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Determinants, External Debt, GDP, ARDL an interesting topic of study. This study attempts to analyse and measure some of Algeria’s external
Model, Algeria debt indicators during the study period.

Purpose: This research paper focuses on identifying the determinants of external debt in Algeria.

Methods: The study utilized the autoregressive distributed lag (ARDL) model and cointegration
test to analyze both short- and long-term relationships among the study variables from 1990 to
2021.

Results: The findings show that the exchange rate and government spending significantly and
positively impact external debt in the long run, whereas GDP per capita and foreign direct
investment are significantly negatively correlated with external debt. The short-term results align
with those of the long term.

Conclusions: The paper advises that the Algerian government and other developing countries
should assess their foreign debts, rationalize government spending, diversify their economies, and
enhance their investment climates.

1. Introduction due to the global oil crisis, Algeria faced its external debt
problem for the first time when the government was unable
to meet its external debt obligations. This led to deficits in
the balance of payments and the general budget, resulting

Since the 1960s, many developing countries have initiated
and implemented ambitious development plans and

rograms. D h rcity of local financial resour . . . .
programs. LJue to the scarcity ol loca ancial resources in an economic recession. Consequently, Algeria resorted

to rescheduling its external debts with the Paris Club and
the London Club as part of the structural adjustment

A ; SoRe e o programs with the International Monetary Fund
institutions for !)orrowmg. The Justd.icatlo.n for this is that (1994-1998). From the year 2000, due to several factors,
external borrowing enhances domestic savings and helps to

allocated to meet economic development needs and the
difficulty in accessing alternative local resources, these
countries have turned to international markets and financial

bridee th b b - ed savi iy including rising international fuel prices, Algeria’s economic

ridge the gap between the required savings and mvestment, opening to the world after abandoning the socialist
leading to an increased demand for borrowing (Borensztein,
1989). However, this can lead to a problem of external debt

and significantly increase the financial burden of servicing

economic model towards a free-market economy, and
various accompanying structural economic reforms, the
I i ) . X levels of external debt were significantly reduced, thereby
these debts, especially in developing countries facing various enhancing Algeria’s external financial position by bringing

external debt indicators to sustainable levels (Bank of
As for Algeria, being one of the prominent developing Algeria, 2008)

economies in the Arab and African regions, it too resorted
to external borrowing, which dates back to the early 1970s

economic challenges.

The main objective of this study is to identify the main

henh o 6 determinants of external debt in developing countries, with
(Benachenhou, 1983). However, starting from 1986 and a focus on Algeria during the period (1990-2021). This
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will involve examining the impact of four macroeconomic
variables on Algeria’s external debt: the exchange rate,
government spending, GDP per capita, and foreign direct
investment. For this purpose, a quantitative study using
EVIEWS 12 was conducted to analyze these effects using
the ARDL model and cointegration test to track the short-
and long-term relationships between the study variables.
The results of this study will be useful for studying Algeria’s
most important external debt determinants by providing
the results of this study with information on the negative
and positive effects of external debt. It helps policymakers
develop strategies. Further research could include a greater
number of revisions through the data and statistics examined
in the study.

Following this brief introduction, this paper is divided
into four sections. The first section reviews previous literature
focusing on the topic of external debt in developing and
emerging countries. The second section discusses the
methodology of the study, detailing data acquisition
procedures and processing methods. The third section
presents and discusses the findings of the econometric study,
including unit root tests and the results of the ARDL and
cointegration tests. The fourth section concludes with a
summary of the main findings of the study and provides
useful recommendations.

2. Literature Review

Since 1982, the world has witnessed four major periods
during which debts accumulated in several emerging and
developing markets, accompanied by severe financial crises.
It began with the Latin American debt crisis in 1982, which
saw a significant decline in investment rates in most debtor
countries (Borensztein, 1989), followed by the financial
crisis in Asia in the late 1990s, then the global financial crisis
in 2008, known as the US subprime mortgage crisis, and
currently, the African debt crisis.

Generally, indebtedness refers to an agreement between
the debtor and the creditor whereby the debtor undertakes to
repay what is owed to the creditor within an agreed period,
including the accrued interest on the debt. By applying this
definition to external transactions, it becomes clear that
external debt is the obligation to pay in foreign or local
currency, borne by the debtor country over a certain period
and at a specified interest rate (Samuelson & Nordhaus,
20006).

Thus, external debt refers to the amounts in foreign
currency lent to companies or governments for a specific
period and with a specific interest rate (Arruda & Lenny,
2000). In other words, external debt represents the flow of
capital from advanced countries to developing countries
to meet their needs (Sagdi¢ & Yildiz, 2020), as the main

problem for developing countries is the accumulation of
capital deficiency and inadequate domestic savings, forcing
them to resort to external borrowing to continue their
economic development process.

External debt results in two types of loans (Arnaud, 1984):

*  Loans resulting from agreements between governments
directly or between governments and specialized
international organizations such as the International
Monetary Fund, known in this case as public debts.

* Loans from foreign banks to other governments,
private or public projects, or even to other banks in
those countries, known as private debts.

External debt is divided into three categories (Kusumasari,
2020):

e Short-term debts, which do not exceed one year from
the original due date.

* Long-term debts, which exceed one year from the
original due date.

*  Loans provided by the International Monetary Fund.

When examining previous studies that addressed the topic
of external debt, most attempted to uncover the impact of
external debt on economic growth in various countries,
especially in developing and emerging countries. Table 1
shows these impacts varied between positive and negative.

Table 1: Some previous studies on the impact of external
debt in developing countries

Researchers Apphca.tlon Nature of
Countries Impact

(Choong ez al., 2010) Group of Countries | Positive

(Safdari & Mehrizi, 2011) | Iran Negative

(Ajayi and Oke, 2012) Nigeria Negative
Group of Sub-

(Sichula, 2012) Saharan African Positive
Countries

(Azam et al., 2013) Indonesia Negative

(Korkmaz, 2015) Turkey Positive
Group of Sub-

(Senadza et al., 2018) Saharan African Negative
Countries

(Abdelaziz et al., 2012) Group of Low- . Positive
Income Countries
Group of Emerging

(Dawood et al., 2019) and Developing Positive
Asian Countries
Group of Sub-

(Daba et al., 2013) Saharan African Negative
Countries

Source: Compiled by researchers based on studies listed in the
table.
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Most previous studies agree that external debt has a positive
impact on a country’s economic growth if it is efficiently
allocated to support domestic investment, as well as its
positive effect on private capital inflows, including foreign
direct investment and portfolio investment (Daud &
Podivinsky, 2012). Conversely, an increase in external
debt will have a negative impact on economic growth.
When these debts accumulate, governments may resort
to debt conversion through unfavorable measures such as
high taxes, currency devaluation, or reducing beneficial

public investments. This may lead investors to retreat or
reduce spending or investment abroad, negatively affecting
economic growth and welfare-related investments such as
education and health (Beyene & Kotosz, 2023).

Regarding previous studies that aimed to elucidate
the various determinants of external debt in developing
and emerging economies, they are numerous and diverse.
Therefore, the focus will be on the latest of these studies over
the past ten years, as indicated in the following table:

Table 2: Previous studies that attempted to identify determinants of external debt in developing and emerging countries during

the last ten years (2014-2024)

ies of
Study Study Period g;;;z:;z: Studied Debt Determinants
(Imimole et al., 2014) | 1986-2010 Nigeria Exchange rate, debt service, and GDP.
Group of South
. . Economic growth, trade openness, income inequality, liquid liability, and
(Bittencourt, 2015) 1976-2003 Amerlc;iln inflation.
Countries
(Al-Fawwaz, 2016) 1990-2014 Jordan Trade openness, term of trade, exchange rate, and GDP.
(Ozata, 2017) 2000-2016 Turke Interest rate, exchange rate, budget deficits, and domestic savings.
y & g 8
k |
;Gafoikmze(;l 108g) ud 1970-2013 Malaysia GDP, recurrent, and capital expenditure.
Reduction in regulatory restrictions on external borrowing, a widening
(Brafu et al., 2019) 1970-2012 Ghana of disparity between domestic and international rates, economic growth
parity g
performance, and domestic financial deepening.
(Sagdi¢ & Yildiz, 1995-2017 Se?lltlrztlr:zizin d Public expenditures, debt service, current account of the balance, inflation
2020) ) the Caucasus rate, and domestic savings.
Savings-investment, trade deficit, budget deficit, debt service, trade
(Beyene & Kotosz & &
20 2}’3) ’ 1981-2016 Ethiopia openness, the growth rate of major advanced countries, inflation rate, and
GDP.
;8;2)” & Ibrahim, 1980-2018 Somalia Exchange rate, domestic investment, GDP, and government expenditure.
Group of
Emerging Economic growth, investment, exchange rate, trade openness, inflation, and
(Dawood er al., 2019) | 1995-2019 Markets government expenditure.
Economies
Gross fiscal deficit, net domestic savings, net domestic capital formation,
(Sascena & Shanker, 1990-2017 India exports, imports, real effective exchange rate, foreign exchange reserves, net
2021) terms of trade, consumer price index, debt service ratio, net foreign direct
investment, GDP, and real interest rate.
(Ilhan, 2023) 2005-2020 f/grelii?g Gross domestic Product, inflation rate, exchange rate, trade openness, and
’ . domestic credit.
Economies
Group of . . L .
(Harsono et al,, 2024) | 20082019 ASEAN Inflation rate, interest rate, institutional quality, exchange rate, and trade
Member States OPEnnEss.

Source: Compiled by researchers based on studies listed in the table.
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Through the above table, it can be observed that previous
studies have employed various determinants for external
debt, including trade openness, debt service, inflation rate,
GDD, income inequality, institutional quality, domestic
savings, exchange rate, government expenditure, etc. Diverse
standard models have been applied, especially models such
as GMM, Granger causality, VECM, ARDL, OLC, etc., to
verify the impact of these determinants and macroeconomic
variables on external debt in a group of African, Asian,
and South American developing and emerging countries.
The effects of these determinants on external debt in these
countries have varied from negative to positive impacts.

In Algeria, previous studies that addressed the topic of
external debt are very few, and most of them are prepared in
Arabic or French. What is available in English is very scarce.
One such study is by Melakhessou (2021), which attempted
to uncover the impact of external debt on Algeria’s overall
economic indicators. It concluded that external debt has
a negative impact on economic growth in Algeria due to
several indicators such as domestic consumption, savings,
investment, and trade deficit.

Practically, most of the local previous studies, whether
in Arabic, French, or even English, despite their rarity, agree
on the negative impact of external debt on economic growth
and various macroeconomic indicators. This perspective is
widespread among newly independent developing countries,
especially Arab countries, including Algeria.

According to the aforementioned proposition, Algeria
has adopted a clear policy over the past three decades to
reduce its external indebtedness as part of supporting its
economic independence and avoiding the escalation of
interest rates on these debts, which peaked in 1996 (Bank
of Algeria, 2022).

Figure 1 illustrates the decline in Algeria’s external debt
balance over the past three decades as a result of the policy
pursued by the Algerian government.

—e— External debt
20,000,000,000
15,000,000,000
10,000,000,000
5,000,000,000

0
2005 2008 2011 2014 2017 2020 2022

Figure 1: Algerias external debt balance during the period
(2005-2022)

Source: Compiled by researchers based on Bank of Algeria,
(2022).

What can be observed from the preceding figure is
the significant decline in Algeria’s external debt balance,
especially over the last three decades, from $33.84 billion
in 1996, which recorded the highest balance of Algeria’s
external debt, to $17.19 billion in 2005, and finally reaching

$3.03 billion in 2022. This decline can be attributed
to several factors, most notably the rise in fuel prices in
international markets and economic reforms within the
framework of a free market economy. This led the Algerian
government to announce a cessation of borrowing in 2004
and the initiation of prepayment of external debts, as well
as the conversion of a portion of them into foreign direct
investment. Consequently:

e There was an increase in remittances abroad.
*  The volume of medium and long-term debts decreased.
*  The relative importance of debt servicing decreased.

Therefore, it can be said that the Algerian economy
experienced a significant imbalance in its external financial
position before 2000, bearing the costs of economic plans.
However, by gradually eliminating these imbalances starting
from 2004, it managed to strengthen its external financial
position. External balances no longer pose any obstacle to
development policy in Algeria.

3. Study Methodology

Regarding the limitations of the research, the data used
in this study was obtained from the World Bank database
during the period 1990-2021. This period was chosen due
to the unavailability of data for some variables before 1990.
The study employed economic measurement and descriptive
analysis to methodically analyze the main determinants of
external debt in Algeria.

The Autoregressive Distributed Lag (ARDL) model was
applied to test external debt in Algeria during the period
1990-2021 in both the long and short terms. Short-term
relationships were examined based on the Error Correction
Model (ECM). Literature on external debt was referenced,
such as studies Dawood et /. (2019), Omar & Ibrahim
(2021), and Sascena & Shanker (2021).

ED = 3, + B,ER, + 3,X,
+8,GDP_C, + 3,GE, (1)
+B,FDI, +¢,

The primary variables in the model are represented as
follows:

ED for external debt, ER for exchange rate, GDP_C
for per capita gross domestic product (GDP), GE for
government expenditure, FDI for foreign direct investment,
and ¢ for error correction model.

AED, =Cy+«,ED, | +,ER | +a,X, | +0,GDP_C, |
+a,GE, | +a,FDI, ¥ oAED, | +%" o, AER, ,
+X7 e AX, | +37 a,AGDP_C, | +% a,AGE, |
45" o, AFDI, | +e,

@)
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The symbol A represents short- and long-term dynamics by
measuring long-term relationships with variables. The study
applied the Error Correction Model in the short term. This
is illustrated in Equation 3:

AED, = C )Xo, AED, | +CX7_ o, AER, |
+X7 e AX, | +X7 a,AGDP_C,_, 3)

+37 & AGE, | +37 a,AFDI, |
+ECM,_, +¢,

ED represents total external debt, ER represents the official
exchange rate, X represents exports of goods and services,
GDP_C represents per capita gross domestic product, GE
represents total government final expenditure, and FDI
represents foreign direct investment.

Based on the time series data for the period from 1990
to 2021, the data is denominated in US dollars and was
obtained from the World Bank. The ARDL model was
applied for testing cointegration to examine long-term
relationships, and the error correction model was used to
determine whether there is a relationship between variables
in the short term. The following table provides a description
of the study variables:

Table 3: Data Description

Variables | Measurement Source

ED Total external debt stock(DoD, | The World Bank
current US$)

ER Real exchange rate (LCU per | The World Bank
US$ , period average)

X Export of goods and services The World Bank
(current US$)

GDP_C | GDP per capita(current US$) | The World Bank

GE General government The World Bank
final consumption
expenditure(current US$)

FDI Foreign direct investment, net | The World Bank

inflows(Bop, current US$)

Source: Prepared by the researchers.

Total external debt owed by non-residents and payable
in currency, goods, or services. Total external debt
includes the sum of guaranteed long-term public debt,
unguaranteed short-term private debt, the use of credit
from the International Monetary Fund, and short-term
debt. Short-term debt includes all debts with a maturity
of one year or less, and late interest on long-term debt is
denominated in US dollars. The official exchange rate is
the value of the Algerian currency against the US dollar.

Per capita gross domestic product (GDP_C) is a measure
of the economic output of a country, taking into account
the number of people in that country. Government
expenditure represents the total current expenditure on
goods and services, and it is a final expenditure for public
consumption.

The study was conducted using quantitative analysis,
and the ARDL test was performed to verify the presence
of short-term and long-term relationships between the
study variables. This study used the time series framework
of the ARDL model to test cointegration for examining
long-term relationships and the error correction model
to determine if there is a short-term relationship between
the variables. Pesaran ez al. (2001) presented the ARDL
cointegration test, which indicates that cointegration
provides a clear picture when conducting tests for study
variables. Nkoro & Uko (2016) suggest that the ARDL
model is applied at integration degree I(0) or (1) or a mix of
both, and each variable has a lag degree during the period.
We used Phillips-Peron (PP) unit root tests and Dickey-
Fuller (ADF) tests to determine stationary variables and
avoid spurious effects following the study by Adenomon
& Ojo (2021).

4. Results and Discussion

In this section, we present the results obtained from the
outputs of the standard analysis using EVIEWS12 software.
We applied a unit root test to assess the stability of the data,
then identified the factors that determined external debt in
Algeria from 1990 to 2021. Previous studies that addressed
this topic can also be consulted.

4.1. Unit Root Test

Unit root tests, including Phillips—Perron and augmented
Dickey-Fuller tests, were conducted to evaluate the
integration level of each variable using unit root tests.
One of the basic assumptions of the ARDL model is that
integration does not exceed one. Pesaran ez al. (2001) noted
that if integration is greater than one for all variables, there
is a critical link. The results of the unit root tests are shown
in Table (4).

Using PP and ADF tests, the results indicate that the
variables are stationary at the first difference at a significance
level of 5%. External debt, exchange rate, exports of goods
and services, per capita gross domestic product (GDP_C),
government final consumption expenditure, and foreign
direct investment (FDI) are stationary at the first difference
(I(1)). Therefore, the ARDL model is most suitable for
testing the cointegration between variables.
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Table 4: Unit Roots Test Results

Phillips—Perron(PP)
Level
Variables ED EX FDI GDP_C GE
Intercept t-statistic —0.913842 | —1.498417 | —2.31055 | —1.053643 | —0.97824
Prob’ 0.7703 0.5211 0.1751 0.721 0.7485
Trendand | esttistic | —1.545368 | —1.627958 | —2.655861 | —1.720262 | —1.863452
Intercept
Prob’ 0.7912 0.75 0.2603 0.7179 0.649
None t-statistic —1.508516 - —1.085685 | —0.035128 | 0.0058918
Prob’ 0.121 0.5291 0.2452 0.6633 0.6941
1st Difference
Variables ED EX FDI GDP_C GE
Intercept t-statistic —3.416811 | —5.568112 | —8.650395 | —5.198685 | —4.136779
Prob’ 0.0182 0.0001 0 0.0002 0.0031
Trendand |  estatistic | —3.260752 | —5.510506 | —8.575616 | —5.162039 | —4.05814
Intercept
Prob’ 0.0923 0.0005 0 0.0012 0.0173
None t-statistic —3.436779 | —5.629775 | —8.745007 | —5.209932 | —4.080741
Prob’ 0.0012 0 0 0 0.0002
Conclusion I(1) 1(1) I(1) 1(1) 1(1)
Augmented Dickey-Fuller
Level
Variables ED EX FDI GDP_C GE
Intercept t—statistic —0.813503 | —1.516703 | —2.393242 | —0.974675 | —0.731054
Prob’ 0.8012 0.512 0.1517 0.7497 0.8242
Trend and t—statistic —1.249815 | —0.63203 | —2.588214 | —1.471965 | —2.924689
Intercept Prob’ 0.8817 0.7566 0.2877 0.8177 0.1703
None t—statistic —1.654675 | —0.405643 | —0.712416 | 0.020172 0.422338
Prob’ 0.0918 0.5291 0.3996 0.6816 0.7987
1st Difference
Variables ED EX FDI GDP_C GE
Intercept t-statistic —3.6014 | —5.568763 | —8.428197 | —5.199631 | —4.04676
Prob’ 0.0118 0.0001 0 0.0002 0.0039
Trend and t-statistic —3.549721 | —5.513442 | —8.420883 | —5.162937 | —3.975547
Intercept Prob’ 0.052 0.0005 0 0.0012 0.0208
None t-statistic —3.501295 | —5.629775 | —8.544235 | —5.211012 | —3.961843
Prob’ 0.001 0 0 0 0.0003
Conclusion 1(1) 1(1) 1(1) I(1) 1(1) 1(1)

Source: Prepared by the researchers based on outputs from EVIEWS12 software.

ISSN No.: 0976-545X (Print) ISSN No.: 2456-3226 (Online) Registration No. : CHAENG/2016/68678



Fatma Fettouche and Aboubaker Khoualed, J. Technol. Manag. Grow. Econ., Vol. 15, No. 2 (2024) p.-7

4.2. ARDL Long-Run and Short-Run Tests

To examine the presence of short-term or long-term
relationships between the study variables, the ARDL model
was applied, which is the most suitable model in this case to
determine the integration between the variables.

The results of the ARDL model (see Table 5) indicate
that the exchange rate has a long-term positive relationship
with external debt, consistent with theoretical expectations.
This means that the exchange rate contributes to a
significant increase in the level of long-term external debt.
This result is also consistent with the findings of studies
by Imomile e al. (2014); Ozata (2017); Omar & Ibrahim
(2021); Dawood et al. (2019); Sascena & Shanker (2021);
and Harsono et 2/ (2024). Furthermore, the results of the
ARDL model indicate that government expenditure has a
long-term positive relationship with external debt, which
is also consistent with theoretical expectations. This means
that government expenditure contributes to an increase
in the level of long-term external debt. This result is also
consistent with the findings of studies by Sagdi¢ & Yildiz
(2020) and Dawood ez al. (2019), unlike the study by
Omar & Ibrahim (2021), which found a negative effect of
government expenditure on external debt in the long run.

Table 5: ARDL Long- and Short-Run Test Results

The negative relationship between per capita GDP
and external debt in the long run indicates that per capita
GDP deterioration leads to deteriorating living conditions
for individuals, a decline in national income, and savings
rates, resulting in a decrease in external debt. This finding
is consistent with studies by Al-Fawwaz (2016); Beyene
& Kotosz (2023); Omar & Ibrahim (2021); and Dawood
et al. (2019). Thus, the results of these studies indicate
heterogeneity and differences in the time impact of debt
on economic growth, unlike studies by Imomile ez al.
(2014); Ozata (2017); and Sascena & Shanker (2021),
which found a positive effect of per capita GDP on
external debt.

The study results also indicate that foreign direct
investment (FDI) has a negative impact in the long run-
on external debt. This means that a decrease in foreign
direct investment inflows leads to a decline in government
spending and an increase in the government’s need to borrow
to cover the financial deficit, resulting in an increase in long-
term external debt accumulation. This finding is consistent
with the study by Dawood ez al. (2019), unlike the study
by Sascena & Shanker (2021), which confirmed a positive
impact of foreign direct investment on external debt.

Long Run Test of ARDL
Variables Coefficient Std. Error t—statistic Prob’
EX 0.404708 0.244842 1.652938 0.1494
FDI —1.468331 2.301293 —6.380459 0.0007
GDP_C —1.2036492 5.2993885 —2.271300 0.0636
GE 0.474978 0.304660 1.559045 0.1700

Short Run Test of ARDL
Variables Coefficient Std. Error t—statistic Prob’
D(EX) 0.002562 0.107579 0.023819 0.9818
D(FDI) —2.736521 0.718305 —3.809694 0.0089
D(GDP_C) | —3.949120 —3.272597 0.000000 0.0000
D(GE) 0.783788 0.301083 2.603228 0.0405
ECT(-1) —1.393044 0.162617 —8.566429 0.0001

Note: ***, **, and * indicate statistically significant levels at 1%, 5%, and 10%, respectively.

Source: Compiled by the researchers based on the outputs of EViews12 software.

The ARDL model corrects errors to estimate short-term
coeflicients with adjustment speed, where the coefficient
of the error correction term measures the adjustment
speed. In the long run, we infer a long-term relationship
between the dependent variable (external debt) and
the explanatory variables (exchange rate, government
expenditure, foreign direct investment, per capita GDP).

The short-run coefhicients denoted by D indicate short-
term elasticity. The error correction model coeflicient
(-1.39) in the short term is insignificant, implying an
adjustment of approximately 139% to achieve long-term
equilibrium after one year. In the short term, the exchange
rate and government expenditure have a significantly
positive impact on external debt, while foreign direct
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investment and per capita GDP are negatively associated
with external debt. The short-term results align with the
long-term results, fully agreeing with the findings of
Dawood ez al. (2019) and partially with Omar & Ibrahim

Table 6: Cointegration and ARDL Diagnostic Test Results

(2021), whose results align completely with ours except
for the government expenditure variable, which had a
negative effect on external debt in both short and long
terms according to their study.

Cointegration
No. of CE(s) Eigenvalue Trace Statistic 0.05 Ciritical Value Prob.”
None' 0.613779 28.54036 33.87687 0.1897
At most 1 0.595341 27.14129 27.584334 0.0569
At most2 0.396395 15.14508 21.13162 0.2789
At most 3 0.250017 8.631156 14.2646 0.3181
At most 4 0.04117 1.261241 3.841465 0.2614
ARDL Diagnostic Tests
Test Null hypothesis Prob.”
Breuch-God Frey LM Test No serial correlation 0.2195
ARCH No heteroscedasticity 0.4167
Jarque-Bera (JB) There is a normal distribution 0.09
Ramsey Test There is not a problem 0.3786

Source: Compiled by the researchers based on the outputs of EViews12 software.

4.3. Cointegration and ARDL Diagnostic Tests

Cointegration was tested to determine whether there exists
a long-term equilibrium relationship among the study
variables. The maximum eigenvalue test was used, along with
other tests on all variables, while considering the assumption
of trend and intercept. The ARCH test indicates conditional
heteroskedasticity, showing instability in variance. The
results of the Breusch-Godfrey test reveal no issue of serial
correlation among residuals, and normal distribution is
confirmed using the Jarque-Bera test. The subsequent table
presents the results of the cointegration and diagnostic tests
for the ARDL model.

The results of the Johansen cointegration test confirm
a cointegrating relationship among the study variables at a
significance level of 10%. This implies a significant long-
term effect on external debt in Algeria. The results also
indicate that at a significance level of 5%, there is no single
cointegrating equation. Diagnostic test results demonstrate
the absence of autocorrelation and variance in the model.
Additionally, the Ramsey RESET test and the Jarque-
Bera test suggest that the ARDL model follows a normal
distribution.

5. Conclusion

Most emerging countries require external borrowing and
substantial foreign debt to achieve sustainable economic

development. This research paper discussed the determinants
of external debt in Algeria from 1990 to 2021, using the
ARDL model to test for cointegration and examine the
long-term regression model and error correction to identify
short-term  relationships among the study variables. This
study follows and extends the current determinants of
external debt literature, particularly the works of Omar &
Ibrahim (2021) and Dawood e a/. (2019), by including the
variable of foreign direct investment, which has not been
adequately considered in most previous studies on external
debt determinants, except for the study by Sascena &
Shanker (2021).

The results indicate that the exchange rate and
government spending have significant and positive effects
in both the long and short terms. However, per capita
GDP and foreign direct investment have significant
negative effects in both the long and short terms. Hence,
there is consistency in the long-term results with those
of the short term. This fully agrees with the findings of
Dawood ez al. (2019) and partially with those of Omar &
Ibrahim (2021).

6. Recommendations

Based on the aforementioned conclusions, the following
recommendations can be offered for the Algerian economy
in particular, and for various economies of developing and
emerging countries in general:
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o There is a need to establish a specialized ministerial
committee for external debt evaluation processes to
avoid problems of external borrowing.

* Efforts should be made to rationalize government
spending to achieve financial sustainability at the level
of the Algerian economy.

o There should be a focus on economic diversification
in sectors capable of creating value-added to generate
diverse sources of wealth, thereby reducing debt and
external dependency, and moving the Algerian economy
away from excessive reliance on hydrocarbons.

*  Encouraging an investment-friendly climate by
activating legislation and mechanisms that stimulate
foreign investors and increase inflows of foreign capital,
thereby avoiding exchange rate fluctuations and
financial crises resulting from foreign exchange reserves.

Acknowledgements

No acknowledgement

Authorship Contribution

The two researchers collected data, analysed it, interpreted
the results, and provided recommendations.

Funding

No funding received

Conflict of interest

No conflict of interest

References

Abdelaziz, A., Boussaada, R., & Karmani, M. (2012).
External debt, Investment, and Economic Growth: A
Seemingly unrelated regression model for low- income
countries. Journal of Economic Integration, 14(04),
725-745. https://doi.org/10.11130/jei.2019.34.4.725

Adenomon, M., & Ojo, R. (2021). Autoregressive
Distributed Lag Modeling of the Effects of Some
Macroeconomic Variables on Economic Growth in
Nigeria. Folia Oeconomica Stetinensia, 20(02), 1-19.
hteps://doi.org/10.2478/f0li-2020-0032

Ajayi, L. B., & Oke, M. O. (2012). Effect of external
debt on economic growth and development of
Nigeria. International journal of business and social

science, 3(12), 297-304.

Al-Fawwaz, T. (2016). Determinants of external debt in
Jordan: an empirical study. International Business
Research, 09(07), 116-123.
https://doi.org/10.5539/ibr.vIn7p116

Arnaud. P. (1984). La dette du Tiers monde. La découverte,
Paris.

Arruda, M., & Lenny, P. (2000). External debt: Brazil and
the international finance crisis.

Azam, M., Emirullah, C., Khan, A. Q., & Prabharker, A.
C. (2013). The Role of External debt in Economic
Growth of Indonesia-A Blessing or Burden?. World
Applied Sciences Journal, 25(8), 1150-1157.
https://doi.org/10.5829/idosi.wasj.2013.25.08.11760

Bank of Algeria. (2008). Economic and monetary developments
in Alger, Annual Report, Algiers (in French). Algeria:
Bank of Algeria. https://www.imf.org/external/pubs/
ft/scr/2009/cr09108.pdf

Bank of Algeria. (2022). Statistics of External Debr 1984
- 2022. Retrieved 03 20, 2024, from Bank of
Algeria:  https://www.bank-of-algeria.dz/statistiques/
statistique-de-la-dette-exterieure/

Benachenhou, A. (1983). Lexpérience algérienne de
planification et de développement: 1962-1982. Office
des publications universitaires.

Beyene, S., & Kotosz, B. (2023). The impact of External
debt on human capital development and GDP growth
in HIPCs : a comprehensive approach. Statistika,
103(03), 295-309.
https://doi.org/10.54694/stat.2023.10

Bittencourt, M. (2015). Determinants of External debt:
evidence from the young democracies in South
America. Emerging Markets Finance and Trade,
51(03), 463-472. hteps://doi.org/10.1080/154049
6X.2015.1025667

Borensztein, E. (1989). The effect of external debt on
investment. Finance and Development, 26(3), 17-19.

Brafu-Insaideo, W., Ahiakpor, E, Ogeh, E, & Cantah, W.
G. (2019). Macro- determinants of short-term foreign
debt in Ghana. Cogent Economics & Finance, 07(01),
1-17.
https://doi.org/10.1080/23322039.2019.1630161

Choong, C. K., Lam, S. Y., & Yusop, Z. (2010). Private
capital flows to low-income countries: The role of
domestic financial sector. Journal of Business Economics
and Management, 11(4), 598-612.

Daba Ayana, 1., Demissie, W. M., & Sore, A. G. (2023).
Effect of external debt on economic growth in sub-
Saharan Africa: System GMM estimation. Cogent
Economics & Finance, 11(2), 2256197.
https://doi.org/10.1080/23322039.2023.2256197

Daud, S., & Podivinsky, J. M. (2012). Revisiting the role
of external debt in economic growth of developing

ISSN No.: 0976-545X (Print) ISSN No.: 2456-3226 (Online) Registration No. : CHAENG/2016/68678


https://doi.org/10.11130/jei.2019.34.4.725
https://www.google.com/url?q=https://econpapers.repec.org/scripts/redir.pf?u%3Dhttps%253A%252F%252Fdoi.org%252F10.2478%252Ffoli-2020-0032;h%3Drepec:vrs:foeste:v:20:y:2020:i:2:p:1-19:n:7&source=gmail-imap&ust=1723112371000000&usg=AOvVaw1gexj8wrrve8xnxkPdmQnc
file:///D:/CU%202024/JTMEG%202023/JTMEG%202023_Aug%20Vol-14%20No-2/Process/Doc/10.5539/ibr.v9n7p116
https://www.researchgate.net/profile/Muhammad-Azam-Khan-2/publication/273699421_The_Role_of_External_Debt_in_Economic_Growth_of_Indonesia_-_A_Blessing_or_Burden/links/6352e3b78d4484154a1f75fb/The-Role-of-External-Debt-in-Economic-Growth-of-Indonesia-A-Blessing-or-Burden.pdf
https://www.imf.org/external/pubs/ft/scr/2009/cr09108.pdf
https://www.imf.org/external/pubs/ft/scr/2009/cr09108.pdf
file:///D:/CU%202024/JTMEG%202023/JTMEG%202023_Aug%20Vol-14%20No-2/Process/Doc/%20https:/www.bank-of-algeria.dz/statistiques/statistique-de-la-dette-exterieure/
file:///D:/CU%202024/JTMEG%202023/JTMEG%202023_Aug%20Vol-14%20No-2/Process/Doc/%20https:/www.bank-of-algeria.dz/statistiques/statistique-de-la-dette-exterieure/
https://doi.org/10.1080/1540496X.2015.1025667
https://doi.org/10.1080/1540496X.2015.1025667
https://doi.org/10.1080/23322039.2019.1630161

Fatma Fettouche and Aboubaker Khoualed, J. Technol. Manag. Grow. Econ., Vol. 15, No. 2 (2024) p. 10

counties,. Journal of Business Economics and
Management, 13(05), 968-993.
https://doi.org/10.3846/16111699.2012.701224

Dawood, M., Bigiong, Z., Al-asfour, A., & Nilofar, M.
(2019). External debt and economic growth: A
heterogeneous static Panel study in Asian developing
and Transition Economies. FEstudios de Economia
Aplicada, 39(03), 1-15.
https://doi.org/10.25115/eea.v39i2.4019

Gokmenoglu, K., & Rafik, R. A. M. (2018). Determinants
of external debt: The case of Malaysia. In Emerging
Trends in Banking and Finance: 3rd International
Conference on Banking and Finance Perspectives, 16-33.
Springer International Publishing.
https://doi.org/10.1007/978-3-030-01784-2_2

Harsono, E., Kusumawati, A., & Nirwana, N. (2024).
External debt determinants: do macroeconomic
and Institutional ones matter for selected ASEAN
developing countries? Economies, 12(07), 1-16.
https://doi.org/10.3390/economies12010007

Ilhan, A. (2023). An investigation of the factors influencing
external debt in Emerging markets economies.
International Journal of Social Inquiry, 16(02), 497-
509. https://doi.org/10.37093/ijsi.1284735

Imimole, B., Imoughele, L., & Okhuese, M. (2014).
Determinants and sustainably of external debt in a
deregulated Economy: a cointegration analysis from
Nigeria. American International Journal of contemporary
Research, 04(06), 201-204.

Korkmaz, S. (2015). The relationship between external
debt and economic growth in Turkey. Proceedings of
the Second European Academic Research Conference on
global Business, Economics, Finance and Banking, 1-9.
Zurich, Switzerland.

Kusumasari, D. (2020). External debt of Indonesia: From
debt-led growth to growth-led debt. jurnal Ekonomi
Pembangunan, 18(1), 21-30.
https://doi.org/10.29259/jep.v18i1.10801

Melakhessou, B. (2021). The impact of Algeria’s external
debt on economic growth. Industrial Economics Review,
11(02), 386 — 419.

Nkoro, E., & Uko, A. K. (2016). Autoregressive Distributed
Lag (ARDL) cointegration technique: application and
interpretation. Journal of Statistical and Econometric
methods, 5(4), 63-91.

Ozata, E. (2017). Determinants of external debt
accumulation in Turkey: evidence from on ARDL
bound test approach. Journal of Business and Economic
Policy, 04(04), 134-143.

Pesaran. M.H, Youngcheol.S, Smith. R.J. (2001).
Bounds testing appraoches to the Analysis of level
Relationships, journal of Applied Econometrics, 16(3),
289-326. https://doi.org/10.1002/jac.616

Safdari, M., & Mebhrizi, M. A. (2011). External debt and
economic growth in Iran. Journal of economics and
international finance, 3(5), 322.

Sagdig, E. N., & Yildiz, F. (2020). Factors affecting external
debt in transition economies: The case of Central Asia
and the Caucasus. Uluslararasi Yonetim Tktisat ve
Isletme Dergisi, 16(4), 891-909.
https://doi.org/10.17130/ijmeb.853521

Samuelson, P, & Nordhaus, W. (2006). Economics. Mc
Graw-Hill International Edition.

Sascena. S., & Shanker. I. (2021). Determents of external
debt in India, Business Analyst, 41(1), 81-94.

Senadza. B, Fiagbe A.K, Quartey.P. (2018). The effect of
External Debt on economic growth in Sub-Saharan
Africa, International Journal of Business and Economic
Sciences Applied Research, 11(1), 61-69.

Sichula, M. (2012). Debt overhang and economic growth
in HIPC countries: The case of Southern African
development community (SADC). International
Journal of Economics and Finance, 4(10), 82-92.
http://dx.doi.org/10.5539/ijef.v4n10p8

ISSN No.: 0976-545X (Print) ISSN No.: 2456-3226 (Online) Registration No. : CHAENG/2016/68678


https://doi.org/10.3846/16111699.2012.701224
https://doi.org/10.25115/eea.v39i2.4019
https://doi.org/10.1007/978-3-030-01784-2_2
https://doi.org/10.3390/economies12010007
https://doi.org/10.37093/ijsi.1284735
file:///D:/CU%202024/JTMEG%202023/JTMEG%202023_Aug%20Vol-14%20No-2/Process/Doc/%20https:/doi.org/10.29259/jep.v18i1.10801
file:///D:/CU%202024/JTMEG%202023/JTMEG%202023_Aug%20Vol-14%20No-2/Process/Doc/%20https:/doi.org/10.29259/jep.v18i1.10801
https://doi.org/10.1002/jae.616
https://doi.org/10.17130/ijmeb.853521
http://dx.doi.org/10.5539/ijef.v4n10p82

Fatma Fettouche and Aboubaker Khoualed, J. Technol. Manag. Grow. Econ., Vol. 15, No. 2 (2024) p- 11

Journal of Technology Management for Growing Economies

=1l

CHITI(ARA Chitkara University, Saraswati Kendra, SCO 160-161, Sector 9-C,
Chandigarh, 160009, India

Volume 15, Issue 2 October 2024 ISSN 2456-3226

Copyright: [©2024 Fatma Fettouche and Aboubaker Khoualed] This is an Open Access article published in
Journal of Technology Management for Growing Economies by Chitkara University Publications. It is published
with a Creative Commons Attribution- CC-BY 4.0 International License. This license permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

ISSN No.: 0976-545X (Print) ISSN No.: 2456-3226 (Online) Registration No. : CHAENG/2016/68678



