 0.043 0.046 0.024 0.036 0.040 -0.001 0.005 0.007 -0.016
(0.071) (0.071) (0.072) (0.088) (0.088) (0.084) (0.072) (0.072) (0.071)

Trade openness -0.077*** -0.078*** -0.077*** 0.002 0.001 0.005 0.110*** 0.110*** 0.113***
(0.023) (0.023) (0.022) (0.030) (0.030) (0.027) (0.023) (0.023) (0.022)

Relative Prod. 4.779*** 4.616*** 4.695*** 7.575*** 7.326*** 8.219*** 2.944** 2.841** 3.511***
(1.265) (1.289) (1.131) (1.886) (1.910) (1.687) (1.386) (1.394) (1.274)

Capital openness 3.272* 3.160 3.676** 8.925*** 8.987*** 9.265*** 6.527*** 6.614*** 6.651***
(1.985) (2.027) (1.853) (2.780) (2.819) (2.523) (1.789) (1.802) (1.697)

Financial openness -0.020 -0.020 -0.026 -0.006 -0.007 -0.015 0.021 0.021 0.018
(0.026) (0.026) (0.024) (0.031) (0.030) (0.032) (0.029) (0.029) (0.031)

Young dep. ratio -0.010 -0.009 -0.039 0.220*** 0.216** 0.192** 0.258*** 0.254*** 0.248***
(0.076) (0.075) (0.077) (0.084) (0.084) (0.086) (0.072) (0.073) (0.069)

Old dep. ratio 0.026 0.066 0.114 -0.066 -0.007 -0.121 -0.191 -0.167 -0.281
(0.317) (0.321) (0.287) (0.355) (0.361) (0.364) (0.380) (0.381) (0.368)

Oil balance (%GDP) 0.126* 0.129* 0.143** -0.065 -0.057 -0.063 -0.132* -0.128* -0.138**
(0.068) (0.069) (0.066) (0.097) (0.098) (0.089) (0.073) (0.074) (0.069)

Constant 10.689** 10.485** 13.512*** 19.228*** 19.110*** 23.738*** 5.790 5.818 8.013
(4.167) (4.215) (4.178) (5.115) (5.107) (5.107) (4.804) (4.800) (4.877)

Observations 144 144 144 141 141 141 141 141 141
R-squared 0.635 0.634 0.660 0.484 0.484 0.521 0.610 0.610 0.605
Period FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
K-P F-stat 243.7 342.8 211.7 280.4 382 205.1 280.4 382 205.1
SY 10% max IV size 16.38 16.38 16.38 16.38 16.38 16.38 16.38 16.38 16.38
SY 25% max IV size 5.530 5.530 5.530 5.530 5.530 5.530 5.530 5.530 5.530

Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% confidence level, respectively. K-P F-stat is the Kleibergen and Paap (2006) rk Wald F-stat test of
jointly weak identification. SY 10% max IV size and SY 10% max IV size are the Stock and Yogo (2005) critical
values under the i.i.d. assumption.

5 Robustness checks

In this section, we provide various robustness analyses.
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5.1 Regional specificities, oil endowment

Though we consider SSA countries, there may be heterogeneity issues. The first
aspect of heterogeneity concerns regional specificities. Indeed, SSA is composed of
several regions that may have their particularities. Particularly, some countries in
West and Central Africa form currency unions. The role of exchange rate regimes in
the dynamics of current accounts is well documented.5 Given the relatively small size
of our sample, it is not possible to make estimates by region. One way of controlling
heterogeneity is to introduce dummy variables for regions. The dummy variables
that we include are therefore the regions of East Africa, West Africa and Central
Africa. Using these regional dummies also control for the effect of the exchange rate
regime, since only countries in West and Central Africa have fixed exchange rate
regime. Table A-3 in the Appendix shows pooled 2SLS results for panel regressions.
These results are perfectly in line with previous results. The brain drain causes a
significant funding need for SSA countries.

The second aspect of heterogeneity is the oil endowment. Indeed, oil-producing
countries such as Nigeria, Angola, Sudan, Equatorial Guinea, Gabon or Chad of-
ten experience sharp fluctuations in their current account, alternating exceptional
deficits and surpluses depending on the evolution of the price of oil. These excep-
tional dynamics for the oil-exporting countries may obscure the overall dynamic.
Even if oil balance is a control variable, it therefore seems important to control our
results for this type of bias. We then implement regressions excluding oil-exporting
countries. The corresponding results are reported in Table A-4. Once again, our
main conclusions are not altered.

5.2 Persistence in current accounts

In its methodological notes on external balance assessments, the IMF often empha-
sizes the strong autocorrelation that can characterize the dynamics of the current
account and the need to take this into account in empirical estimates (see for ex-
ample IMF, 2013). One way to take into account this persistence in the current
account dynamics is to include the lagged current account among the explanatory
variables in the regression. Another approach is to use the pooled OLS estimator
with autocorrelation correction. The IMF prefers the second approach and uses in
particular the pooled GLS with a panel-wide AR(1) correction, emphasizing that the
first approach amounts to adding a quasi-fixed effect to the estimates and gives rise

5For a recent literature, see for example Gnimassoun (2015), Martin (2016) and Ghosh et al.
(2018).
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to a key interpretative/normative issue related to the current account in a given year
being explained by the previous year’s current account. We use both approaches to
control autocorrelation in the dynamics of current accounts.6 The results are shown
in Table A-6 in the Appendix. They show that regardless of the approach used to
control the autocorrelation of current accounts, only the emigration of high skills sig-
nificantly deteriorates the current account. The previous results thus remain robust
to persistence in current accounts.

5.3 Relative effect of skills

Previous results have shown that the effect of emigration on the current account
depends on the level of education of emigrants. Only skilled emigration, known as
the brain drain, contributes significantly to the deterioration of the current accounts
of the countries of origin through under-savings. In order to definitively approve
these results, we examine the relative effect of the two categories of emigrants (low
skilled and highly skilled) by including them in the same regression.

yit = α0 + γ1Emig
L
it + γ2Emig

H
it +

∑
k
βkXk

it + εit (3)

Note, however, that given the strong correlation between the two categories of em-
igrant (0.70 in our case), this procedure is not highly recommended (see Docquier
et al., 2016). Table A-5 presents the results of these additional tests. These results
confirm that the effect of emigration differs according to the level of education of
emigrants. When the two types of emigration are considered in the same regression,
emigrants with higher education have a negative and significant relative impact on
the current account of African countries. By examining how this new decomposition
of emigration by skill affects saving and investment, we obtain some enlightening
results. Indeed, it appears that the negative effect of highly skilled emigrants goes
through a depressive effect on saving that is much more significant than the ef-
fect on investment. Compared to high skills, the emigration of low-skilled Africans
significantly improves savings and investment in a relatively higher proportion for
savings, thus justifying a positive and weakly significant impact on the current ac-
count. This relatively positive effect of low-skilled emigration on savings, investment
and the current account could come from migrant remittances. Note that this rela-
tive effect cannot be considered a direct effect given the strong correlation between
the two types of emigration.

6Given that our estimates do not include country fixed effects, our estimates do not suffer from
the bias of Nickell (1981).
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6 The role of remittances

One of the main characteristics of emigration is that it involves remittances to the
countries of origin. Since remittances are credited to the balance of payments of the
recipient countries, they have a positive influence on the current account balance.
Thus, the negative effect of emigration on the current account could be even greater
without these remittances. In this section we examine the effect of emigrants’ level of
education or skill on their propensity to send money to their country of origin. This
investigation may lead to a better understanding of previous results as some studies
show that emigrants with high skills have a lower propensity to remit (Faini, 2007;
Niimi et al., 2010). We then regress remittances on their potential determinants,
i.e., relative income, capital opening, financial openness and population dependency
ratios. Table 3 reports the estimation results (see also Table B-2 with more controls).
These results are edifying for several reasons.

Table 3: Emigration and remittances

Pooled OLS regressions Pooled 2SLS regressions
Variables (1) (2) (3) (4) (5) (6)

All skill (AS) 0.387*** 0.339***
(0.050) (0.048)

Low-skilled (LS) 0.424*** 0.379***
(0.055) (0.052)

High-skilled (HS) 0.074*** 0.083***
(0.024) (0.024)

Trade openness -0.001 0.000 0.000 -0.000 0.001 -0.001
(0.006) (0.006) (0.007) (0.006) (0.006) (0.006)

Relative Prod. -0.871** -0.893** -0.127 -0.787** -0.819** -0.119
(0.381) (0.376) (0.483) (0.367) (0.364) (0.465)

Capital openness 0.614 0.939 0.679 0.668 0.951 0.633
(1.104) (1.116) (1.156) (1.055) (1.066) (1.118)

Financial openness 0.009 0.009 0.018 0.010 0.010 0.018*
(0.007) (0.007) (0.011) (0.007) (0.007) (0.010)

Young dep. ratio 0.053** 0.043* 0.078* 0.053** 0.044* 0.081**
(0.025) (0.024) (0.041) (0.025) (0.024) (0.039)

Old dep. ratio 0.074 0.082 -0.162 0.046 0.058 -0.164
(0.112) (0.112) (0.123) (0.104) (0.105) (0.118)

Constant -2.615 -2.273 -4.182** -2.592 -2.290 -4.398**
(1.638) (1.662) (1.965) (1.577) (1.598) (1.899)

Observations 166 166 166 166 166 166
R-squared 0.454 0.465 0.222 0.448 0.461 0.220
Period FE Yes Yes Yes Yes Yes Yes
K-P F-stat 314.6 422.4 290.4
SY 10% max IV size 16.38 16.38 16.38
SY 25% max IV size 5.530 5.530 5.530

Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote
significance at the 10%, 5% and 1% confidence level, respectively. K-P F-stat is the
Kleibergen and Paap (2006) rk Wald F-stat test of jointly weak identification. SY 10%
max IV size and SY 10% max IV size are the Stock and Yogo (2005) critical values under
the i.i.d. assumption.
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Firstly, they confirm the macroeconomic results of Faini (2007) and Niimi et al.
(2010). Indeed, while it is clear that migrants send money to their country of origin,
these remittances depend on the skills level of migrants. Low-skilled emigrants
from SSA countries remit more significantly to home, while highly-skilled emigrants
contribute marginally to remittances. Though surprising because of the greater
likelihood that highly-skilled emigrants will find decent and better paid work in
the host country, these results may be explained by two arguments provided by
previous studies. On the one hand, migrants with a low level of qualification are
most often from families of poor origin and will thus need to send funds to support
their families, while migrants with a high level of qualification are in a contrary
configuration. On the other hand, skilled migrants are able to bring their families
and may easily benefit from a safer legal and financial status in the host country,
which reduces the incentive to remit. Their full integration into the host country
leads them to make long-term investments (buy a house, buy a car, projects for their
children, etc.), which reduces their propensity to remit. On the contrary, low-skilled
emigrants have weak incentives to integrate into host country and most often plan
to return to their country of origin; this encourages them to send more money not
only to help their families but also to prepare for their return.

To summarize, the results on remittances provide an explanation for the net negative
impact of brain drain on the current account. Indeed, while the negative effect of
the exodus of highly skilled emigrants on national saving supported by the life
cycle theory is clearly operative, the positive effect of the remittances from these
emigrants on the account current is less clear. Emigrants with low skills remit more
than emigrants with high skills.

7 Conclusion

In this paper, we examine how emigration—the extent of which, particularly with
regard to skilled emigration, has increased since the early 1990s—influence current
account deficits in SSA countries. To this end, we rely on the literature on the
medium-term determinants of current accounts which we extend by adding emigra-
tion rate among the determinants. Inclusion of the emigration rate is particularly
based on the life cycle theory that emigration of working people increases the de-
pendency ratio of the population and reduces the national saving rate. Then, in
addition to traditional pooled OLS regression approaches, we use a gravity-based
pooled 2SLS strategy to identify a causal effect of emigration according to emigrants’
skill level.
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Our results clearly establish a negative brain drain effect. Indeed, although em-
igration globally has a negative impact on the current account in SSA countries,
only high-skilled emigration has a significant negative impact. This result is robust
regardless of the estimation strategy— pooled OLS or pooled 2SLS. We provide an
explanation for this result by examining the two components of the current account,
saving and investment. Indeed, the results show that brain drain significantly de-
teriorates the current account because it induces a significant reduction in national
saving without affecting investment.

This study thus contributes to the literature on the two phenomena that are proba-
bly among the most complex topics of contemporary international economics faced
by economists and decision-makers: global imbalances and international migration.
Global imbalances are generally considered as a phenomenon of developed, emerg-
ing or oil-exporting countries. Our study highlights that they may involve devel-
oping countries, particularly SSA countries, through international migration. In
other words, our paper makes a connection between these two characteristics of
contemporary globalization which have been investigated separately in the litera-
ture. Given that the current account surplus (deficit) reflects a nation’s financing
capacity (need), our study points out the role of emigration on the external imbal-
ance or external financing need of African countries.

Our findings give rise to policy recommendations to reverse, in the short and medium
term, the negative effect of brain drain on the external balance and thereby reduce
the magnitude of the brain drain itself in the long run. Given that the negative effect
of brain drain is due to insufficient remittances to offset the loss of savings, poli-
cymakers should implement policies to attract more remittances, particularly from
highly-skilled emigrants. A relevant way is via issuance of “diaspora bonds” which
can effectively drain diaspora savings for financing economic development. Since the
remuneration of savings in advanced countries is low as the marginal productivity
of capital is lower compared to developing countries, diaspora savings potentially
constitute an abundant, stable and inexpensive source of financing for African coun-
tries compared to alternative financing (local, regional and international financial
markets). Diaspora bonds have already been operationalized by several countries in
the world including China, Japan, Israel and India. For example, through diaspora
bonds, Israel has established a strong economic and social link with its diaspora since
1951. African countries could learn from this model of success. So far, Ethiopia is
one of the few African countries to have actually operationalized this type of financ-
ing (with little success) even though several experiments are under way in other
countries such as Rwanda, Ghana and Nigeria. In fact, for diaspora bonds to be
successful, countries must create the conditions for a healthy business environment
(political stability, solid financial institutions). This concerns particularly highly-
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skilled emigrants who, having access to financial services in host country, have great
sensitivity to the quality of the business environment in origin country.

African countries could also attract more remittances through traditional channels
by implementing appropriate policies. This includes reducing the cost of transfers,
improving the quality of internet connection and access to financial services, and the
recognition of dual nationality. Indeed, empirical studies clearly show that origin
countries that do not allow dual nationality are less attractive for remittances.

With effective mobilization of diaspora savings or remittances and rational use of
these resources, Africa could achieve economic prosperity in order to allow a long-
term reduction of brain drain.
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Data Availability Statement: These data that support the findings of this study
were derived from the following resources available in the public domain: the Insti-
tute for Employment Research (Institut für Arbeitsmarkt- und Berufsforschung—
IAB), the IMF World Economic Outlook (WEO), the World Bank World Develop-
ment Indicators (WDI), the World Bank Global Financial Development Database
(GFDD), and the Penn World Table (PWT version 9.0).
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Niimi, Y., Çağlar, Ö. & Schiff, M. (2010). Remittances and the Brain Drain: Skilled
Migrants Do Remit Less! Annals of Economics and Statistics, 97/98, 123-141.

Nickell, S. J. (1981). Biases in dynamic models with fixed effects. Econometrica,
49(6), 1417-1426.

Ortega, F. & Peri, G. (2014). Openness and income: The roles of trade and migra-
tion. Journal of International Economics, 92(2), 213-251.

Sanderson, E., Windmeijer, F., 2015. A Weak instrument F-test in linear IV models
with multiple endogenous Variables. Journal of Econometrics

Silva, J.M.C.S. & Tenreyro, S. (2006). The log of gravity. Review of Economics and
Statistics, 88(4), 641-658.

Silva, J.M.C.S. & Tenreyro, S. (2010). On the existence of the maximum likelihood
estimates in Poisson regression. Economic Letters, 107(2), 310-312.

Spilimbergo, A. (2009). Foreign students and democracy. American Economic Re-
view, 99(1), 528-543.

Stark, O., Helmenstein, C. & Prskawetz, A. (1997). A brain gain with a brain drain.
Economics Letters, 55(2), 227-234.

Stark, O., Helmenstein, C. & Prskawetz, A. (1998). Human capital formation, hu-
man capital depletion, and migration: a blessing or a “curse”? Economics Letters,
60(1), 363-367.

Stock, J.H. & Yogo, M. (2005). Testing for weak instruments in linear IV regres-
sion. In: Stock, J.H., Andrews, D.W.K. (Eds.), Identification and Inference for
Econometric Models:

United Nations, Department of Economic and Social Affairs, Population Division,
2015, Trends in International Migrant Stock: Migrants by Destination and Origin
(United Nations database, POP/DB/MIG/Stock/Rev.2015).

United Nations, Department of Economic and Social Affairs. Population Division,
2017. Trends in International Migrant Stock: The 2017 revision (United Nations
database, POP/DB/MIG/Stock/Rev.2017). accessed on 16 July 2018.

Vidal, J. P. (1998). The effect of emigration on human capital formation. Journal

31



of Population Economics, 11(4), 589-600.

32



Appendix

Table A-1: Descriptive statistics

Variable Mean Std. Dev. Min. Max. N
Current account (as % of GDP) -6.74 10.43 -68.98 22.12 213
Savings (as % of GDP) 15 11.83 -31.98 49.57 205
Investment (as % of GDP) 22.57 10.92 4.15 90.07 207
Remittances (%GDP) 4.19 12.92 0 140.12 184
Migration rate (in %)

All skill (AS) 2.83 5.63 0.05 33.63 215
Low-skilled (LS) 2.24 5.11 0.02 31.02 215
High-skilled (HS) 21.73 19.09 1.67 72.62 215

Remittances (%GDP) 4.19 12.92 0 140.12 184
Lagged NFA (as % of GDP) -105.24 230.33 -2009.1 872.91 213
Relative Fiscal balance (as % of GDP) -1.92 22.69 -298.35 28.93 183
Relative GDP growth 0.86 6.28 -36.07 52.58 213
Terms of trade volatility 8.81 7.57 0 35.37 211
Trade openness 77.46 49.59 14.38 440.74 205
Relative income -2.33 0.92 -4.56 0.26 210
Capital openness 0.27 0.25 0 1 214
Financial openness 19.23 21.76 1.87 148.31 206
Relative dependency ratio (old) -8.60 2.86 -17.21 -1.51 215
Relative dependency ratio (young) 39.85 13.37 -3.47 68.66 215

Note: The emigration rate for each education level s is given by the number of emigrants
with education level s as a percentage of the total number of individuals from a given source
country (residents and emigrants) with the same education level s. The extremely high values
of the remittances are relative to Lesotho. They are considered outliers and excluded from
the regressions. Source: Authors’ computations based on data from the following databases:
IAB (Brücker et al., 2013), WDI, WEO, PWT, GFDD, Chinn and Ito (2006) and Lane and
Milesi-Ferretti (2007).
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Table A-2: Gravity PPML results, emigration from SSA to OECD

Panel gravity regressions
Variables All skill (AS) Low-skilled (LS) High-skilled (HS)

Ln distance -1.316*** -1.447*** -0.407*
(0.219) (0.238) (0.236)

Emigration rate in 1980 0.334*** 0.344*** 0.113***
(0.039) (0.043) (0.030)

Colonial ties 1.196*** 1.347*** 1.446***
(0.313) (0.336) (0.196)

Sum landlocked -0.329 -0.267 -0.343***
(0.263) (0.327) (0.105)

Common off. lang. 1.345*** 1.045*** 1.790***
(0.246) (0.271) (0.183)

Ln pop. origin -0.187*** -0.218*** -0.010
(0.044) (0.053) (0.034)

Ln pop. dest. -0.430 -0.447* -0.152
(0.262) (0.271) (0.232)

Ln area origin -0.099*** -0.114** -0.098***
(0.038) (0.046) (0.027)

Ln area dest. 0.801*** 0.765*** 0.851***
(0.202) (0.210) (0.187)

Constant 5.573** 6.892*** -2.868
(2.192) (2.355) (2.156)

Observations 4,400 4,400 4,400
R-squared 0.696 0.731 0.512
Time FE Yes Yes Yes
Time-varying Dest. FE Yes Yes Yes

Notes: Heteroskedasticity-robust standard errors are in parentheses.
*, **, and *** denote significance at the 10%, 5% and 1% confidence level, respectively.
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Figure A-1: Observed emigration and predicted emigration, depending on skills
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Table A-3: Controlling for regional specificities (pooled 2SLS)

Current Account Saving Investment
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)
All skill (AS) -0.116 0.016 0.054

(0.109) (0.143) (0.138)
Low-skilled (LS) -0.078 0.093 0.095

(0.110) (0.139) (0.142)
High-skilled (HS) -0.097** -0.176*** -0.105*

(0.046) (0.063) (0.055)
Lagged NFA 0.005* 0.005* 0.003 0.000 0.001 -0.001 -0.006 -0.005 -0.006

(0.003) (0.003) (0.003) (0.007) (0.007) (0.005) (0.005) (0.005) (0.005)
Rel. fiscal balance 0.683*** 0.690*** 0.667*** 0.718*** 0.727*** 0.652** -0.157 -0.154 -0.204

(0.209) (0.209) (0.200) (0.269) (0.269) (0.259) (0.196) (0.196) (0.198)
Rel. GDPgrowth -0.463*** -0.467*** -0.428*** 0.517** 0.506** 0.629*** 0.647*** 0.642*** 0.721***

(0.151) (0.152) (0.143) (0.245) (0.246) (0.220) (0.164) (0.164) (0.158)
TOT volatility 0.030 0.031 0.022 0.043 0.045 0.025 0.025 0.027 0.013

(0.074) (0.074) (0.072) (0.089) (0.090) (0.081) (0.079) (0.080) (0.075)
Trade openness -0.081*** -0.082*** -0.078*** -0.001 -0.001 0.006 0.109*** 0.108*** 0.114***

(0.021) (0.021) (0.021) (0.028) (0.028) (0.026) (0.022) (0.022) (0.022)
Relative Prod. 2.715* 2.501 3.520** 6.481*** 6.155*** 9.133*** 3.940** 3.790* 5.749***

(1.600) (1.605) (1.539) (2.028) (2.040) (1.863) (1.976) (1.958) (1.954)
Capital openness 6.314*** 6.433*** 4.847** 10.600*** 10.934*** 6.432** 4.984* 5.164* 2.289

(2.278) (2.328) (2.259) (3.160) (3.195) (3.104) (2.676) (2.692) (2.911)
Financial openness -0.035 -0.035 -0.043* -0.004 -0.004 -0.025 0.036 0.036 0.024

(0.023) (0.023) (0.023) (0.032) (0.031) (0.033) (0.028) (0.027) (0.031)
Young dep. ratio -0.078 -0.079 -0.083 0.206** 0.200** 0.214** 0.308*** 0.303*** 0.316***

(0.076) (0.075) (0.075) (0.084) (0.084) (0.086) (0.069) (0.070) (0.065)
Old dep. ratio 0.151 0.203 0.032 0.133 0.212 -0.335 -0.072 -0.035 -0.404

(0.391) (0.391) (0.365) (0.408) (0.415) (0.390) (0.487) (0.484) (0.483)
Oil balance (%GDP) 0.214*** 0.219*** 0.198*** -0.067 -0.058 -0.126 -0.220*** -0.215*** -0.261***

(0.079) (0.079) (0.074) (0.098) (0.099) (0.085) (0.075) (0.075) (0.073)
Constant 12.402*** 12.312*** 14.475*** 20.101*** 20.059*** 24.980*** 5.839 5.860 8.844*

(4.240) (4.288) (4.153) (5.228) (5.235) (5.089) (4.669) (4.666) (4.749)
Observations 144 144 144 141 141 141 141 141 141
R-squared 0.665 0.665 0.683 0.499 0.500 0.544 0.635 0.636 0.631
Period FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
K-P F-stat 283.3 395.7 151.6 310.7 426 149.5 310.7 426 149.5
SY 10% max IV size 16.38 16.38 16.38 16.38 16.38 16.38 16.38 16.38 16.38
SY 25% max IV size 5.530 5.530 5.530 5.530 5.530 5.530 5.530 5.530 5.530

Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% confidence level, respectively. K-P F-stat is the Kleibergen and Paap (2006) rk Wald F-stat test of jointly
weak identification. SY 10% max IV size and SY 10% max IV size are the Stock and Yogo (2005) critical values under
the i.i.d. assumption.
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Table A-4: Excluding oil-exporting countries (pooled 2SLS)

Current Account Saving Investment
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)
All skill (AS) -0.234* -0.172 0.023

(0.123) (0.164) (0.145)
Low-skilled (LS) -0.189 -0.105 0.050

(0.126) (0.167) (0.151)
High-skilled (HS) -0.160*** -0.200*** -0.080

(0.040) (0.050) (0.050)
Lagged NFA 0.003 0.003 0.002 -0.003 -0.004 -0.003 -0.003 -0.003 -0.003

(0.002) (0.002) (0.002) (0.006) (0.006) (0.005) (0.004) (0.004) (0.004)
Rel. Fiscal balance 0.484* 0.517** 0.311 0.518* 0.557** 0.239 -0.200 -0.190 -0.354*

(0.256) (0.260) (0.226) (0.272) (0.273) (0.255) (0.188) (0.187) (0.209)
Rel. GDPgrowth -0.062 -0.079 0.059 1.257*** 1.232*** 1.457*** 0.985*** 0.976*** 1.096***

(0.202) (0.204) (0.162) (0.368) (0.370) (0.328) (0.190) (0.191) (0.199)
TOT volatility 0.008 0.011 -0.017 -0.080 -0.076 -0.111 -0.031 -0.030 -0.049

(0.070) (0.071) (0.068) (0.090) (0.091) (0.083) (0.073) (0.073) (0.073)
Trade openness -0.039* -0.041* -0.042* 0.115*** 0.112*** 0.116*** 0.155*** 0.154*** 0.159***

(0.024) (0.024) (0.023) (0.038) (0.038) (0.034) (0.036) (0.036) (0.033)
Relative Prod. 4.156*** 4.013*** 3.776*** 3.461* 3.294* 3.301* 0.131 0.075 0.272

(1.282) (1.320) (1.118) (1.962) (1.985) (1.754) (1.397) (1.404) (1.444)
Capital openness 2.369 2.226 2.857 11.721*** 11.652*** 12.143*** 8.254*** 8.288*** 8.420***

(1.907) (1.956) (1.738) (2.905) (2.944) (2.740) (1.789) (1.780) (1.701)
Financial openness -0.027 -0.027 -0.036* 0.068* 0.067* 0.055 0.092*** 0.092*** 0.088***

(0.023) (0.024) (0.020) (0.035) (0.035) (0.034) (0.031) (0.031) (0.031)
Young dep. ratio -0.037 -0.033 -0.096 0.215*** 0.216*** 0.148* 0.303*** 0.301*** 0.279***

(0.066) (0.067) (0.063) (0.081) (0.082) (0.081) (0.066) (0.067) (0.062)
Old dep. ratio 0.008 0.067 0.168 -0.316 -0.239 -0.248 -0.147 -0.121 -0.215

(0.331) (0.337) (0.296) (0.420) (0.426) (0.416) (0.380) (0.380) (0.365)
Oil balance (%GDP) 0.505** 0.523** 0.444** 0.457 0.475* 0.349 -0.160 -0.155 -0.223

(0.227) (0.231) (0.199) (0.278) (0.280) (0.237) (0.217) (0.215) (0.220)
Constant 8.960** 8.912** 13.513*** -0.051 0.116 5.300 -6.942 -6.795 -5.159

(3.703) (3.833) (3.384) (5.891) (5.906) (6.027) (7.021) (7.097) (6.643)
Observations 121 121 121 118 118 118 118 118 118
R-squared 0.448 0.443 0.518 0.508 0.505 0.566 0.562 0.562 0.559
Period FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
K-P F-stat 381.2 557.3 194.3 431.4 610.5 187 431.4 610.5 187
SY 10% max IV size 16.38 16.38 16.38 16.38 16.38 16.38 16.38 16.38 16.38
SY 25% max IV size 5.530 5.530 5.530 5.530 5.530 5.530 5.530 5.530 5.530

Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the 10%,
5% and 1% confidence level, respectively. K-P F-stat is the Kleibergen and Paap (2006) rk Wald F-stat test of jointly
weak identification. SY 10% max IV size and SY 10% max IV size are the Stock and Yogo (2005) critical values
under the i.i.d. assumption.
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Table A-5: High-skilled versus Low-skilled

Pooled OLS regressions Pooled 2SLS regressions
Variables Current account Saving Investment Current account Saving Investment

Low-skilled (LS) 0.370** 0.714*** 0.206 0.293* 1.011*** 0.659***
(0.153) (0.197) (0.194) (0.157) (0.171) (0.181)

High-skilled (HS) -0.175*** -0.272*** -0.056 -0.175*** -0.385*** -0.221***
(0.048) (0.071) (0.063) (0.051) (0.062) (0.062)

Lagged NFA -0.000 0.002 -0.002 -0.000 0.002 -0.001
(0.002) (0.006) (0.005) (0.002) (0.006) (0.005)

Rel. fiscal balance 0.608*** 0.581** -0.171 0.591*** 0.526** -0.249
(0.217) (0.270) (0.214) (0.208) (0.257) (0.225)

Rel. GDPgrowth -0.435*** 0.551** 0.623*** -0.427*** 0.555*** 0.629***
(0.157) (0.228) (0.187) (0.147) (0.204) (0.181)

TOT volatility 0.025 0.005 -0.002 0.021 -0.008 -0.021
(0.077) (0.089) (0.076) (0.073) (0.086) (0.071)

Trade openness -0.078*** 0.001 0.111*** -0.077*** 0.001 0.110***
(0.023) (0.027) (0.024) (0.022) (0.024) (0.022)

Relative Prod. 3.830*** 6.552*** 2.796* 4.079*** 6.166*** 2.173
(1.258) (1.731) (1.486) (1.177) (1.633) (1.540)

Capital openness 4.391** 10.314*** 6.848*** 4.285** 10.887*** 7.708***
(1.948) (2.681) (1.857) (1.848) (2.543) (1.764)

Financial openness -0.031 -0.028 0.017 -0.030 -0.037 0.004
(0.023) (0.029) (0.031) (0.022) (0.026) (0.030)

Young dep. ratio -0.074 0.125 0.238*** -0.070 0.085 0.179**
(0.078) (0.080) (0.080) (0.074) (0.076) (0.072)

Old dep. ratio 0.351 0.352 -0.120 0.295 0.517 0.135
(0.344) (0.358) (0.420) (0.331) (0.346) (0.410)

Oil balance (%GDP) 0.179*** 0.008 -0.118 0.171*** 0.037 -0.074
(0.068) (0.087) (0.076) (0.065) (0.081) (0.068)

Constant 14.921*** 26.748*** 7.427 15.059*** 29.894*** 12.022**
(4.622) (5.473) (5.306) (4.385) (4.896) (4.865)

Observations 144 141 141 144 141 141
R-squared 0.674 0.567 0.614 0.673 0.553 0.584
Period FE Yes Yes Yes Yes Yes Yes
K-P F-stat 65.44 62.65 62.65
SW F-stat for LS 345.3 360.9 360.9
SW F-stat for HS 132.2 127.8 127.8
SY 10% max IV size 7.030 7.030 7.030
SY 25% max IV size 3.630 3.630 3.630

Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the
10%, 5% and 1% confidence level, respectively. K-P F-stat is the Kleibergen and Paap (2006) rk Wald F-stat test
of jointly weak identification. SW F-stat is the Sanderson and Windmeijer (2015) F-stat test of weak identification
for each endogenous regressor separately. In the case of a single endogenous regressor, the SW F-stat is identical
to the K-P F-stat. SY 10% max IV size and SY 10% max IV size are the Stock and Yogo (2005) critical values
under the i.i.d. assumption.
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Table A-6: The persistence issue

Pooled (2SLS) with lagged CA Pooled (2SLS) with within-panel autocorr.
Variables (1) (2) (3) (4) (5) (6)

All-skilled (LS) -0.075 -0.181
(0.117) (0.172)

Low-skilled (LS) -0.032 -0.143
(0.118) (0.171)

High-skilled (LS) -0.079** -0.107**
(0.038) (0.049)

Lagged CA 0.217*** 0.222*** 0.190***
(0.066) (0.066) (0.066)

Lagged NFA 0.001 0.001 -0.000
(0.002) (0.002) (0.002)

Rel. fiscal balance 0.829*** 0.845*** 0.748*** 0.662** 0.678** 0.597**
(0.222) (0.221) (0.213) (0.263) (0.267) (0.237)

Rel. GDPgrowth -0.385** -0.387** -0.378** -0.426*** -0.427*** -0.414***
(0.152) (0.152) (0.151) (0.164) (0.164) (0.156)

TOT volatility 0.020 0.022 0.007 0.043 0.046 0.024
(0.066) (0.066) (0.065) (0.070) (0.070) (0.074)

Trade openness -0.065*** -0.065*** -0.066*** -0.077*** -0.078*** -0.077***
(0.020) (0.020) (0.020) (0.025) (0.025) (0.023)

Relative Prod. 3.181** 2.995** 3.459*** 4.779*** 4.616*** 4.695***
(1.311) (1.320) (1.190) (1.421) (1.452) (1.271)

Capital openness 3.103 3.087 3.386* 3.272 3.160 3.676*
(2.020) (2.045) (1.967) (2.176) (2.241) (1.885)

Financial openness -0.009 -0.009 -0.015 -0.020 -0.020 -0.026
(0.025) (0.025) (0.024) (0.030) (0.030) (0.029)

Young dep. ratio -0.021 -0.022 -0.037 -0.010 -0.009 -0.039
(0.069) (0.068) (0.071) (0.081) (0.080) (0.084)

Old dep. ratio 0.208 0.246 0.213 0.026 0.066 0.114
(0.304) (0.307) (0.277) (0.372) (0.378) (0.327)

Oil balance (%GDP) 0.143** 0.147** 0.149** 0.126* 0.129* 0.143*
(0.065) (0.065) (0.063) (0.075) (0.075) (0.073)

Constant 9.512** 9.358** 11.791*** 10.689*** 10.485** 13.512***
(3.697) (3.715) (3.771) (4.112) (4.168) (4.258)

Observations 143 143 143 144 144 144
R-squared 0.672 0.672 0.686 0.635 0.634 0.660
Period FE Yes Yes Yes Yes Yes Yes
K-P F-stat 250.2 355.9 213.6 243.7 342.8 211.7
SY 10% max IV size 16.38 16.38 16.38 16.38 16.38 16.38
SY 25% max IV size 5.530 5.530 5.530 5.530 5.530 5.530
Notes: Standard errors robust to arbitrary heteroskedasticity and within-panel autocorrelation are in
parentheses. *, **, and *** denote significance at the 10%, 5% and 1% confidence level, respectively. K-P
F-stat is the Kleibergen and Paap (2006) rk Wald F-stat test of jointly weak identification. SY 10% max
IV size and SY 10% max IV size are the Stock and Yogo (2005) critical values under the i.i.d. assumption.
NFA is excluded from regressions including lagged CA since the current account is just the change in NFA.
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Online Appendix

Table B-1: Gravity PPML results, emigration from SSA (without oil-produicing
countries) to OECD

Panel gravity regressions
Variables All skill Low-skilled High-skilled

Ln distance -1.449*** -1.626*** -0.480*
(0.201) (0.217) (0.259)

Emigration rate in 1980 0.359*** 0.368*** 0.124***
(0.043) (0.048) (0.030)

Colonial ties 1.064*** 1.312*** 1.298***
(0.279) (0.276) (0.216)

Sum landlocked -0.155 -0.031 -0.325***
(0.276) (0.343) (0.113)

Common off. lang. 1.065*** 0.687*** 1.624***
(0.196) (0.199) (0.181)

Ln pop. origin -0.153*** -0.160*** -0.013
(0.053) (0.061) (0.041)

Ln pop. dest. -0.495* -0.521* -0.231
(0.278) (0.287) (0.267)

Ln area origin -0.133*** -0.174*** -0.092***
(0.040) (0.047) (0.034)

Ln area dest. 0.871*** 0.854*** 0.909***
(0.214) (0.222) (0.215)

Constant 6.737*** 8.422*** -2.276
(2.137) (2.272) (2.403)

Observations 3,800 3,800 3,800
R-squared 0.706 0.743 0.483

Notes: Heteroskedasticity-robust standard errors are in parentheses.
*, **, and *** denote significance at the 10%, 5% and 1% confidence
level, respectively.
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Table B-2: Emigration and remittances (with all control variables)

Pooled OLS regressions Pooled 2SLS regressions
Variables (1) (2) (3) (4) (5) (6)

All skill (AS) 0.342*** 0.296***
(0.051) (0.048)

Low-skilled (LS) 0.379*** 0.337***
(0.056) (0.052)

High-skilled (HS) 0.056** 0.065***
(0.023) (0.021)

Lagged NFA -0.002 -0.002 -0.002 -0.002* -0.002* -0.002
(0.001) (0.001) (0.002) (0.001) (0.001) (0.001)

Relative Fiscal balance 0.062 0.062 -0.014 0.044 0.048 -0.006
(0.093) (0.090) (0.104) (0.088) (0.085) (0.098)

Relative GDPgrowth -0.080 -0.091 -0.067 -0.076 -0.087 -0.069
(0.091) (0.090) (0.093) (0.085) (0.084) (0.086)

TOT volatility 0.069 0.068 0.072 0.067 0.067 0.074
(0.047) (0.047) (0.049) (0.044) (0.044) (0.046)

Trade openness 0.008 0.010 0.008 0.009 0.010 0.007
(0.009) (0.009) (0.009) (0.008) (0.008) (0.009)

Relative Prod. -0.660 -0.755 0.571 -0.471 -0.586 0.540
(0.687) (0.680) (0.822) (0.639) (0.635) (0.735)

Capital openness -0.439 -0.116 -0.695 -0.471 -0.179 -0.697
(0.925) (0.918) (1.030) (0.855) (0.851) (0.975)

Financial openness 0.011 0.011 0.013 0.011 0.011 0.013
(0.010) (0.009) (0.013) (0.009) (0.009) (0.012)

Young dep. ratio 0.064** 0.054* 0.097** 0.067** 0.058** 0.098**
(0.031) (0.030) (0.047) (0.030) (0.029) (0.043)

Old dep. ratio 0.006 0.024 -0.321** -0.038 -0.014 -0.320**
(0.143) (0.144) (0.153) (0.132) (0.133) (0.141)

Oil balance (%GDP) -0.067** -0.062* -0.105*** -0.074** -0.069** -0.103***
(0.033) (0.033) (0.039) (0.031) (0.030) (0.035)

Constant -3.745* -3.542* -4.677** -3.661** -3.494* -4.927**
(1.949) (1.918) (2.246) (1.807) (1.787) (2.087)

Observations 125 125 125 125 125 125
R-squared 0.473 0.485 0.297 0.469 0.481 0.296
Period FE Yes Yes Yes Yes Yes Yes
K-P F-stat 276.9 391.2 164.8
SY 10% max IV size 16.38 16.38 16.38
SY 25% max IV size 5.530 5.530 5.530

Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote sig-
nificance at the 10%, 5% and 1% confidence level, respectively. K-P F-stat is the Kleibergen and
Paap (2006) rk Wald F-stat test of jointly weak identification. SY 10% max IV size and SY 10%
max IV size are the Stock and Yogo (2005) critical values under the i.i.d. assumption.
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Table B-3: Emigration rates by country of origin and by education level

Country 1990 1995 2000 2005 2010
Skill All Low High All Low High All Low High All Low High All Low High

Angola 2.57 2.18 20.26 3.18 2.66 22.67 3.71 3.00 26.58 3.89 3.06 30.56 4.08 3.23 31.15
Burundi 0.08 0.05 5.31 0.14 0.08 9.07 0.22 0.13 13.76 0.33 0.17 20.68 0.35 0.17 16.51
Benin 0.25 0.15 7.79 0.33 0.20 7.81 0.36 0.21 6.89 0.35 0.18 7.19 0.46 0.24 7.34
Burkina Faso 0.07 0.04 2.06 0.10 0.07 2.04 0.10 0.07 1.71 0.10 0.06 1.75 0.13 0.08 1.69
Botswana 0.16 0.07 2.36 0.15 0.09 1.67 0.28 0.11 3.77 0.32 0.12 4.60 0.34 0.10 5.52
Central Af. Rep. 0.23 0.15 4.14 0.29 0.19 5.26 0.33 0.21 6.36 0.33 0.19 7.16 0.55 0.34 10.12
Cote d’Ivoire 0.29 0.20 4.24 0.39 0.29 3.70 0.46 0.34 2.98 0.46 0.31 3.30 0.84 0.60 5.08
Cameroon 0.38 0.20 23.38 0.56 0.32 21.94 0.72 0.38 21.39 0.89 0.43 21.97 1.35 0.69 22.21
Comoros 2.24 2.12 12.43 3.94 3.67 20.16 4.92 4.45 27.94 4.02 3.52 28.52 6.80 6.01 39.46
Cabo Verde 29.65 28.27 71.16 31.37 29.68 71.58 32.55 30.89 68.01 32.30 30.03 70.58 33.63 31.02 69.61
Eritrea 0.30 0.23 6.86 1.49 0.95 30.52 2.26 1.43 37.68 2.26 1.42 37.81 2.63 1.58 42.64
Ethiopia 0.29 0.15 11.17 0.39 0.23 10.54 0.42 0.24 10.78 0.55 0.28 15.81 0.62 0.32 16.92
Gabon 0.46 0.25 3.22 0.66 0.38 3.51 0.80 0.42 3.91 0.80 0.38 3.81 1.39 0.74 5.86
Ghana 1.52 1.01 18.03 1.60 1.05 15.64 1.87 1.16 15.75 2.15 1.19 23.46 2.27 1.15 27.26
Guinea 0.44 0.36 5.43 0.43 0.35 4.87 0.43 0.35 4.12 0.70 0.49 8.19 1.19 0.87 10.11
Guinea-Bissau 1.23 1.09 10.05 2.97 2.66 17.98 4.71 4.23 22.16 5.22 4.51 26.78 5.07 4.43 21.33
Equatorial Guinea 3.41 2.75 28.86 4.58 3.82 29.69 6.52 5.53 34.63 7.98 6.49 45.43 8.54 6.85 48.83
Kenya 1.68 1.13 24.44 1.61 1.04 23.26 1.59 0.94 23.12 1.69 0.87 23.74 1.76 0.81 23.72
Liberia 1.34 0.52 31.88 2.83 1.49 40.66 3.07 1.57 39.16 4.12 2.11 33.14 3.65 1.65 20.24
Lesotho 0.13 0.06 14.85 0.10 0.05 7.65 0.09 0.04 7.35 0.11 0.04 7.26 0.12 0.04 6.43
Madagascar 0.40 0.24 13.20 0.49 0.31 12.22 0.53 0.33 12.16 0.48 0.27 12.58 0.62 0.38 13.73
Mali 0.82 0.78 7.48 0.92 0.86 8.56 0.96 0.87 10.94 0.96 0.81 12.64 1.40 1.19 12.57
Mozambique 1.04 0.83 52.11 1.14 0.88 39.85 1.21 0.88 52.96 1.33 0.94 50.22 1.47 1.05 46.37
Mauritania 0.70 0.64 5.03 0.88 0.77 7.80 1.12 0.96 9.94 1.34 1.03 13.87 1.64 1.29 14.50
Mauritius 10.30 7.20 67.08 9.67 7.07 60.69 10.16 7.26 58.62 10.01 6.47 62.71 11.22 6.78 62.89
Malawi 0.26 0.19 14.68 0.29 0.20 18.45 0.31 0.20 18.88 0.32 0.18 25.44 0.34 0.17 35.97
Namibia 0.26 0.13 4.67 0.24 0.13 4.26 0.32 0.14 5.95 0.36 0.15 8.13 0.39 0.15 10.59
Niger 0.05 0.02 4.53 0.06 0.03 3.42 0.05 0.03 2.65 0.06 0.03 2.70 0.08 0.04 3.32
Nigeria 0.29 0.11 11.06 0.30 0.13 8.97 0.45 0.17 11.39 0.56 0.18 13.16 0.61 0.19 12.04
Rwanda 0.07 0.03 10.74 0.20 0.12 17.13 0.22 0.12 16.95 0.25 0.13 12.09 0.30 0.14 10.07
Sudan 0.10 0.05 6.67 0.17 0.09 9.00 0.26 0.13 11.11 0.39 0.19 10.69 0.40 0.19 7.97
Senegal 1.46 1.30 9.68 1.78 1.51 13.19 2.05 1.68 14.51 2.24 1.71 17.79 3.08 2.27 20.67
Sierra Leone 0.66 0.31 37.50 1.25 0.74 43.17 1.98 1.11 53.20 2.18 1.08 53.44 2.67 1.24 53.63
Sao Tome & P. 8.92 8.00 62.29 12.71 11.46 65.97 16.60 14.94 66.59 17.21 15.26 68.67 17.44 15.39 72.62
Eswatini 10.44 9.02 37.85 5.65 4.67 27.01 3.60 2.82 19.83 3.55 2.59 22.70 4.27 2.99 28.67
Seychelles 14.98 12.02 68.90 14.61 10.86 71.25 12.75 9.69 61.55 12.30 8.68 64.47 12.39 8.13 62.58
Chad 0.06 0.04 3.94 0.08 0.05 3.41 0.09 0.05 3.08 0.09 0.04 3.15 0.12 0.06 4.59
Togo 0.52 0.32 10.52 1.15 0.82 15.49 1.09 0.76 14.54 1.02 0.64 15.03 1.17 0.75 15.10
Tanzania 0.55 0.34 24.08 0.52 0.30 21.70 0.52 0.27 21.95 0.52 0.24 26.04 0.56 0.23 32.21
Uganda 0.97 0.65 39.80 0.98 0.63 14.41 0.97 0.57 8.25 0.98 0.51 10.29 1.01 0.47 12.57
South Africa 0.89 0.41 8.73 0.86 0.43 4.95 1.28 0.55 8.23 1.47 0.55 10.34 1.60 0.56 12.10
Zambia 0.47 0.23 38.26 0.49 0.28 10.15 0.74 0.33 16.58 0.81 0.32 20.91 0.90 0.31 27.41
Zimbabwe 0.72 0.35 7.49 0.84 0.46 10.70 1.35 0.64 32.90 1.78 0.71 45.97 2.10 0.76 55.83

Note: The emigration rate for each education level s is given by the number of emigrants with education level s as a percentage of the total number of individuals
from a given source country (residents and emigrants) with the same education level s. Source: Authors’ computations based on emigration data from IAB (Brücker
et al., 2013) and population data from WDI.
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