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Abstract: South Africa has been struggling with high levels of gross debt. The COVID-
19 pandemic has worsened as the government has had to adjust its budget continuously,
resulting in fiscal stance and debt sustainability becoming a matter of concern. This research
aims to assess the possible asymmetric effect of foreign and domestic debt on economic
growth in South Africa. Annual data from 1960 to 2023 was obtained from the South
African Reserve Bank for the following variables: total domestic debt as a percentage, total
foreign debt as a percentage, and gross domestic product. The nonlinear autoregressive
distributed lag was used, and the results reveal that a positive change in total domestic debt
has a negative and significant effect on GDP. A negative change in total domestic debt as a
percentage has a positive and significant effect on GDP. These results suggest that South
Africa’s GDP responds significantly to a decrease in total domestic debt when compared to
an increase in total domestic debt. A positive change in total foreign debt as a percentage
has a positive and statistically significant effect on GDP. A negative change in total foreign
debt as a percentage has a negative and statistically insignificant relationship with GDP. In
South Africa, foreign debt has a positive relationship, while domestic debt has a negative
relationship with gross domestic product in South Africa. This means that for the gross
domestic product to increase, there is a need for an increase in foreign debt and a decrease
in total domestic debt in South Africa. The foreign debt should be at a certain level to avoid
high debt services.

Keywords: foreign debt; domestic debt; NARDL; GDP gap; South Africa

JEL Classification: H63; H68; O43; C14

1. Introduction

The government debt of most countries around the world has been increasing over
the years. Most developed countries had the highest debt-to-GDP ratio during and after
COVID-19. The countries with the highest amount of debt are countries found in Europe.
It is evident that, in 2020, all countries had the highest debt-to-GDP ratio. Croatia had
687.99% in 2018, increasing to 633.16% in 2021 (World Bank, 2023). This is followed by
Greece with 237.12% in 2018, increasing to 208.81% in 2021, and Japan with 198.02% in 2018,
increasing to 217.61% in 2021 (World Bank, 2023). The second set of countries with the
highest debt is North America, followed by Asia. Most African countries have the lowest
debt compared to other countries worldwide (World Bank, 2023).

Over the years, South Africa has been continually accumulating government/public
debt. According to the Reserve Bank of South Africa, total public debt has sharply risen to
68.9% of the GDP in 2020, 68.7% in 2021, 70.2% in 2022, and 73.4% in 2023 (South African
Reserve Bank, 2024). This has raised some concern among different economic role-players
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about the future of South Africa’s debt path. High levels of public debt, if allowed to grow
beyond the country’s productive capacity, would likely work against the growth and devel-
opment of the economy (Dabrowski, 2014). The COVID-19 pandemic appeared to have
made it worse as the government had to continuously adjust its budget upwards, resulting
in fiscal imbalances and debt sustainability becoming a matter of concern. Saungweme and
Odhiambo (2020) mentioned that aggregate public debt negatively impacts growth.

Sovereign debt in South Africa arises primarily from the government’s budget deficit.
In the past decades, debt levels have been continuously increasing worldwide, worsening
due to the COVID-19 pandemic, which has caused many governments to have a deficit
in their finances. South African debt is associated mainly with the budget deficit; the gov-
ernment cannot cover its planned expenditure, and therefore, the deficit arises. Increased
budget commitment to different sectors requires the government to have enough revenue
to ensure that there is no deficit in its budget (Galodikwe & Mah, 2023).

South Africa has been struggling with high levels of gross debt. Even though this
concern is reasonable and acceptable, it might be useful to decompose the total debt into its
domestic and foreign components and discover some interesting patterns that may assist
in macroeconomic policymaking. Total debt in South Africa consists of both domestic debt
and foreign debt. Domestic debt is the money borrowed by the government from local
banks, individuals, and companies through government securities sales such as treasury
bonds and bills. Foreign debt is the money the government borrows from another country’s
government or foreign private lenders.

As shown in Figure 1, according to the Reserve Bank of South Africa, the portion of
domestic debt rose from 50.3% in 2019 to 65% in 2023, while foreign debt rose from 5.8%
in 2019 to 8.3% in 2023 (South African Reserve Bank, 2024). With an increase of 12.8% in
total public debt from 2019 to 2020, it is interesting to note that while 11.5% was domestic,
only 1.2% was foreign. However, when total debt decreased by 1% from 2020 to 2021, it
was discovered that although domestic debt also decreased by the same 1%, the portion
of foreign debt increased by 1%. Similarly, from 2021 to 2022, there was a 2.3% increase
in total debt: 1.5% was domestic debt, while 0.8% was foreign debt. Most of the time,
domestic debt is acquired mainly to finance the country’s primary deficits and ensure that
appropriate monetary policies are implemented.

GDP e FDEBT e DDEBT

Figure 1. GDP, domestic debt, and foreign debt in South Africa.
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The relationship between foreign debt and economic growth has both positive and
negative effects. Zakaria (2012) highlights that the productive use of borrowed funds is
crucial for realising any potential economic benefits from debt, while Ajuh and Oyeanu
(2021) mentioned that, in Nigeria, external debt often correlates negatively with growth
outcomes. Koyuncu and Demirhan (2020) found that while external debt may positively
impact growth under certain circumstances, its effects can quickly turn negative when
thresholds of sustainability are breached. Tchereni et al. (2013) mentioned the detrimental
effects of foreign debt, which are crowding out domestic investment, leading to increased
vulnerability to external shocks. This can outweigh the potential benefits if the debt
management is not robust.

Several studies support the assertion that domestic debt has a significant positive
relationship with economic growth in Nigeria (Didia & Ayokunle, 2020). Akram (2015)
suggested that well-managed domestic debt can act as a catalyst for growth, provided
it does not crowd out private investment. In Jordan, it has been shown that domestic
borrowing effectively fosters economic expansion, albeit with consideration for its macroe-
conomic implications (Fseifes & Warrad, 2020). Saungweme and Odhiambo (2020) argue
that aggregate public debt negatively impacts growth, and the influence of domestic debt is
significantly positive in the short run. Domestic debt may exert undue pressure on govern-
ment revenues due to high interest burdens, potentially diminishing funding available for
pro-growth sectors. Moreover, the relationship between domestic debt levels and economic
growth often exhibits nonlinear characteristics, suggesting that there is an optimal level of
domestic debt that supports growth, while exceeding this threshold could be detrimental
(Mbate, 2013).

Results from diverse geographical contexts reveal that while domestic debt can
strengthen growth if managed prudently, foreign debt frequently carries risks that re-
quire careful handling. The overall consensus is that the potential benefits of both domestic
and foreign debt significantly depend on how the funds are utilised and the strength of
institutional frameworks that can mitigate risks associated with high debt levels while
enhancing growth prospects (Saungweme & Odhiambo, 2021b). Most studies focus on
public debt as a whole, but few focus on the asymmetric effect of foreign and domestic
debt in South Africa. This study will assess the positive and negative effects of foreign and
domestic debt on growth in South Africa. The rest of this study is structured as follows:
Section 2 reviews the theoretical and empirical literature; Section 3 presents the econometric
methods; Section 4 provides the empirical results; lastly, Section 5 outlines the conclusion
of this study.

2. Literature Review

One theoretical approach that has received widespread attention within this context is
the Keynesian perspective. Keynes (1937) emphasises the role of government intervention
in stimulating economic growth and stability. In the Keynesian theory of public debt,
governmental borrowing is perceived as a necessary tool for addressing the economic
impulses of recession and reducing unemployment levels. As such, public debt is seen as a
means by which the government can support economic recovery and mitigate potential
negative impacts of economic contraction.

The main idea of the public debt overhang theory is that having too much debt can
harm future economic growth. This theoretical concept posits that when a country’s debt
goes up, it can cause less economic growth because the government has to use more of its
money to pay off the debt. The theory suggests that this can create a self-reinforcing cycle,
as lower economic growth means reduced resources to manage debt, further exacerbating
the problem. In simple words, Krugman (1988) suggests that people who want to invest
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money would be more worried about banks having to pay a lot of taxes to cover the
government’s debt than they would be about the costs of investing in something that will
make money in the future. Debt overhang means having too much debt that it becomes
burdensome and difficult to repay.

The relationship between foreign debt and economic growth has both positive and
negative effects. Saungweme and Odhiambo (2021b) emphasise the importance of examin-
ing both domestic and foreign public debt separately, as their impacts on economic growth
can differ significantly. Their findings suggest that while foreign debt can potentially
stimulate growth under certain conditions, excessive reliance on it can lead to adverse
outcomes, such as increased vulnerability to external shocks and higher debt servicing
costs. Research conducted in Nigeria indicates that while foreign debt positively influences
private investment, domestic debt has a negative impact in both the short- and long run
(Simon et al., 2023). This suggests that the effects of debt are not uniform and can vary
significantly based on whether the debt is domestic or foreign. Similarly, studies in Egypt
and Sri Lanka have shown that external debt can have both positive and negative effects on
economic growth, depending on the economic context and the nature of the debt (Sharaf,
2021; Sumanaratne, 2022).

Olaoye et al. (2022) indicate that excessive reliance on foreign borrowing can lead
to vulnerabilities in the economy, including currency mismatches and increased suscep-
tibility to external shocks. This phenomenon is mentioned within other contexts, where
the presence of high levels of public debt can lead to reduced private sector investment
due to increased competition for financial resources (Matthew & Adetayo, 2022; Lashari
et al., 2017). The NARDL model provides a robust framework for understanding the
complex interplay between domestic and foreign debt and their respective impacts on
economic growth, inflation, and investment. The findings from various studies underscore
the necessity for policymakers to carefully consider the composition of public debt and
its implications for economic stability and growth. In Sri Lanka, the NARDL analysis
demonstrated that both the stock of external debt and debt service payments significantly
affect economic growth, underscoring the importance of managing foreign debt levels to
ensure economic stability (Sumanaratne, 2022). Furthermore, the crowding-out effect of
public debt on domestic investment has been documented in various studies. In Sri Lanka,
for instance, both domestic and foreign debt were found to crowd out domestic investment,
which can hinder long-term economic growth (Shiyalini & Suresh, 2022).

Baaziz et al. (2015) found that public debt becomes detrimental to growth when it
surpasses 31.37% of the GDP, highlighting the critical threshold that policymakers must
consider. This is further supported by Zhang et al. (2022), who note that excessive public
debt can lead to crowding out of private investment, thereby stifling growth prospects.
The implications of these findings suggest that while some level of debt may be necessary
for development, a delicate balance must be maintained to avoid negative repercussions.
Additionally, the interaction between debt service obligations and economic growth has
been a focal point of research. Saungweme and Odhiambo (2021a) argue that high debt
service payments can constrain public investment, which is essential for economic growth.
Mhlaba and Phiri (2019) assert that the long-run effects of public debt on growth are often
negative due to the crowding out of productive investments. These studies collectively
highlight the critical need for effective debt management strategies that prioritise growth-
enhancing investments. Furthermore, the role of external factors, such as country risk
and macroeconomic stability, cannot be overlooked. Zakaria (2012) highlights that the
productive use of borrowed funds is crucial for realising any potential economic benefits
from debt. Musa et al. (2023) found that in the presence of good governance, public debt
promotes economic growth in the medium to higher quantiles.
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Ajuh and Oyeanu (2021) found that, in Nigeria, external debt often correlates neg-
atively with growth outcomes. Fseifes and Warrad (2020) reported that external debt
negatively impacts Jordan’s growth, which aligns with findings from Pakistan by Shah
et al. (2016), where high debt servicing burdens curtailed investment and productivity.
Akram (2015) mentioned that domestic debt can lead to the crowding out of private sector
investment, thereby stunting economic growth. Wulandari et al. (2022) argue that foreign
debt can enhance liquidity and provide much-needed capital for infrastructure projects,
which is crucial for economic expansion in developing countries. Junaedi et al. (2022) found
a correlation between foreign debt and Indonesia’s GDP and poverty levels, suggesting
that well-managed foreign debt can stimulate economic activity and lead to poverty alle-
viation. Changyong et al. (2012) assert that foreign capital inflows can facilitate domestic
investment and accelerate a country’s transition towards self-sustaining growth. Koyuncu
and Demirhan (2020) found that while external debt may positively impact growth under
certain circumstances, its effects can quickly turn negative when thresholds of sustain-
ability are breached. The relationship between foreign debt and economic growth often
follows a nonlinear pattern, with a threshold identified beyond which additional debt can
restrict growth (Changyong et al., 2012). Pattillo et al. noted a critical point around 35
to 40% of GDP at which foreign debt begins to inversely correlate with growth potential
(Changyong et al., 2012).

Omimakinde and Onifade (2022) found that while domestic debt may yield positive
short-term effects, its long-term implications can be negative unless directed towards
growth-enhancing projects. Didia and Ayokunle (2020) suggest that domestic debt signif-
icantly contributes to economic growth in Nigeria over the long term, contrasting with
the persistent negative effects associated with external debt. Several studies support the
assertion that domestic debt has a significant positive relationship with economic growth
in Nigeria (Didia & Ayokunle, 2020). Well-managed domestic debt can act as a catalyst for
growth, provided it does not crowd out private investment (Akram, 2015).

Saungweme et al. (2023) examined the symmetric and asymmetric impact of public
debt on economic growth in Céte d’Ivoire using both linear and nonlinear autoregressive
distributed lag (ARDL) models. The nonlinear autoregressive distributed lag (NARDL)
findings indicate that, on average, positive changes to public debt led to economic decline
in the long run, while negative changes caused an economic upturn in the short run. The
findings also show that GDP growth responds rapidly and strongly to negative changes
in public debt. Eric (2024), on Nigeria's government debt and its impact on GDP growth
from the period 1991 to 2022, shows that the responsiveness of GDP growth is stronger for
the negative than positive values of debt. Aloulou et al. (2023) examined the symmetric
and asymmetric impact of external debt on economic growth in Tunisia between 1965 and
2019. The linear autoregressive distributed lag ARDL model was used, and the results
show that economic growth is more sensitive and favourable to decreases than to increases
in external debt, which, in turn, means that maintaining debt at relatively high levels
is detrimental to Tunisian economic growth. Sharaf (2021) determined the asymmetric
and dynamic effects of public debt on private investment in Nigeria from 1990 to 2019.
According to the NARDL modelling technique, there was a significant instant positive
impact on domestic and foreign debt shocks in the short run. Sharaf (2021) examined the
asymmetric and threshold impact of external debt on economic growth in Egypt during
the period 1980 to 2019. The paper uses an NARDL bounds testing approach. The results
of the NARDL model show a robust, statistically significant negative long-run impact on
economic growth stemming from both positive and negative external-debt-induced shocks.
In terms of magnitude, on the one hand, the impact of external-debt-induced negative
shocks exceeds that of the positive. In the short and long run, on the other hand, the growth
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impact of external debt in Egypt is symmetric. Sharaf et al. (2024), in the estimation of the
NARDL model for Brazil, revealed that foreign debt does not have a statistically significant
long-term impact on inflation, contrasting with findings from other countries where such
relationships were more pronounced. This discrepancy highlights the importance of context
when analysing the effects of debt, as different countries may exhibit unique responses
to similar debt levels. Mosikari and FEita (2021) investigated the asymmetric relationship
between government debt and GDP growth in Namibia. This study applied the NARDL
methods to determine the asymmetrical effect of government debt on GDP growth. This
shows that the responsiveness of GDP growth to positive values of debt is different to that
of negative values of debt. The responsiveness of GDP growth to negative values of debt
is greater than to positive values of debt. This implies that it is important for Namibia to
have manageable debt and fiscal sustainability in order to increase its GDP growth.

The impact of foreign and domestic debt on South Africa’s economic growth is a
complex and multifaceted issue that has garnered significant attention in recent academic
studies. A notable research gap exists in understanding the nuanced effects of these two
types of debt, particularly within the context of South Africa’s unique economic landscape.

3. Econometric Methods

The model below is used to determine the linear and nonlinear effects of debt on
economic growth in South Africa. The model of Redda (2020) was modified to obtain the
following equation:

GDPy= Bo+B1DDEBT+B2FDEBT;+-e; (1)

where GDP; is the gross domestic product, DDEBT} is domestic debt as a percentage and
FDEBT; is total foreign debt as a percentage, Bo, B1, B2, are the coefficients, and e; is the
error term. Annual data from 1960 to 2023 was obtained from the South African Reserve
Bank (South African Reserve Bank, 2024) for the following variables: total domestic debt as
a percentage, total foreign debt as a percentage, and gross domestic product.

The nonlinear autoregressive distributed lag (NARDL) technique is used. Shin et al.
(2014) developed the NARDL model, where the independent variables are decomposed into
positive and negative results. The NARDL method of analysis is used to avoid model mis-
specification errors, as the NARDL method considers the asymmetric relationship between
the dependent and the independent variables (Shin et al., 2014). The NARDL method accom-
modates variables of mixed integration orders 1(0) and I(1) while Johansen cointegration
approaches require that the variables be all I(1). The advantage of the NARDL method is its
ability to detect asymmetric effects, which is crucial for understanding complex economic
dynamics. It captures both short- and long-run asymmetries, differentiating the effects of
positive and negative changes in independent variables, which other techniques, such as
the Vector Error Correction Model and Engle-Granger, cannot (Shrestha & Bhatta, 2018).

The estimation starts with descriptive statistics, correlation, and then the unit root test.
The order of integration is determined, and the next step is the lag length selection criteria.
After the appropriate lag is chosen, the NARDL bounds cointegration follows. The next
step is the estimation of the long- and short-run nonlinearity of the debt variables. The
diagnostic and stability tests then follow it.

To analyse multicollinearity, this study uses the correlation matrix method. While this
approach is traditionally applied to detect multicollinearity among independent variables,
it is also effective in evaluating the relationship between the dependent variable and the
independent variables. Therefore, the correlation matrix not only identifies multicollinearity
among predictors but also examines the complex interactions between the dependent
variable and independent variables. Correlation is a method used to detect multicollinearity
(Gujarati & Porter, 2008). Multicollinearity occurs when a regression model includes
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multiple explanatory variables that show significant correlations with each other and with
the dependent variable (Young, 2018). A common guideline suggests that if the pairwise or
zero-order correlation coefficient between two predictors exceeds 0.8, it indicates a potential
multicollinearity problem (Gujarati & Porter, 2008).

The augmented Dickey-Fuller (ADF) and Phillips and Perron (PP) unit root tests
were used to test for stationarity. The ADF has heterogeneity in the distribution of the
disturbance term, and the PP test was carried out to determine the confirmatory unit root
results (Asteriou & Hall, 2011). The Phillips—Perron tests (PP) correct the t-statistics of the
coefficient in the autoregressive regression model (Asteriou & Hall, 2011; Phillips & Perron,
1988). It is performed at the intercept, intercept and trend, and none.

When the variables are stationary at level, it is integrated at I(0); if they are at the first
difference, then they are integrated at I(1), and if they are at the second difference, then
they are integrated at I(2) (Asteriou & Hall, 2011). If the variables are stationary at I(0) and

I(1), then the ARDL is best. The next step is the bounds cointegration.

The bounds test, developed by Pesaran and Shin (1995) and Pesaran et al. (1996), is
ideal when dealing with one co-integrating vector. When employing the bounds test of
cointegration and considering the null-hypothesis to come to a decision, the F-statistic of the
test should be statistically significant to reject the null hypothesis of no long-run relationship
or no cointegrating relationship, and therefore, the alternative hypothesis of a cointegrating
relationship will be concluded. This study finds it very crucial to determine the presence of
asymmetry in the relationship between domestic debt, foreign debt, and GDP. After the
confirmation of the cointegration, this study estimated the long-run asymmetries.

GDP; = By + pyDDEBT*,_1 + poDDEBT~;_1 + BsFDEBT*,_1 + B4FDEBT ;1 +¢;  (2)
The short-run dynamics are presented as shown below.

AGDP; = Y| jaf ADDEBT; ,+ Y| ay ADDEBT, ,+ Y] a7 AFDEBT; ,

3
+Y.] o5 AFDEBT, +¢ ®)

Diagnostic tests are used to confirm that the model is appropriately stated. For the
normality test, the Jarque—Bera test is used since it is the most commonly used for large
samples (Brooks, 2014). For heteroscedasticity, the white heteroscedasticity test is performed
to see whether the residuals and explanatory variables are related. Serial correlation is the
relationship between several series of observations over time or place (Gujarati & Porter,
2008). This is predicated on the idea that the disturbance term associated with any given
observation is independent of the disturbance term associated with any other observation
(Gujarati & Porter, 2008).

For the stability test, the Ramsey reset test is used to determine whether the response
variable can be described by the fitted values of nonlinear combinations of the study that
was utilised in the model. The test is carried out to ensure that no misspecifications of any
kind, i.e., ensuring stability, occur (Brooks, 2014).

4. Empirical Results

The asymmetric results of foreign and domestic debt on South Africa’s economic
growth are discussed below. It starts with a summary of statistics.

4.1. Summary Statistics of Variables

The average value of domestic debt is 33.3%, foreign debt is 2.7%, and the GDP is
0.71% in South Africa, as shown in Table 1 below.
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Table 1. Summary statistics of variables.

GDP FDEBT DDEBT
Mean 0.714063 2.739063 33.73438
Median 0.900000 2.400000 33.30000
Maximum 5.000000 8.200000 63.10000
Minimum —7.400000 0.500000 19.70000
Std. dev. 2.462859 1.781440 9.091636
Skewness —0.640819 1.061837 1.343885
Kurtosis 3.625517 3.679952 5.341210
Jarque-Bera 5.423647 13.25954 33.88099
Probability 0.066416 0.001320 0.000000
Sum 45.70000 175.3000 2159.000
Sum sq. dev. 382.1373 199.9323 5207.444
Observations 64 64 64

4.2. Correlation Matrix of Variables

According to Shieh (2010), multicollinearity is not a problem when dealing with

dynamic models such as NARDL. However, we have to check the correlation among the

variables of this. According to Gujarati and Porter (2008), a correlation coefficient that is

greater than 0.8 indicates severe multicollinearity. Table 2 shows low correlations among

the variables in this study. Table 2: Correlation matrix of variables.

Table 2. Matrix of variables.

GDP FDEBT DDEBT
aor 1w
—0.056277 1.000000
FDEBT 06587 e
—0.003495 0.483157 1.000000
DDEBT 0.9781 00001

4.3. Structural Break

Table 3 presents the analysis of structural breaks utilising dummy variables. This

approach uncovers relationship alterations within the data over time by integrating dummy

variables into the regression equation. These variables assist in identifying changes in

intercepts or slopes, signalling structural modifications in the fundamental data-generating

mechanism across various time frames.

Table 3. Structural break.

Break Name of the Coding Dummies

Year Dummy
> DUMO09 =1; in 2000

2009 DUMO09 >  DUMO9 = 0; Period before and after the break.
> DUMZ20 =1; in 2020

2020 DUM20 > DUMR20 = 0; Period before and after the break
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4.4. Unit Roots

The unit root results reveal that GDP is stationary at level I(0), while FDEBT and
DDEBT are stationary at the first difference, I(1), as shown in Table 4 below.

Table 4. ADF and PP unit root tests at difference levels.

Levels
Variables Formula ADF PP
T-Values (Lags) 5% Critical T-Values (Band 5% Critical Conclusion
8 Value Width) Value
Intercept —5.416 *** —2.908 —5.423 *** —2.908 Stationary
GDP Trend and intercept —5.640 *** —3.483 —5.640 *** —3.483 Stationary
None —5.152 *** —1.946 —5.143 *** —1.944 Stationary
Intercept —0.340 —2.908 —0.130 —2.908 Non-stationary
FDEBT Trend and intercept —1.725 —3.483 —1.628 —3.483 Non-stationary
None 0.607 —1.946 0.944 —1.946 Non-stationary
Intercept —7.449 *** —2.909 —7.423 *** —2.909 Stationary
D(FDEBT)  Trend and intercept —7.762 *** —3.484 —7.836 *** —3.484 Stationary
None —7.435 *** —1.946 —7.413 *** —1.946 Stationary
Intercept —0.644 —2.909 —0.125 —2.909 Non-stationary
DDEBT Trend and intercept —1008 —3.484 —0.399 —3.484 Non-stationary
None 0.474 —1.946 0.903 —1.946 Non-stationary
Intercept —5.088 *** —2.909 —5.109 *** —2.909 Stationary
D(DDEBT)  Trend and intercept —5.520 *** —3.484 —5.540 *** —3.484 Stationary
None —5.078 *** —1.946 —5.093 *** —1.946 Stationary

Note: *** indicate significance levels at 1%, respectively.

4.5. NADRL Bounds Cointegration Results

Table 5 reveals the NARDL bounds cointegration results. The results reveal that
there is cointegration among our variables since the F-statistic value is greater than the
upper-bound values.

Table 5. NADRL bounds cointegration results.

F-Bound Test Null Hypothesis: No Levels of Relationship
Test Statistic Value Signif. 1(0) I(1)
10% 22 3.09
F-statistic 11.23062 5% 2.56 3.49
K 4 2.5% 2.88 3.87
1% 3.29 4.37

After determining cointegration, we proceed to estimate the long-run relationship.

4.6. Long-Run Relationship Results

The asymmetric cointegration long-run results are presented in Table 6. It shows the
statistical significance and the relationship of domestic debt and foreign debt with gross
domestic product in symmetry for South Africa.
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Table 6. The long-run relationship results.
Variable Coefficient Std. Error t-Statistic Prob.
FDEBT_PQOS *** 2.675264 0.511243 5.232864 0.0000
FDEBT_NEG —0.310690 0.550256 —0.564629 0.5749
DDEBT_POS *** —0.233567 0.063758 —3.663305 0.0006
DDEBT_NEG *** 0.686992 0.183684 3.740071 0.0005
C 1.778726 0.995780 1.786263 0.0802

Note: *** indicate significance level at 1%, respectively. EC = GDP — (2.6753 x FDEBT_POS — 0.3107 x
FDEBT_NEG — 0.2336 x DDEBT_POS + 0.6870 x DDEBT_NEG + 1.7787).

A positive change in foreign debt in the long run in South Africa has a positive and
statistically significant effect on economic growth. Every 1-unit increase in foreign debt
will lead to a 2.214443-unit increase in gross domestic product. This means that, in the long
run, the increase in foreign debt leads to an increase in gross domestic product. Sharaf
(2021) obtained the same results, which confirm our results. On the other hand, there is a
negative change in foreign debt in South Africa, which causes gross domestic product to
decrease, but the relationship is statistically insignificant. From these results, an increase
in foreign debt will lead to an increase in gross domestic product in South Africa, which
is contrary to the results of Ajuh and Oyeanu (2021) but in line with that of Koyuncu and
Demirhan (2020), who found out that external debt may positively impact growth under
certain circumstances.

The positive effect of foreign debt on economic growth in South Africa stems from
its relatively lower cost, discipline-imposing nature, and its external financing benefits.
Foreign borrowing usually comes with greater scrutiny from international lenders or capital
markets. The need to adhere to repayment obligations and maintain credibility in global
markets often imposes fiscal discipline and incentivises sound macroeconomic policy,
thereby encouraging better debt management.

A positive change in domestic debt in South Africa has a negative and significant effect
on gross domestic product in South Africa. Every 1-unit increase in domestic debt will lead
to a 0.233567-unit decrease in the gross domestic product in South Africa. In other words, in
the long run, an increase in domestic output leads to a decrease in gross domestic product
in South Africa. On the other hand, a negative change in domestic debt has a positive and
significant effect on gross domestic product. A 1-unit decrease in domestic debt will lead to
a 0.686992-unit decrease in gross domestic product in South Africa. In other words, in the
long run, the decrease in domestic debt leads to an decrease in gross domestic product in
South Africa. Omimakinde and Onifade (2022) state that, in the long term, domestic debt
has a negative relationship with growth, which is in line with our results.

Domestic debt is more likely to be expensive, inefficiently used, and fiscally destabilis-
ing, largely due to institutional weaknesses, poor fiscal discipline, and limited financial
market depth. The negative effect of domestic debt on economic growth in South Africa’s
gross domestic product could be due to the mismanagement of State-Owned Enterprises.
Much of the domestic debt is absorbed by funding bailouts for inefficient public entities,
such as Eskom and the South African Airlines. Domestic debt is often more prone to fiscal
indiscipline, with low accountability and politicised allocation of resources. Also, South
Africa’s domestic debt carries relatively higher interest rates, as the government borrows
at premium rates due to risk perceptions, inflation expectations, and a narrow savings
base. This raises the cost of servicing the debt and crowds out private investment. Lastly,
rising domestic debt signals fiscal stress and a shrinking tax base, raising concerns about
sustainability and deterring both foreign and domestic investment.
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In the long run, in South Africa, an increase in foreign debt will cause the gross
domestic product to increase. An increase in domestic debt in South Africa will cause
gross domestic product to decrease, while a decrease in domestic debt will cause gross
domestic product to increase in South Africa. This means that for the gross domestic
product to increase, there is a need for an increase in foreign debt and total domestic debt
in South Africa.

4.7. Short-Run Relationship Results

A negative and statistically insignificant relationship was found between foreign debt
and GDP in South Africa. The asymmetric short-run results are presented in Table 7 below.

Table 7. The short-run results.

C 1.922948 1.038308 1.852002 0.0698
D(FDEBT_POS) 0.007368 0.356293 0.020681 0.9836
D(FDEBT_POS(—1)) *** —1.266977 0.415081 —3.052362 0.0037
D(DDEBT_POS) *** 0.292764 0.100596 2.910302 0.0054
D(DDEBT_NEG) * —0.311886 0.166370 —1.874652 0.0668
DUMMY(9 ** —3.699954 1.525702 —2.425083 0.0190
DUMMY20 *** —8.171028 1.651734 —4.946940 0.0000
CointEq(—1) *** —0.831359 0.096474 —8.617400 0.0000
R-squared 0.612473 Mean dependent var —0.060656
Adjusted R-squared 0.746139 S.D. dependent var 2.860844
F-statistic 17.38509 Durbin-Watson stat 1.836217
Prob (F-statistic) 0.000000

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

In the short run, a positive change in foreign debt and lag-one of foreign debt are
negative, but the positive change in foreign debt is significant, while lag-one of the positive
changes in foreign debt is insignificant. Furthermore, in the short run, an increase in
domestic debt has a positive and significant relationship with GDP. A decrease in domestic
debt has a negative and statistically significant relationship with GDP. Saungweme and
Odhiambo (2020) argue that aggregate public debt negatively impacts growth, and the
influence of domestic debt is significantly positive in the short run. The positive changes
to public debt led to economic decline in the long run, while negative changes caused an
economic upturn in the short run and long run; on the other hand, the growth impact of
external debt in Egypt is symmetric.

The error term is negative and statistically significant, with a speed value of —0.831359
for equilibrium to be established in this model. The probability value of the F-statistic
is significant. Since his model is good, we proceed to check the evidence of asymmetric
among our variables.

4.8. Parsimonious Asymmetric Test Results

The parsimonious asymmetric model on which the Wald test is performed to con-
firm the presence of asymmetric results is presented in Table 8. This is the model that
was discussed above; it has been rearranged to obtain the right identification to test for
asymmetry.
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Table 8. Parsimonious asymmetric test results.

Variable Coefficient Std. Error t-Statistic Prob.
Cc* 1.483130 0.813467 1.823221 0.0743
GDP(—1) *** —0.831494 0.117269 —7.090459 0.0000
FDEBT_POS(—1) *** 2.221548 0.380206 5.843008 0.0000
FDEBT_NEG —0.254842 0.392390 —0.649461 0.5190
DDEBT_POS(—1) *** —0.193776 0.042307 —4.580206 0.0000
DDEBT_NEG(—1) *** 0.569907 0.123668 4.608350 0.0000
DUMMY(09 ** —3.700479 1.693016 —2.185731 0.0335
DUMMY20 *** —8.162760 1.686932 —4.838821 0.0000
D(FDEBT_POS(—1)) ** —1.267935 0.473352 —2.678628 0.0100
D(DDEBT_POS) ** 0.292949 0.140022 2.092165 0.0415
D(DDEBT_NEG) —0.313438 0.187917 —1.667965 0.1016
R-squared 0.746138 Mean dependent var —0.060656
Adjusted R-squared 0.695365 S.D. dependent var 2.860844
F-statistic 14.69573 Durbin-Watson stat 1.836527
Prob(F-statistic) 0.000000

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

4.9. Wald Test Results

The Wald test results were performed on the model in Table 9 above, and the results
presented in Table 9 represent the asymmetric results for both the long and short run.

Table 9. Long-run and short-run asymmetries results.

Long-Run Asymmetry of DDEBT, C(3) = C(4) Conclusion
t-statistic 4.4711322 50 0.0000 There is evidence of long-run
F-statistic 19.99102 (1, 50) 0.0000 asymmetry between DDEBT

Chi-square  19.99102 1 0.0000 and GDP in South Africa.
Long-run asymmetry of FDEBT C(5) = C(6)
t-statistic —5.059659 50 0.0000 There is evidence of long-run
F-statistic 25.60015 (1, 50) 0.0000 asymmetry between FDEBT
Chi-square  25.60015 1 0.0000 and GDP in South Africa.

Short-run asymmetry of DDEBT C(10) = C(11)
t-statistic 2.365232 50 0.0219 There is evidence of short-run
F-statistic 5.594320 (1, 50) 0.0219 asymmetry between DDEBT

Chi-square  5.594320 1 0.0180 and GDP in South Africa

Table 9 shows that there is evidence of long-run asymmetry between domestic debt
and GDP in both the long and short run in South Africa. In the short and long run, there
exists an asymmetric relationship between growth and external debt, as mentioned by
Sharaf (2021), which confirms our results of asymmetry.



Economies 2025, 13, 164 13 of 16

4.10. Stability Test Results

As shown in Figures 2 and 3, the estimated model is stable since the residuals are
within the 5% significance interval.

30
20

10

T e e e

-10

75 80 85 90 95 00 05 10 15 20

—— CUSUM 5% Significance
Figure 2. Stability results for CUSUM.

1.6
1.2
0.8
0.4

0.0

2021 2022 2023

——— CUSUM of Squares 5% Significance

Figure 3. Stability results for CUSUM of squares with dummies.

4.11. Diagnostic Test Results

The stability test results are all good. They meet all classical linear assumptions as
shown in Table 10 below.

Table 10. Diagnostic test results.

Breusch-Godfrey Serial Correlation LM Test Results

F-Statistics Obs R-square Prob. F(2,47) Prob. Chi-Square Conclusion
0.031 1.280803 0.6073 0.5271 There is no serial correlation
Heteroskedasticity Test: Breusch-Pagan—Godfrey results
F-statistics Obs R square Prob. F(11,49) Prob. Chi-Square Conclusion of heteroskedasticity
3.613 17.25480 0.063 0.1006 No heteroskedasticity

Results of Jarque-Bera normality test

Jarque-Bera Prob. Conclusion

0.838287 0.657610 The model is normally distributed
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5. Conclusions

This research aims to assess the possible asymmetric effect of foreign and domestic
debt on economic growth in South Africa using the NARDL method. The results reveal that
a positive change in total domestic debt will cause an increase in gross domestic product in
South Africa. A positive change in domestic debt will cause the gross domestic product to
decline, while a negative change in domestic debt will cause the gross domestic product in
South Africa.

In South Africa, a positive change in foreign debt will cause the gross domestic
product to increase. South Africa’s post-COVID debt management strategy for foreign
debt must reduce exchange rate vulnerability, limit reliance on costly commercial debt,
strengthen institutional frameworks, and improve transparency and investor confidence. By
integrating foreign debt policy into a coherent macroeconomic framework and leveraging
concessional funding for strategic development objectives, South Africa can manage its
foreign debt prudently while supporting inclusive and resilient economic recovery.

A positive change in domestic debt will cause the gross domestic product to decrease.
The results exhibit that a positive change in domestic debt will lead to a decline in economic
growth, whereas a negative change in domestic debt leads to an increase in gross domestic
product in the long run.

Post-COVID-19, South Africa’s domestic debt management must be rooted in length-
ening the maturity profile of debt, deepening domestic capital markets, containing debt-
service costs, boosting growth through structural reforms, and ensuring debt remains
aligned with broader fiscal and monetary policy goals. Maintaining a credible medium-
term fiscal consolidation plan anchored by effective debt management will be essential for
preserving South Africa’s macroeconomic stability and regaining policy flexibility.

Future research could benefit by considering other macroeconomic variables (e.g.,
exchange rate volatility and political risk) in the debt—growth relationship. This study
further recommends that future studies in this area should use panel estimation techniques
to examine the relationship between debt variables and economic growth at the provincial
level. A key limitation of this study was the lack of quarterly data for all the variables of
the study.
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