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Abstract:
At the early stage of development, most developing and emerging countries borrow from abroad to finance their resource gap
and domestic investment. Nevertheless, once the debt grows more prominent and unmanageable, it becomes a major
macroeconomic problem. Regarding this, the countries which are classified as Heavily Indebted Poor Countries (HIPCs)
suffering a lot because of their substantial external debt stock and these has been on researchers and policymaker’s agenda
in identifying the causes which leading them. However, the potential empirical studies of the determinants of external
indebtedness with the latest methodology have received little attention in the case of HIPCs, and these has resulted in lack of
knowledge and methodology in the available literature. Therefore, this study aimed to examine the determinants of external
debt accumulation in HIPCs employing the recent estimation technique (Panel - Corrected Standard Error) for the period
between 1990 to 2017.
The results show that debt service, imports, and growth rate of advanced countries significantly increase external debt
while exports reduce it. Further, foreign direct investment and political stability significantly reduce the external debt of HIPCs,
but these variables insignificant for HIPCs in SSA. The study recommends appropriate policies which improve the volume and
revenue of exports, attract foreign direct investment, offer political stability, and also, those policies that reduce imports and
become essential to overcome the external debt stock of HIPCs.
Keywords: determinants; external indebtedness; panel - corrected standard error; HIPCs.
JEL Classification: C32; E62.

Introduction
The countries aim to achieve rapid and sustainable economic growth. However, the economic problem of
developing countries like Africa, Asia, and Latin America can be a composite of interrelated factors of both an
internal and external nature and these factors become a cause for the HIPCs debt crisis. The Economists argue
that the accumulation of foreign debt is a common phenomenon of developing countries at the early stage of
economic development. However, if external debt becomes unsustainable, it will adversely affect the
macroeconomy.
Starting from early 1970 up to now, the external debt accumulation of developing countries in general and
HIPCs in particular increased. Sub-Saharan African (SSA) countries total external debt stock was US$60.02 billion
in 1980, had jumped to US$110.64 billion in 1988 and US$172.98 billion in 1990. Further, their total external debt
stock amounted to US$218.298 billion in 1995 (IMF, 2017). Between 1980 and 1995, the debt stock increased by
US$158.278 billion or on the average annual rate of 10.55. Furthermore, the average debt stock from 1995 to 2005
was US$ 215.5 billion. Besides, on average, from 2006 to 2013, the external debt of SSA was US$ 285.6 billion.
The overseas debt of SSA nations was increasing from time to time and reached US$ 385.5 billion during 2013
(IMF 2017).
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Similarly, the Latin America and Caribbean developing countries external debt increased continuously since
1970. It was only US$ 22.8 billion and reached at more than seven times during 1980. Besides, the magnitude
increased until 1988 and 1989 and then starting from 1990 to 1999, the external debt raised and reached US$
543.25 billion. However, it was reduced in 2000 to 2002. Except for 2005, the external debt increased for ten years
between 2003 and 2014, and during 2014 it was US$ 1.3 trillion (IMF 2017).
Since the early 1970s, determinants of external indebtedness of developing countries has been an issue for
researchers, academicians, and policymakers (Maghyereh and Hashemite 2003, Berensmann 2004, Menbere
2004, Bader 2006). Commonly, the causes of foreign debt classified into domestic (Sachs 1985, Osei 1995, Uzun
et al. 2012, Berensmann 2019) and external (Cline 1985, Iyoha 2000, Easterly 2002, Berensmann 2019) factors
and both of them are interrelated each other.
Most developing countries borrow from abroad to finance their resource gaps and domestic investment,
thereby enhancing their economic growth and development (Umaru et al. 2013, Siddique et al. 2015). According to
the neoclassical economic growth model, each state should achieve a steady-state level of capital. Thus, any
investment injection could lead them to have accelerated economic growth. However, once the debt grows more
prominent and unmanageable, it becomes a major macroeconomic destabilising factor and a severe bottleneck to
the promotion of the economy. To keep countries away from the macroeconomic instability generated by the
unsustainable external debt, identifying the primary causes of external indebtedness of HIPCs needs a precise
empirical analysis.
Even though there is one empirical study using panel time-series data, Chiminya and Nicolaidou (2018), about
determinants of external debt in the case of African countries, it did not focus specifically on HIPCs. From the HIPCs
perspective, Menbere (2004) examined the determinants of external debt in HIPCs and developing countries whiles
Mensah et al. (2017) have investigated for HIPCs in Africa. This implies that empirical studies on the determinants
of external debt in African and HIPCs are a few (leads knowledge and literature gap). Further, previous studies did
not consider the existence of serial correlation, heteroskedasticity and cross-sectional dependence among the error
terms which leads spurious result. Besides, even though Menbere (2004) examined the determinants of external
debt for HIPCs, it is outdated. As a result, this study filled the literature, methodology, and time gaps of previous
studies by considering both HIPCs in Africa and non-Africa countries, take into account serial correlation,
heteroskedasticity and cross-sectional dependence and by employing Panel - Corrected Standard Error estimation
technique. Therefore, the main objective of this study is to examine the determinants of external indebtedness of
(fifteen) HIPCs in general and HIPCs in SSA (twelve) using time series data running between 1990 to 2017.
1. Literature review
This section has theoretical and empirical literature about the topic. Specifically, the theoretical framework and
literature that explain the causes of external debt of a given/group country/countries are discussed, besides,
empirical findings which describe the causes of external indebtedness presented.
1.1. Theoretical framework and causes of external indebtedness
This section has theoretical and empirical literature about the topic mentioned. The theoretical framework that
justifies the need for external borrowing developing links the increase in gross external debt (current account deficit
- direct and long-term portfolio capital inflows) + (official reserve increases + other private capital outflows)
(Dornbusch 1984, McFadden et al. 1985, and Menbere 2004). The model begins by summarizing the determinants
of the current account (CA) balance, where CA is the difference between items that generate foreign exchange and
those that require foreign exchange expenditure.
𝐶𝐴 = 𝑋 − 𝑀 − 𝐼𝐿𝐹 − 𝑂𝑇𝑃

(1)

where: X = exports, M = imports, ILF = interest paid on loans from foreigners and OTP =
other net factor payments and transfers to foreigners.
We can write equation (2):
𝐶𝐴 = 𝛥𝑁𝐼𝑅 + 𝛥𝐵𝐹 − 𝛥𝐿𝐹 − 𝐹𝐷𝐼

(2)

where: 𝛥𝑁𝐼𝑅 = 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠,
𝛥𝐵𝐹 = 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑓𝑜𝑟𝑒𝑖𝑔𝑛 𝑏𝑜𝑛𝑑𝑠 ℎ𝑒𝑙𝑑 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐𝑎𝑙𝑙𝑦,

𝛥𝐿𝐹 = 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑙𝑜𝑎𝑛𝑠 𝑓𝑟𝑜𝑚 𝑓𝑜𝑟𝑒𝑖𝑔𝑛𝑒𝑟𝑠,
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𝐹𝐷𝐼 = 𝑓𝑜𝑟𝑒𝑖𝑔𝑛 𝑑𝑖𝑟𝑒𝑐𝑡 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡, and
𝛥𝑁𝐼𝑅 = 𝑁𝐼𝑅 – 𝑁𝐼𝑅ab denotes a net addition to stock
Let NFL = new foreign loans and PLF = payments of foreign loan principal due. Then ΔLF = NFL - PLF and
then, the demand for new foreign loans (NFL) would be:
𝑁𝐹𝐿 = 𝑃𝐿𝐹 + 𝐼𝐿𝐹 + 𝛥𝑁𝐼𝑅 + 𝛥𝐵𝐹 − 𝐹𝐷𝐼 + 𝑂𝑇𝑃 − 𝑋 + 𝑀

(3)

debt service paid is a summation of interest and principal payments on foreign loans (ILF + PLP = DSP). Debt
service paid can also be written as debt service due (including past arrears outstanding) less current arrears, DSP
= DSD - A. Substituting these definitions in (3) yields:
𝑁𝐹𝐿 + 𝐴 = 𝐷𝑆𝐷 + 𝛥𝑁𝐼𝑅 + 𝛥𝐵𝐹 − 𝐹𝐷𝐼 + 𝑂𝑇𝑃 − 𝑋 + 𝑀

(4)

According to Menbere (2004), the assumption here is that countries prefer to protect their reputation by
rolling over their external debt rather than by arrears. This gives an equation for a one-period – ahead ex-ante
demand for new loans, which satisfies:
𝑁𝐿d = 𝐷𝑆𝐷 e + 𝛥𝑁𝐼𝑅 e + 𝛥𝐵𝐹 e − 𝐹𝐷𝐼 e + 𝑂𝑇𝑃 e − 𝑋 e + 𝑀 e
where:

NLD

(5)

stands for new loan demanded, and the superscripts e stands for expectations.

Equation (5) implies that the demand for overseas borrowing a function of total debt service, the change in
international reserves, the change in foreign bonds placed domestically, trade balance along with net factor
payments and transfers to foreigners (which partly reflects Current account balance). Using this theoretical
framework, Imimole et al. (2014) analyzed the determinants of external debt for the case of Nigeria. Besides to
Dornbusch (1984), McFadden et al. (1985) and Menbere (2004) – the two-gap model which is prepared by Chenery
and Strout (1966) and its elongated Bacha (1990) fiscal gap model is the well-known models how external debt
accumulated. Hence, this study adopted the theoretical framework of Dornbusch (1984), McFadden et al. (1985),
Menbere (2004) and Imimole et al. (2014) in analyzing determinants of external indebtedness of HIPCs.
As we discussed previously, the causes for the external indebtedness fall into two categories – the domestic
factors and the external factors. Regarding this, poverty (savings-investment gap) is one of the domestic factors for
external indebtedness of developing countries. According to growth economists, poverty has a leading role for
external indebtedness of a country. The wide gap between savings and investment because of different factors
especially during a depressed economy leads to the accumulation of foreign debt (Solomon et al. 1977; Menbere
2004). Besides, Ayadi and Ayadi (2008) and Uzun et al. (2012) argued that since developing countries saving is
low relative to investment and investment is essential for growth, it is rational to look for external funds.
The foreign trade performance is another factor for external borrowing of developing countries. The import
structure of developing countries focused on imports of capital goods which are vital for the further expansion of
the tradable sector. Moreover, export earnings of developing countries are usually insufficient to generate enough
foreign exchange for financing imports; external borrowing is the essential means of gaining access to the
technology that is vital for the expansion of the export sector and rapid economic growth (Menbere 2004). Also, the
worse trade balance of developing countries is one of the causes of external debt accumulation (Helkie and Howard
1990, Ng’eno 2000).
Further, because of wrong macroeconomic policies, extensive and repeated fiscal deficit and the current
account deficit can accumulate external debt in developing countries (Ajayi 1991). Fischer and Easterly (1990) set
four ways (printing money, running down foreign exchange reserves, borrowing abroad, and borrowing
domestically) of financing the budget deficit. They argue that the budget deficit in developing countries aggravate
the current account deficit and leads to external indebtedness.
Moreover, political economy models explain how countries get indebted (Chiminya and Nicolaidou 2018).
Strategic considerations by politicians can produce inefficiently high public deficits and lead to debt accumulation
(Snider 1990). The theory of strategic debt accumulation suggests that the current policymakers can restrain future
policymakers spending by increasing debt levels. For many developing nations, irresponsible political leaders make
countries indebted (Alesina and Tabellini 1990, Easterly 2002). Besides, governments accumulate more debt
during transitions, thereby leaving the burden to the next government.
The oil price shocks, along with policies of developed countries and their banks, are the external factors for
foreign borrowing. The increase in oil prices due to the Egypt-Israel war during 1973 and 1979 was one of the
factors for the 1970s international debt crises. At that time the non-oil producing developing countries knocked by
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macroeconomic imbalance. The fall in primary commodities terms of trade worsted the trade balance and made
things complex. Because of the rise in oil price, the revenue of oil exporters increased and which is more than their
demand. Hence, they deposited these “petrodollars” in the Eurodollar markets by OPEC (Organization of the
Petroleum Exporting Countries) (Menbere 2004, Ali and Mustafa 2012). Figure 1 shows the evolution of the debt
build-up in developing countries in the 1980s.
Figure 1. The recycling of the petrodollar scheme

Note: A and G. Oil transfers; B, C, D, E, and H. Monetary transfers; and F. Transfer of Goods.
Source: Menbere (2004, 84)

According to Suma (2007) and Dymski (2011), the policies adopted by the developed countries and their
banks are other factors for debt crisis during the 1970s and early 1980s. The rise in oil price, oil exporter countries
deposited a large amount of petrodollar, which is above their economy, in the banks of developed countries.
Contrary, developing countries needed funds for their economic development programs which these banks
'recycled' in the form of loans to developing countries.
1.2. Empirical literature
In this part, we presented the empirical findings (studies) related to the topic. These studies have different
methodologies, time scope, case studies, and variables included in the study, along with their empirical results.
Table 1. Empirical literature
Source

Ajayi (1991)

Model Type
Adopted

OLS (Ordinary
Least Square)

Mbire and
Atingi
(1997)

OLS

Menbere
(2004)

Random and
Fixed effects

Greenidge
et al. (2010)

Dynamic OLS

The scope and
case study

The variables used (all except the
first are independent variables)

From 1970 to
1988, Nigeria

External debt, TOT the growth rate
of income of the industrialized
country, foreign real interest rate,
REER the fiscal position of the
government, and linear time trend.

From 1970 to
1995, Uganda

External debt, TOT, debt service
ratio, the growth rate of income of
the industrialised country, foreign
real interest rate, REER, fiscal
deficit, and linear time trend

From 1982 to
1999, For 60
developing
countries
From 1987 to
2005, For 12
Caribbean
Community

Total external debt, exports, total
debt service, capital flight, TOT,
imports, GDP, the growth rate of
GDP, and population.
External public debt, government
expenditure, current deviation of
real output, the real cost of foreign
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Results
Deteriorating of the terms of
trade, the rise in foreign real
interest rates, a fall in the growth
of industrial countries increase
external debt. However, the
reverse is true for improvement
in the fiscal positions.
An increase in the foreign
interest rate, appreciation in the
real effective exchange rate,
deterioration of the fiscal
position, worsening of the terms
of trade significantly worsens the
debt to export ratio.
Poverty (saving gap), income
instability, debt service payment
and capital flight are the leading
causes of external borrowing.
An increase in the output gap,
the decline in government
spending, a rise in the real
effective exchange rate leads to
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Source

Model Type
Adopted

The scope and
case study

The variables used (all except the
first are independent variables)
borrowing, domestic export, and
REER

OLS

From 1975 to
2008, Tanzania

External debt to GDP, budget
deficit, trade deficit, domestic
saving, interest payment, and real
exchange rate.

Awan et al.
(2011)

Johansen
Cointegration

From 1972 to
2008, Pakistan

External debt in monetary term,
nominal exchange rate, fiscal
deficit, and TOT.

Bittencourt
(2015)

Pooled OLS,
Fixed Effects,
differenceGMM and
system-GMM
estimators

From 1970 to
2007, For nine
Young
Democracies of
South America

External debt to GDP ratio,
growth, openness, liquid liability,
inflation
rate,
population,
urbanization, government share to
GDP, and income inequality.

Awan et al.
(2014)

ARDL

From 1976 to
2010, Pakistan

Imimole et
al. (2014)

Error
correction and
the Johansen
cointegration
test

From 1986 to
2010, Nigeria

Al-Fawwaz
(2016)

ARDL

From 1990 to
2014, Jordan

Adamu and
Rasiah
(2016)

ARDL

From 1970 to
2013, Nigeria

Sulley
(2010)

Mensah et
al. (2017)

Accounting
and panel
VAR

From 1980 to
2010, 24 African
countries

External debt in monetary term,
fiscal deficit, trade openness,
terms of trade, foreign aid, and the
nominal exchange rate
External debt to GDP, terms of
trade, the ratio of external debt
services to export, openness,
budget deficit as a percentage of
GDP, GDP, FDI, and exchange
rate.
External debt, deficit, trade
openness, the term of trade,
exchange rate, and, domestic
product per capita.
External debt to GDP ratio, oil
price, official exchange rate debt
service to export ratio, gross
domestic savings and the fiscal
deficit to GDP ratio

External
debt,
investment,
consumption, taxation, domestic
debt, Inflation, and GDP growth
rate.
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a reduction in the stock of
external debt, but the higher the
difference between actual and
expected
government
expenditure, and depreciation of
currency leads to more
accumulation of foreign debt.
Domestic factors such as budget
deficit and low domestic saving
have a significant share in
explaining
external
debt
compared to external factors
such as trade deficit, real
exchange rate, and interest
payment even though all are the
causes of foreign debt.
The fiscal deficit has no
significant impact on external
debt. However, three channels
of uni-directional causality were
found running from fiscal deficit
to foreign debt, terms of trade to
exchange rate and fiscal deficit
to terms of trade.
Economic
growth,
Trade
openness, liquid liability, and
inflation reduces the debt
burden. However, income
inequality increases the external
debt.
The budget deficit, nominal
exchange rate, and trade
openness increase the debt
burden.
The debt service and exchange
rate significantly increase
external debt, while GDP
reduces it.
Terms of trade lead to indebted
in the long run. However, GDP
per capita has a negative
impact.
Oil price, exchange rate debt
service, gross domestic saving
and fiscal deficit are causes for
external debt accumulation.
In the long run, external debt
growth rates respond positively
to changes in government
investment
spending,
consumption spending, and
domestic borrowings while in the
medium term, external debt
growth rates respond negatively
to a change in tax revenue,
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Source

Model Type
Adopted

The scope and
case study

The variables used (all except the
first are independent variables)

Chiminya
and
Nicolaidou
(2018)

Pooled OLS
and fixed
effects

From 1975 to
2012, 36 Sub
Saharan Africa
countries

External debt, GDP growth rates,
trade openness, real interest rate,
a dummy of HIPCs initiatives,
inflation, the share of government
to GDP, total reserves to external
debt, gross capital formation, and
other political factors.

Beyene and
Kotosz
(2019)

Johansen CoIntegration

From 1981 to
2012, Ethiopia

External debt, current account
balance, budget deficit, capital
flight, total debt service, Interest
rate, and terms of trade.

Bayo et al.
(2020)

Fully Modified
OLS

From 1981 to
2018, Nigeria

External debt, official exchange
rate, external debt service, trade
openness, Insecurity level

Results
inflation, and output growth
rates.
Political factors – democratic
governments accumulate more
debt than autocratic, while,
countries which parliamentary
system accumulate more debt
than presidential. However,
constrained
executives’
governments
tend
to
accumulate less debt than
unconstrained and countries
with more open and competitive
electoral systems are likely to
accumulate less debt. Further,
other factors like GDP growth
rates, trade openness, a dummy
of HIPCs initiatives reduce
external debt while real interest
rate and gross capital formation
increase external debt.
Current account deficit, fiscal
deficit, capital flight, debt service
and the interest rate contributed
for external indebtedness.
However, appreciation of the
terms of trade is significantly
reduced external debt.
Insecurity level and exchange
rate significantly increase
external debt while debt service
and trade openness reduce it.

Source: Constructed by the authors

The results of most of the studies in the determinants of external debt have some similarities, even though
their time scope, case studies and methodologies are different. However, only a few works like Menbere (2004),
Greenidge et al. (2010), and Bittencourt (2015) Mensah et al. (2017), Chiminya and Nicolaidou (2018) used the
panel data along with different methodologies. Also, only Menbere (2004), Mensah et al. (2017), and Chiminya and
Nicolaidou (2018) examined for the case of HIPCs and African countries. Menbere (2004) analyzed for HIPCs and
developing countries using static models of fixed and random effects 15 years ago. However, Mensah et al. (2017)
and Chiminya and Nicolaidou (2018) are the latest studies even though the first one focused only on African HIPCs
while the latter focused on sub-Saharan African countries. Generally, all studies did not consider the existence of
serial correlation, heteroskedasticity and cross-sectional dependence among the error terms in their estimation with
static models.
2. Methodology of the study
This section contains the data type, sources, and data analysis of the study. Furthermore, it shows how the model
is specified and its estimation technique.
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2.1. Data type, source, and data analysis
This study uses panel time-series data. All, excepting polity 2, data were collected from the World Development
Indicator (WDI) (see Table 2). Further, this study used empirical (econometrics) approach to identify the causes of
indebtedness for two country groups – the HIPC3s and HIPCs in SSA4 for the period between 1990 to 2017.
Table 2. Definitions, measurement and sources
Variables
ED
DSR
IMP
EXP
FDI
POP
GDPGR
INF

Definition
External debt as a percentage of GDP
Debt service as a % of Gross national income.
Import of goods and services % of GDP
Export of goods and services % of GDP
Foreign direct investment as a % GDP
Population growth rate (%)
GDP growth rate (annual %)
Inflation, GDP deflator (annual %)
Political Stability is measured as the country's elections competitiveness and
openness, the nature of political involvement in general, and the degree of checks
POLITY2
on administrative authority. The estimate gives the country's score on the aggregate
indicator, in units of a standard normal distribution, ranging from -10 to +10.
GRMAC
Growth rate of major advanced countries (%)
Source: Constructed by the authors

Source
WDI database
WDI database
WDI database
WDI database
WDI database
WDI database
WDI database
WDI database
Polity 2 data series
from the Polity IV
database
WDI database

2.1. Model specification and estimation technique
Like other empirical studies, the analytical framework for this study includes both domestic and external causes of
the foreign debt variables. Therefore, based on the theoretical framework described so far, the study uses the
following model:
𝐸𝐷gh = 𝛼 + 𝛽𝑋gh + 𝜀h

(6)

where: 𝐸𝐷 is external debt stock to GDP ratio at period t; 𝑋gh is a vector of explanatory variables included in the
model at period t; 𝜀h is the error terms at period t.
Besides, variables in the vector X identified based on theoretical and empirical evidence in the literature. It
captures both internal and external factors which cause indebtedness directly or indirectly. Hence, X can be
specified as:
𝑋gh = 𝑓(𝐷𝑆𝑅, 𝐼𝑀𝑃, 𝐸𝑋𝑃, 𝐹𝐷𝐼, 𝑃𝑂𝑃, 𝐺𝐷𝑃𝐺𝑅, 𝐼𝑁𝐹, 𝑃𝑂𝐿𝐼𝑇𝑌2, 𝐺𝑅𝑀𝐴𝐶)

(7)

Finally, the model we used is:
EDtu = βw + βb DSR tu + βz IMPtu + β{ EXPtu + β| FDItu + β} POPtu + β~ GDPGR tu + β€ INFtu +
β‚ POLITY2tu + β„ GRMACtu + εtu

(8)

where: β0 is an intercept term, and (+) β1, (+) β2, (-) β3, (-) β4, (+) β5, (-) β6, (-/+) β7, (-) β8 and (-/+) β9 are the estimated
long-run coefficients. The signs in the parenthesis are the expected hypothesized signs of the variables.
2.2. Estimation techniques and procedures
Due to the existence of cross-sectional dependence in the errors in our model (see Table 6), this study estimated
the two empirical models (for HIPCs and HIPCs in SSA) using the Panel - Corrected Standard Error (PCSE)
regression. According to Pesaran (2006), occurrences such as recessions, economic or financial crises potentially
affect all countries, even though it might start from one or two countries. These occurrences inevitably introduce
some cross-sectional interdependencies across the cross-sectional unit, their regressors and the error terms.
Unfortunately, the traditional panel data estimation methods such as the Fixed Effects, Random Effects, Mean
Group estimations, Pooled Mean Group, and GMM estimators mistakenly ignored these possible interBenin, Burundi, Cameroon, Central African Republic, Mauritania, Mozambique, Niger, Rwanda, Senegal, Sierra Leone,
Tanzania, Togo, Honduras, Bolivia, Nicaragua.
4 Benin, Burundi, Cameroon, Central African Republic, Mauritania, Mozambique, Niger, Rwanda, Senegal, Sierra Leone,
Tanzania, Togo.
3
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dependences among the cross-sectional unit and their regressors. Hence, erroneously neglecting the crosssectional dependence among regressors and across countries when it is present in the data, can lead to misleading
inferences to (Pesaran 2007).
To avoid this trap of biased estimates and ensure the validity of the results, this study adopts the two-stage
modified Ordinary Least Squares (OLS) estimator commonly known as the PCSE estimator. This estimation
technique, according to Hoechle (2007), is more robust in correcting the cross-sectional dependence, serial
correlation and heteroskedasticity in the datasets when the number of the cross-sectional units is smaller to the
time series. In the estimation, the PCSE estimator implicitly assumes that the error terms are autocorrelated within
the panel and heteroskedastic across the panel with the autocorrelation parameter assuming to be fixed across
panels or vary for each panel (Ampah and Kiss 2019).
The first stage involves testing the time-series properties of the data with respect to cross-sectional
dependence among the cross-sectional units. This is done using the Pesaran (2004) 𝐶𝐷 test (see Table 6). Once
cross-sectional dependence is detected, this study used the cross-sectional augmented Pesaran et al. (2007) unit
root test called CIPS to address the stationarity properties of the data. The choice of the CIPS test is based on the
fact that the first generational panel unit test like the Levin et al. (2002), the Pesaran et al. (1999), Maddala and Wu
(1999), and Im et al. (2003) and the Fisher-Type Chi-square panel unit root tests erroneously overlooked the issue
of cross-sectional dependence.
3. Results and discussions
Econometric results, interpretations along with the theoretical and empirical support of the study are offered in this
section. More specifically, the descriptive statistics, the cross-sectional dependence test, unit root test, and the
estimated determinants of external indebtedness are presented.
3.1. Descriptive statistics of the variables
The descriptive statistics of the variables in the models found in the Table 3 and describes as – the mean values
indicate the average value of the variables. The standard deviation expresses the distribution of the data from the
mean value. Further, the table presents the minimum and maximum values of the variables and also we can derive
the range (the difference between the maximum and the minimum value) of the variables, which shows the spread
of data and it is an indicator of the level of variation in the variables used for the study. Due to the different number
of countries in the models, the number of observations (420 or 336) also varies. For both models, the range of the
dependent variables is between 10.2 to 279 implies that the variation is not high since the variable is external debt.
Similarly, the debt service variable has a mean of 3.44 and 2.74 for HIPCs and HIPCS in SSA, respectively, and
the range between 0.06 to 47 for HIPCs and 0.06 to 20 for HIPCs in SSA (see Table 3 for other variables).
Table 3. Descriptive statistics of the variables
Variables
Obs
Mean
Std. Dev.
Min
ED
420(336)
57.88(55.63)
41.46(37.77)
10.23(10.23)
DSR
420(336)
3.44(2.74)
3.42(2.42)
0.061(0.06)
IMP
420(336)
37.34(34.71)
15.46(14.06)
12.53(12.53)
EXP
420(336)
24.15(21.34)
12.24(10.18)
4.68(4.68)
FDI
420(336)
3.46(3.25)
5.5(5.97)
-2.49(-2.13)
POP
420(336)
2.48(2.61)
1.17(1.25)
-6.76(-6.76)
GDPGR
420(336)
3.79(3.78)
5.79(6.39)
-50.24(-50.24)
INF
420(336)
31.9(9.10)
328.87(14.42)
-9.15(-9.15)
POLITY2
420(336)
1.87(0.46)
5.23(4.89)
-8(-8)
GRMAC
420(336)
1.7(1.70)
1.40(1.40)
-4.2(-4.2)
Note: the values in the bracket are for HIPCs in SSA; however, the other values are for HIPCs
Source: Computed by the authors using Stata15.

Max
278.97(278.97)
47.1(19.9)
84.76(84.76)
59(56.13)
41.8(41.8)
8.11(8.11)
35.22(35.22)
5016.1(128.76)
9(9)
3.75(3.75)

3.2. Serial correlation, Heteroskedasticity and Cross-Sectional Dependence, Unit root, and Cointegration Tests
Panel-data models are probably to include cross-sectional dependence in the errors, which may arise from frequent
shocks, unobserved components, spatial dependence and idiosyncratic pairwise dependence. Neglecting crosssection dependence can lead to biased estimates and spurious inference. Hence, in this study, we conducted a
cross-sectional dependence test using Pesaran (2004) (see Table 4). The result confirms that there is a crosssectional dependence in both models of HIPCs and HIPCs in SSA. However, there is no cross-sectional
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dependence for the case of HIPCs in non-SSA (see Table 4). As a result, this study only focuses on HIPCs and
HIPCs in SSA countries.
Table 4. Serial correlation, heteroskedasticity and cross-sectional dependence
Serial correlation and heteroscedasticity tests
HIPCs
HIPCs in SSA
F statistics
F statistics (chi2)
Prob
Prob
(chi2)

Tests
Serial correlation:
Wooldridge test for autocorrelation
Heteroskedasticity:
Modified Wald test for GroupWise
Heteroskedasticity

HIPCs in non-SSA
F statistics
Prob
(chi2)

210.179

0.000***

626.352

0.000***

116.909

0.000***

1559.62

0.000***

429.01

0.000***

1451.6

0.000***

Cross-Sectional Dependence test
Tests
HIPCs
HIPCs in SSA
HIPCs in non-SSA
Pesaran's test of cross-sectional
10.028
7.999
-1.282
independence
The average absolute value of the
0.313
0.286
0.157
off-diagonal elements
Probability
0.0000*
0.0000*
0.2000
Note: * ⇒ presence of cross-sectional dependence; *** ⇒ presence of serial correlation and heteroscedasticity
Source: Computed by the authors using Stata 15

Following the cross-sectional dependency test, we checked the stationarity of the variables in the model.
Depending on the result of cross-sectional dependence test, the panel unit root test can be classified as firstgeneration and second-generation panel unit root test. The first-generation panel unit root tests (Im et al. 2003,
Maddala and Wu 1999, Choi 2001) works when there is no cross-sectional dependence while the secondgeneration test (Pesaran 2007 – CIPS) can be used to test the panel unit root when there is cross-sectional
dependence. Using the first-generation panel unit root test in case of cross-sectional dependence in errors resulting
in the null hypothesis of nonstationary being quickly rejected (Pesaran 2007, Eberhardt and Presbitero 2015).
Therefore, due to the existence of cross-sectional dependence in our models, this study uses the ‘CIPS’ test of
Pesaran (2007) (see Table 5). Since all the variables are highly statistically significant at first difference, we notice
that all measures are integrated of order one I (1). Thus, we might expect there is a long-run connection between
these variables together, see Table 5).
Table 5. Pesaran (2007) Unit Root Test
CIPS (intercepts only)
Variables

HIPCs
Levels Statistic

1st

HIPCs in SSA
diff. Statistic

ED
-2.086
- 4.691***
DSR
-2.678***
-5.731***
IMP
-2.528***
-4.843***
EXP
-1.665
-4.618***
FDI
-3.293***
-5.544***
POP
-1.910
-3.533***
GDPGR
-4.584***
-3.533***
INF
-3.968 ***
-5.897***
POLITY2
-2.661***
-2.663***
GRMAC
2.610***
2.610***
Note: ***⇒ significant (stationary) at 1% level.
Source: Computed by the authors using Stata 15

Levels Statistic

1st

diff. Statistic

-2.458***
-2.935***
-2.539***
-1.635
-3.433***
-3.239***
-4.681***
-4.548***
-3.012***
2.610***

-4.781***
-5.207***
-4.877***
-4.735***
-5.662***
-3.705***
-6.175***
-6.190***
-5.503***
2.610***

Critical values
10 %

5%

1%

-2.14

-2.25

-2.45

The most common cointegration tests when there is cross-sectional dependence are Westerlund (2007),
Westerlund and Edgerton (2007), and McCoskey and Kao (1998). Both the Westerlund (2007) error-correction
panel cointegration test and Westerlund and Edgerton (2007) test could be used both in existence and nonexistence of cross-sectional dependence. These tests allow autocorrelation to differ from cross-section to another
cross-section. In these tests, the bootstrap method is used in the existence of cross-sectional independence, while
McCoskey and Kao (1998) are used in the non-existence of it. However, the Westerlund (2007) and Westerlund
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and Edgerton (2007) cointegration tests are not working if the number of variables is more than six. Therefore,
since the variables in our model are many, this study used the McCoskey and Kao (1998) cointegration test. Table
8 shows that there is a long-run relationship among the variables in both models of HIPCs and HIPCs in SSA at
5% level of significance.
Table 6. Panel cointegration test, McCoskey and Kao (1998)
Statistic
Modified Dickey-Fuller t
-2.1792
Dickey-Fuller t
-1.8534
Augmented Dickey-Fuller t
-3.6145
Unadjusted modified Dickey-Fuller t
-3.0198
Unadjusted Dickey-Fuller t
-2.2408
Note: **, *** ⇒significant at 5% and 1% level, respectively.
Source: Computed by the authors using Stata 15

HIPC
p-value
0.0147**
0.0319**
0.0002***
0.0013***
0.0125**

Statistic
-3.9264
-2.8336
-2.2659
-4.3243
-2.9673

HIPCs in SSA
p-value
0.0000***
0.0023***
0.0117**
0.0000***
0.0015***

3.3. Panel - Corrected Standard Error Estimation results
Due to the existence of cross-sectional dependence, this study estimated only for HIPCs and HIPCS in SSA
countries (see Table 9). The result shows that debt services, imports and growth of major advanced countries
significantly increase the external debt accumulation of HIPCs and HIPCs in SSA. A one percentage point increase
in debt servicing leads to the rise of external debt of HIPCs and HIPCs in SSA by 5% and 6%, respectively. This is
because the debt service payment incites further demand for external borrowing, especially when the debt service
is announced suddenly. This result is similar to Menbere (2004), Adamu and Rasiah (2016), Beyene and Kotosz
(2019). Our study is different from Menbere (2004) it is latest in time and methodology. For example, the current
HIPCs are not similar to 15 years ago. Further, the methodologies (fixed and random effects) of Menbere (2004)
cannot consider the dynamic nature of the variables with unobserved heterogeneity (for more details, see Hill et al.
2019). However, our study considered the dynamic nature of the variable. Unlike Menbere (2004), our study also
considered the existence of serial correlation, heteroskedasticity and cross-sectional dependence among the error
terms. Similarly, this study is different from Adamu and Rasiah (2016), Beyene and Kotosz (2019) in which it
examined for a group of countries rather than one country case. Also, the result of this study coincides with the sign
of our hypothesis and the theoretical framework.
Equally, the one percentage point rises in imports increases the indebtedness of HIPCs and HIPCs in SSA
by 1.6% and 1.4%, respectively. When imports of goods and services increases, HIPCs lack foreign exchange and
reserves to undertake different development. As a result, the countries forced to borrow from foreign even at worth
terms and condition of the loan. This result also coincides with Menbere (2004). Also, a percentage point increase
in the growth rate of major advanced countries increases the external debt stock of HIPCs and HIPCs in SSA
countries by 3.3% and 2.5%, respectively. This condition, for instance, happened during 2007/8 global financial
crisis– when most developed counties knocked by financial crises, their economy reduced and hence the external
debt of HIPCs also declined – implies when the economy of major advanced countries increases, they can borrow
money to demanders, and the external debt accumulation of HIPCs rises. Previous studies like Ajayi (1991) and
Mbire and Atingi (1997) also included the growth rate of industrialized countries as independent variable even
though its contribution is negative and insignificant which makes our result different from the previous findings.
Further, this study is the latest and included many countries relative to Ajayi (1991) and Mbire and Atingi (1997).
However, a one percentage point increase in exports of good and service reduces the indebtedness of
HIPCs and HIPCs in SSA by 2% and 1.5%, respectively. When exports of HIPCs increases, they will have enough
foreign exchange to fill the existing resource gap and hence their demand for external debt will reduce. Furthermore,
this result is in line with our hypothesis, the sign of the theoretical framework and with the work of Greenidge et al.
(2010) in the case of 12 Caribbean community. Further, the foreign direct investment and political stability
significantly reduce the external debt of HIPCs but not HIPCs in SSA. A one percentage point rise in foreign direct
investment and political stability reduces the external debt of HIPCs by 1% and 0.6%, respectively. The foreign
direct investment can reduce the resource gap, especially the saving-investment gap of countries and hence their
demand for overseas borrowing will reduce. Likewise, when countries have political stability, their overall economy
will increase and then their resource gap decline, and finally, the external debt accumulation of countries will be
reduced. Also, when countries have a stable political environment, the lenders expect (a guarantee) that borrowers
can repay their liability quickly and also due to stable political environment, the foreign direct investment will
increase and hence all these can reduce the external debt accumulation. However, surprisingly, both foreign direct
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investment and political stability are insignificant in reducing the external debt accumulation of HIPCs of SSA. This
implies that the inflow of (the incumbent) foreign direct investment is not enough to reduce the external debt.
Besides, due to the existence of frequent political instability in SSA, the countries use the resources for unproductive
purpose and hence the external indebtedness of the countries could not be reduced. However, a one percentage
point increment of inflation increases the external debt of HIPCs in SSA by 0.7 percentage point.
Table 7. Estimated determinants of external indebtedness in HIPS and HIPCs in SSA
HIPC
Coefficient
Std. Err
DSR
4.933***
0.832
IMP
1.663***
0.216
EXP
-2.027***
0.240
FDI
-1.044*
0.585
POP
-0.303
1.330
GDPGR
0.100
0.299
INF
0.013
0.010
POLITY2
-0.635*
0.269
GRMAC
3.309**
1.526
CONSTANT
26.857
5.74
Note: *, **, *** ⇒significant at 10 %, 5% and 1% level, respectively
Source: Computed by the authors using Stata 15
Variables

HIPCs in SSA
Coefficient
6.089***
1.481***
-1.561***
-0.855
1.878
0.071
0.727***
-0.418
2.546*
7.644

Std. Err
0.972
0.215
0.203
0.539
1.212
0.264
0.140
0.312
2.547
6.764

Conclusions
Borrowing from abroad is a common characteristic of the developing and emerging countries at the early
stage of development. However, unmanageable and unsustainable external debt accumulation can adversely affect
the macroeconomic variables and can be a bottleneck for the economy. Therefore, the central focus of this study
was to examine the determinants of external indebtedness in the case of HIPCs using two models – HIPCs and
HIPCs in SSA using panel time-series data ranging between 1990 to 2017.
This study partially filled the literature, methodological, and time gaps of previous studies by considering
both HIPCs in Africa and non-Africa countries, take into account serial correlation, heteroskedasticity and crosssectional dependence and by employing Panel - Corrected Standard Error estimation technique. For both models,
the debt service, imports, and growth rate of major advanced countries increase significantly the external debt.
However, exports reduce external debt. Further, the foreign direct investments and the political stability significantly
reduce the external debt of HIPCs, but these variables are insignificant in reducing the external debt for HIPCs in
SSA.
Hence, this study recommends increasing the export volume and revenue through export diversification, simplify
regulation related to exports, providing the short and long-term credits to the exporters. Similarly, attracting foreign
direct investment by reducing the restrictions on foreign direct investment, providing open, transparent and
dependable conditions for all kind of firms which assure basic and quality infrastructures, reforming domestic
financial markets, and also political stability of countries, increasing FDI. Finally, reducing luxury imports by
increasing tax on them and the import substitutions are essential to reduce the external debt stock of HIPCs.
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