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Abstract. This study examines the non-linear effect of public debt on economic growth in Tunisia,
making use of the autoregressive distributed lag (ARDL) approach and annual time series data
covering the period 1986 to 2019. The results show that public debt has a double impact on
economic growth in the long run, which confirms the existence of a non-linear relationship between
the two variables in the long run. Thus, they indicate that public debt stimulates growth before
contradicting it when it exceeds a certain critical threshold. Indeed, the estimated optimal public
debt threshold is 64.4% of GDP. Although the impact of public debt on short-term economic growth
is statistically insignificant, this implies that the debt-growth relationship in the short term does not
follow a non-linear pattern.
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1. Introduction
The great economic recession that followed the international financial crisis, which started
in 2007 and intensified in 2008, had a considerable negative impact on public finances in
advanced economies, leading to a sharp deterioration in fiscal positions, with government
deficits rising sharply in most countries. These large fiscal imbalances have led countries
facing budget surplus problems to resort to debt flows to stabilise and boost economic
activity. In addition, many of these countries have taken on debt, sometimes very heavily,
making public debt a major problem for some of them, especially in the Euro area. As a
result of the mis-investment of these debt flows, they took on more debt, which led to the
emergence of the sovereign debt crisis in the Euro area. Although the debt problem caused
by high levels of indebtedness in most developed countries is a concern for these countries,
it is also a concern for developing countries, as over the past decades their public debt has
risen to considerable levels due to poor economic performance and slowing growth.
In view of all the above, the debate in political and academic circles on the impact of public
debt on economic growth has been transformed from a simple research of causal effects
between debt and growth to a more profound research of the non-linear effects of debt on
growth in order to identify the optimal threshold at which public debt could have a negative
impact on economic growth. This thematic area has grown in importance mainly since the
seminal work of Reinhart and Rogoff (2010) and has recently been widely studied in the
economic literature.
In this respect, given the precarious situation of public finances in Tunisia characterised by
budget deficits accumulated over the last few years, which then led the public authorities
to resort to increased indebtedness, the present study focuses on the case of the Tunisian
economy with the aim of examining the non-linear effect of public debt and economic
growth as well as determining the optimal threshold of public debt, beyond which public
debt has a negative impact on economic growth.
The remainder of the paper is organised as follows. A brief review of the literature on
empirical studies is provided in section 2. Section 3 discusses the methodology, including
model specification and data. Section 4 presents the empirical results and a brief discussion
of the findings, while Section 6 provides a conclusion.
2. Literature review
The relationship between public debt and economic growth has been a long-standing topic
of debate and controversy in the economic literature. On the theoretical level, Panizza and
Presbitero (2013) point out that theoretical models give ambiguous results regarding the
relationship between public debt and economic growth and that it is therefore primarily an
empirical question. The empirical literature on the relationship between public debt and
economic growth has undergone a new trend, attracting increasing attention, both in the
political arena and in academia, since the seminal work of Reinhart and Rogoﬀ (2010) and
renewed interest since the sovereign debt crisis in the Euro area in 2010. It focused mainly
on the non-linear relationship between debt and growth introduced by the two authors in
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their famous study "Growth in a Time of Debt". Indeed, the two authors compiled data for
44 developed and developing countries spanning approximately two centuries, from 1790
to 2009, and they distinguish four regimes, using histograms, namely low debt economies
(less than 30% of GDP), with medium-low public debt (between 30% and 60% of GDP),
and with a GDP), medium-high public debt (between 60% and 90% of GDP) and public
debt high (more than 90% of GDP). Their results show that the public debt does not affect
severely real long-term growth when the ratio of public debt to GDP is below a threshold
of 90% of GDP, once the debt ratio exceeds this 90% of GDP threshold, the median growth
rate declines by 1% and the average growth rate declines substantially more. However, the
controversial results of this study have led several researchers to question whether there is
a universal fixed point at which the ratio of public debt to GDP hinders economic growth.
Thus, Reinhart and Rogoff's (2010) study also provided a new perspective on the empirical
literature on the link debt-growth correlation, focusing in particular on assessing the main
findings of their paper. In this respect, several recent empirical studies have strongly
criticised the findings of Reinhart and Rogoff (2010). For example, Herndon, Ash and
Pollin, in a 2013 study, were the first to shed light on Reinhart and Rogoff's (2010)
pioneering paper. Using their data directly, the authors point to problems with database
coding errors, selective exclusion of available data and incorrect summary statistics
weighting errors. After correcting these errors, Herndon and his co-authors point out that
the average growth rate beyond the 90% public debt to GDP ratio is actually 2.2% and not
-0.1%.
In addition, other studies have shown that the optimal threshold of public debt, estimated
at around 90% of GDP by Reinhart and Rogoff (2010), should not be considered as a fixed
threshold reflecting the reality of all countries. For example, Caner et al. (2010) analysed
the threshold effects of the average public debt-to-GDP ratio on long-term real GDP growth
by estimating a threshold least squares regression in a representative sample of 101
countries, both developed and developing, over the period 1980-2008. The results of their
estimation show the existence of a threshold effect in the debt-growth relationship for the
whole sample studied, where the estimated debt threshold was 77%. Indeed, from this
threshold, each additional percentage point of debt leads to a decrease of 0.017 percentage
points in real GDP growth. However, their analysis of the sub-sample of 75 developing
countries shows that the optimal debt threshold is about 64%. In a more recent study
conducted on a sample of 135 countries (24 developed, 111 developing) over the period
1970-2012, Karadam (2018) examines threshold effects in the relationship between debt
and growth using a PSTR (Panel Smooth Threshold Regression) model developed by
Gonzales et al. (2005) which is an extension of the PTR (Panel Threshold Regression)
model initiated by Hansen (1999). Their results reveal that the long-term effect of debt on
growth shifts from positive to negative, when the debt threshold exceeds 106% GDP,
although the threshold is lower for developing countries, and is equal to 88% of GDP.
Also, there are other studies that, on the one hand, have not been able to identify a robust
non-linear relationship between public debt and growth and, on the other hand, reject the
idea of a common and even well-defined debt threshold for all countries. For example,
Panizza and Presbitero (2014), using the instrumental variables method, analysed the causal
relationship between public debt as represented by the ratio of public debt to GDP and real
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GDP per capita growth in a sample of 18 OECD countries. The results show a negative
correlation between the two variables, but do not validate the causal effect of public debt
on growth. Indeed, the relationship between debt and growth could simply be explained by
the fact that low economic growth leads to high levels of public debt and not vice versa.
For their part, Eberhardt and Presbitero (2015) examined the relationship between public
debt and long-term economic growth in 18 countries including 118 developed, emerging
and developing countries over the period 1960-2012 by adopting two linear and non-linear
specifications with a dynamic panel model. They concluded that there is a negative
relationship between public debt and long-term growth in the countries considered, but no
evidence of systematic non-linearity, and they also rejected the idea of a common threshold
for all countries. In the same vein, focusing on dynamic models of heterogeneous panel
data with cross-sectional dependent errors, Chudik et al. (2017) analyse the relationship
between public debt and economic growth in a sample of 40 developed and developing
countries over the period 1965-2010. Their results confirm those of Eberhardt and
Presbitero (2015), according to which public debt has negative long-term effects on
economic growth and there is no evidence of a universally applicable threshold effect in
the relationship between these two variables.
In an IMF publication, Pescatori et al. (2014) use a new methodology that differs from
Reinhart and Rogoff (2010), allowing them to take the impact of economic growth on
public debt and not the other way around, with a particular focus on the medium- and longterm relationship between the debt-to-GDP ratio and subsequent GDP growth, not just the
short-term link. Their study covers data from 188 IMF member countries between 1875
and 2011. According to their analysis, the co-authors reject the idea that there is a welldefined threshold of public debt beyond which growth prospects are seriously
compromised. On the contrary, the medium-term association between public debt and
economic growth declines for higher levels of debt. Similarly, they find that the relationship
between debt level and growth is influenced by the debt trajectory, which means that the
debt trajectory can also be the debt level to understand future growth prospects.
Despite criticism of Reinhart and Rogoff's (2010) work, several empirical studies largely
support their conclusions, finding evidence of a non-linear relationship between debt and
growth and a negative effect when the debt threshold is around 90% of GDP. For example,
Kumar and Woo (2010) examine the impact of high public debt on long-term economic
growth for a panel of 38 advanced and emerging economies over the period 1970-2007.
The results of their examination using a dynamic panel regression model suggest an inverse
relationship between initial public debt and subsequent GDP growth. Indeed, a 10
percentage point increase in the public debt/GDP ratio is associated with a 0.2 percentage
point decrease in annual real GDP per capita growth. Thus, this negative effect is amplified
when public debt exceeds the 90% of GDP threshold. Moreover, only high levels of debt,
above 90% of GDP, have a significant negative effect on growth. Cecchetti, Mohanty and
Zampolli (2011) analysed the relationship between debt and economic growth based on a
panel threshold regression (PTR) model originally proposed by Hansen (1999) for a sample
of 18 OECD countries (all from advanced economies) over the period 1980-2010 and found
that, although there is a critical threshold of around 85% of GDP, above this threshold
public debt negatively affects GDP growth. Indeed, a 10 percentage point increase in the
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public debt-to-GDP ratio leads to a decline in real GDP per capita growth of more than
one-tenth of a percentage point. Furthermore, Checherita-Westphal and Rother (2012)
explore the average impact of central government debt on GDP per capita growth in 12
Eurozone countries over four consecutive decades starting in 1970. The results of their
estimations using both the fixed-effects panel method and the instrumental variables
method in a growth model based on a conditional convergence equation including a
quadratic term for the ratio of gross government debt to GDP show that the relationship
between government debt and GDP per capita growth is non-linear in the form of an
inverted "U" curve. Indeed, debt has a negative impact on growth when it exceeds the
threshold around 90-100%. In other words, high debt growth rates, on average, are
associated with lower long-term growth rates at debt levels above 90-100% of GDP.
However, the negative effects of high debt to growth can arise as soon as it reaches 70% of
GDP. In the same geographical space, Baum et al. (2013) used a dynamic threshold panel
model originally developed by Caner and Hansen (2004) to examine the non-linear impact
of public debt on GDP growth over the period 1990-2010. Their results show that the shortrun impact of public debt on GDP growth is positive and highly statistically significant, but
that its impact becomes insignificant, especially when public debt reaches the threshold of
67% of GDP. However, above a threshold of 95% of GDP, the impact of additional debt
on economic growth becomes negative. Minea and Parent (2012) have tested the pertinence
of the 90% threshold of the public debt/GDP ratio found by Rogoff and Reinhart (2010)
for the sample of 20 developed countries over the period 1946-2009 using a panel threshold
model with smooth transition known as PSTR. Their simulations show that government
debt has a negative impact on average real GDP growth when the debt-to-GDP ratio is
between 90 and 115%. Nevertheless, the authors deduce that the correlation between public
debt and average GDP growth becomes positive when the level of public debt reaches
115% of GDP, and more precisely when there is no evidence of a statistically significant
relationship when the debt/GDP ratio is between 60 and 90%.
Yet, the recent study by Balázs Égert (2015) entitled "Government debt, economic growth
and non-linear effects: Myth or Reality" has changed the perception of the results and the
direction of analysis of the debt-growth relationship in the empirical literature. Using nonlinear threshold models on panel data for 41 countries and emerging economies (based on
Reinhart and Rogoff (2010)) and over the period 1946-2009, Balázs Égert (2015) claims
that a non-linear negative relationship between debt and economic growth can be detected,
but that it is only observed at much lower levels of public debt (between 20 and 60% of
GDP). It also suggests that the threshold beyond which debt has a negative effect on
economic growth depends strongly on the coverage of the data (in terms of country
coverage and time dimension), the specification of the model and the measure of public
debt. Thus, the thresholds determined should not be considered as optimal. They should
only be seen as a guide to instruments to make fiscal policies more effective and improve
the efficiency of countries' fiscal discipline. Meanwhile, Agbékponou and Kebalo (2019)
used Hansen's (1999) non-linear endogenous threshold approach in a panel regression
model to analyse the impact of central government debt on economic growth and more
specifically to determine the level of public debt that should not be exceeded to sustain
economic growth in 15 countries of the Economic Community of West African States
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(ECOWAS) during the period 2007-2016. The results obtained from their estimates show
the existence of a debt threshold equal to 30.71% of GDP. Thus, beyond this threshold, any
additional unit of central government debt has a negative impact on the growth of
ECOWAS countries.
Recent work focusing on the case of some countries in the Middle East and North Africa
(MENA) region, notably that of Samia Omrane Belguith et al. (2017) and Wissem (2019),
supports the conclusions of Balázs Égert (2015) according to which the non-linear negative
effect of debt on growth occurs at debt levels approaching 40% of GDP. In a panel of four
MENA countries (Egypt, Morocco, Tunisia and Turkey), Samia Omrane Belguith et al.
(2017) studied the non-linear impact of public debt on economic growth over the period
1970-2010 using a Panel Smooth Threshold Regression (PSTR) Model. Their results show
that the relationship between debt and growth in these countries is non-linear, in the form
of an inverted "U" curve between these two variables, and that the optimal threshold of
public debt is around 40% of GDP, beyond which an eventual increase in public debt starts
to slow down economic growth. Furthermore, considering panel data for 4 North African
countries (Tunisia, Algeria, Morocco and Egypt) covering the period 2003-2012, Wissem
(2019) examines the non-linear relationship between public debt and economic growth
using the panel threshold regression (PTR) model proposed by Hansen (1999). His results
confirm the non-linear relationship between public debt and growth, indicating that the
optimal threshold for public debt is around 42.8% of GDP.
More recent studies offer a different way of establishing the impact of debt on growth,
taking into account both the short and long-term impact, rather than examining the impact
of a single aspect, using a different methodological approach from previous ones, namely
the Auto Regressive Distributed Lag (ARDL) approach. For example, Sanusi et al. (2019)
analyse the non-linear effects of public debt on economic growth in the 16 countries that
make up the Southern African Development Community (SADC) for the period 19982016. The authors apply ARDL approach on a quadratic equation. Their results show that
public debt has a double impact on economic growth in the long run. This finding confirms
the existence of a non-linear relationship between the two variables in the long run,
indicating that public debt stimulates growth before counteracting it when it exceeds the
critical threshold. Indeed, the estimated optimal debt threshold is 57% of GDP. Although
the impact of public debt on short-term economic growth is statistically insignificant, this
means that the debt-growth relationship in the short run does not follow a non-linear
pattern.
Moreover, the empirical literature includes studies about one country using time series data
in their econometric analysis. To our knowledge, few studies have been undertaken on the
issue of the threshold effect in the relationship between public debt and economic growth.
In a study that focuses on Greece, Pegkas (2019) addressed the issue of the threshold effect
in the relationship between the debt of the central government and the country's economic
growth over the period 1970-2016 by following the methodology of Bai and Perron (1998,
2003) in the framework of linear models with multiple structural changes. The results show
that there is evidence of a negative association between public debt and growth and that the
magnitude of this negative relationship between debt and economic growth depends on
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debt regimes. Indeed, at debt levels below 23.5% of GDP, any increase in the public
debt/GDP ratio is associated with an economic growth effect than at very high debt levels
of 109.4% of GDP. Yosra Baaziz and colleagues (2015) examined the dynamic relationship
between the high public debt ratio and real GDP growth in South Africa for the period
1980-2014 using a non-linear Smooth Transition Regression (STR) model. The results of
their examination reveal that the relationship between public debt and real GDP growth
depends on the country's level of indebtedness. Thus, it appears that the negative non-linear
effect detected occurs at a debt threshold of 31.37% of GDP.
As regards the case of Tunisia, to our knowledge, few studies have been undertaken on the
threshold effect in the relationship between public debt and economic growth. Using a
quadratic approach, Walid (2013) analyses the link between public debt and growth for the
Tunisian case over the period 1986-2012 and specifically addresses the issue of
determining the optimal public debt threshold. According to their analysis, they suggest the
existence of a non-linear relationship in the form of an inverted "U" between public debt
and economic growth in Tunisia, whose optimal public debt threshold is around 48.5% of
GDP. In the same vein, Slimani et al. (2015) investigate the effects of external debt on
economic growth over the period 1970-2012. Based on a quadratic specification, the
authors come to the conclusion that external debt has a double impact on economic growth
in Tunisia, a positive impact up to a threshold of 51%, beyond this threshold, external debt
has a negative impact on growth. In addition, Riadh Brini and co-authors (2016), analyse
the impact of public debt on economic growth in Tunisia over the period from 1990 to
2013. Adopting the ARDL approach, the authors show that there is a negative long-run
relationship between public debt and economic growth by stating that the increase in public
debt reduces long-term economic growth in Tunisia. Indeed, a 1% increase in public debt
reduces long-term economic growth by about the same percentage, i.e. 0.99%. Thus, the
co-authors used the Granger causality test and found that in the short and long run, there is
a unidirectional causality between public debt and economic growth in Tunisia.
3. Methodology, data and empirical results
3.1. Econometric methodology
Empirical studies generally adopt a non-linear approach to analyse the relationship between
public debt and economic growth. In this context, the study uses a quadratic model, as
adopted by Pattillo et al. (2002), to examine the non-linear effect of public debt on
economic growth in Tunisia which can be given as:
Y

α

β PD

β PD

β X

ε

(1)

where: Yt is the dependent variable which corresponds to the growth rate of real GDP per
capita: (GDPC); α is the constant; εt represents the error term; PDt denotes the ratio of
public debt to GDP; Xt groups the set of control variables, in particular, three control
variables are used, namely Investment, Exports of goods and services (% of GDP) and
Inflation rate.
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Equation (1) can be rewritten in the following form:
GDPC

α

β PD

β PD

β INV

β INFL

β EXPR

ε

(2)

The specification of the quadratic model consists in introducing the public debt/GDP ratio
variable with its square in the group of explanatory variables. Indeed, the addition of the
quadratic term is justified by the possibility that the relationship between public debt and
economic growth is non-linear. The non-linearity and the type of relationship between the
two variables depend, moreover, on the size and magnitude of the interest coefficients β1
and β2 of the model, which reflect the effect of debt on growth. In this context, if both β1
and β2 are statistically significant, three conditions are involved: in the case where β1 is
positive and β2 is negative, then the debt-growth relationship is non-linear in the form of
an inverted "U" curve, in the case where β1 is negative and β2 is positive, then the debtgrowth relationship is non-linear in the form of a "U" curve, and in the case where β1 and
β2 have the same sign, then the debt-growth relationship is linear.
3.2. Sources and data
The dataset includes annual macroeconomic data for Tunisia covering the period 19862019 and is extracted from the Ministry of Finance of Tunisia and the World Development
Indicators (WDI) Database.
Table 1. Description of the variables and data sources
Symbol
GDPC
PD
PD 2
INV
INFL
EXPR

Variables
GDP growth rate
Public debt
(Public debt)2
Investment
Inflation rate
Exports of goods and services

Description
Growth rate of real GDP per capita.
Public debt in percentage of GDP.
Squared term of the public debt variable
Gross fixed capital formation in percentage of GDP.
Inflation is measured by consumer price index.
Exports of goods and services as percent of GDP

Source
World Development Indicators
Ministry of Finance of Tunisia
Own calculations
World Development Indicators
World Development Indicators
World Development Indicators

3.3. Empirical results
It is essential to check the stationarity of the variables under consideration as a preliminary
step before applying the estimation procedure. We tested the stationarity of the variables
concerned with the classical unit root tests Augmented Dickey-Fuller (ADF) and PhillipsPerron (PP) not only to determine the degree of integration of each variable but also to
avoid spurious regressions. The results of these tests are reported in Table 2 below.
Table 2. Results of unit root tests
Variables
GDPC
PD
PD 2
INV
INFL
EXPR

Level
ADF
-5.95*** (0.00)
-2.59 (0.10)
0.27 (0.75)
-3.23*(0.09)
-0.30 (0.98)
-4.87***(0.00)

PP
-5.95*** (0.00)
0.42 (0.80)
0.37 (0.78)
-0.97(0.28)
-0.31 (0.56)
-3.13**(0.03)

First Difference
ADF
---3.94***(0.00)
-4.01***(0.00)
-4.81***(0.00)
-6.47 (0.00)
---

PP
---4.02*** (0.00)
-3.98***(0.00)
-4.81***(0.00)
-17.87 (0.00)
---

Notes: (.) – p.values; ***, **, and * represent significance at the 1%, 5% and 10% levels, respectively.

The results show that all variables are stationary in first difference as the null hypothesis
of the unit root test is not rejected, except for the growth rate of real GDP per capita (GDPC)
and exports of goods and services as a percentage of GDP (EXPR) which are stationary in
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levels. This means that (GDPC) and (EXPR) are the only variables integrated of order zero
(0), while all other variables are integrated of order one (1) and no variable is integrated of
order two (I(2)). This result makes the ARDL (Autoregressive Distributed Lag) approach
to co-integration developed by Pesaran et al. (2001) most appropriate to estimate our
model. This approach is employed as it has several advantages. Firstly, it is more
appropriate than in particular Johansen's (1988) technique, which requires all variables to
be integrated in the same order, because of its specificity, which is applicable regardless of
whether the variables are purely zero-order integrated (I(0)), first-order integrated (I(1)) or
mutually co-integrated. Secondly, it is able to overcome correlation and endogeneity
problems in the variables under study. Thirdly, the ARDL approach is able to estimate the
parameters using a single equation rather than a vector approach where a system of
equations is required and it is also more efficient and robust for small samples compared
to other techniques. Next, we proceed to examine the co-integration or the existence of a
long-run equilibrium relationship between the variables studied using the bounds test of
Pesaran et al. (2001) based on the ARDL approach. The results of this test are given in
Table 3.
Table 3. Results of bounds test for co-integration
F-Bounds Test
Test Statistic
F-statistic

Null Hypothesis: No levels relationship
Significance
I(0)
10%
2.08
5%
2.39
2.5%
2.7
1%
3.06

Value
9.99

I(1)
3
3.38
3.73
4.15

Notes: I(0) denotes the lower bound; I(1) denotes the upper bound.

The results of the bounds test show that the value of the F-statistic (9.99) is significantly
greater than the upper bound critical values, which implies the rejection of the null
hypothesis of no co-integration and confirms the existence of a co-integration relationship
between the dependant variable (GDPC) and the explanatory variables concerned.
Table 4. Results of short-run ARDL estimates
ARDL (1, 2, 1, 1, 2, 2) selected based on AIC
Variables
Coefficient
D(PD)
0.947540
D(PD) 2
-0.008232
D(INV)
1.010344
D(INFL)
0.235516
D(EXPR)
0.147833
ECT(-1)
-1.192573

Std. error
0.957095
0.007273
0.342016
0.323697
0.129588
0.122586

t-Statistic
0.990018
-1.131736
2.954084
0.727582
1.140788
-9.728497

Prob.
0.3360
0.2735
0.0089***
0.4768
0.2698
0.0000***

Notes: AIC – Akaike Information Criterion; ***, **, and * represent significance at the 1%, 5% and 10% levels
respectively.

The above results show that the ECT error correction term (-1) is statistically significant,
its coefficient is negative, which guarantees an error correction mechanism and also
confirms the existence of a long-run equilibrium relationship (cointegration) between the
growth rate of real GDP per capita (GDPC) and the explanatory variables. This estimated
coefficient is equal to (-1.19), which indicates that about 1% of the previous years'
imbalance in the (GDPC) from the explanatory variables is corrected at a speed of 119%
with respect to its long-run target, which translates into a relatively fast adjustment towards
the long-run equilibrium.
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Moreover, the coefficients of the variable public debt to GDP (PD) and that of the same
variable in terms of squared (PD2) are both insignificant, implying that in the short run,
public debt has no impact on economic growth for Tunisia. This result implies that, the
relationship between public debt and economic growth in Tunisia does not follow a nonlinear pattern in the short run.
Furthermore, exports of goods and services as a percentage of GDP (EXPR) and the
inflation rate (INFL) are not significant and do not seem to have an impact on economic
growth in the short run for Tunisia according to our model. This result is not really
surprising, although it is in contradiction with the economic literature.
Although, investment (INV) is statistically significant and has a positive effect on
economic growth in the short term. Indeed, an increase of 1% in investment would increase
GDP per capita growth by 1.01% ceteris paribus. In fact, this result is in line with the
economic literature according to which investment is a real engine of growth and reflects
the preponderant role of investment in improving productive capacities and developing
socio-economic infrastructures while strengthening economic activity.
Table 5. Results of long-run ARDL estimates
ARDL (1, 2, 1, 1, 2, 2) selected based on AIC
Variables
Coefficient
PD
1.695225
PD 2
-0.013160
INV
-0.046244
INFL
-0.634097
EXPR
0.329820
C
-60.23588

Std. error
0.616443
0.005128
0.130770
0.187421
0.151253
24.30708

t-Statistic
2.750012
-2.566345
-0.353630
-3.383277
2.180583
-2.478121

Prob.
0.0137**
0.0200**
0.7280
0.0035***
0.0436**
0.0240**

Notes: AIC – Akaike Information Criterion; ***, **, and * represent significance at the 1%, 5% and 10% levels
respectively.

Contrary to the short term, investment (INV) has no impact on economic growth in the long
term, as its significance is not assured. Indeed, the non-significance of investment in the
Tunisian context is explained by the absence of favourable climatic conditions as well as
by the political instability that characterises the macroeconomic environment. For exports
of goods and services as a percentage of GDP (EXPR) and the inflation rate (INFL)
respectively, they are statistically significant. The effect of inflation on long-term economic
growth is negative (-0.63). Indeed, an increase of one (1) percentage point in the inflation
rate reduces GDP per capita growth by 0.63. This result is consistent with the economic
literature, where there is a negative correlation between inflation and economic growth. As
for (EXPR), its coefficient is positive (0.32) which confirms that the growth-export
correlation is positive and supports that it is an engine of growth and development in the
long run.
Furthermore, the results obtained for the public debt variables (PD) and (PD2) indicate that
the coefficients associated with these variables of interest are both significant and of
opposite sign, the coefficient for the public debt to GDP variable is positive and for the
same variable squared (PD2) is negative. This implies that public debt has a double impact
on economic growth in the long run. Indeed, at the beginning, a positive impact in
accordance with the Keynesian economic vision which stipulates that public debt
stimulates economic growth provided that it is used to finance productive investments,
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thereafter, it will have a negative impact which is explained by the fact that an uncontrolled
accumulation of the level of public debt will absorb the export revenues and the budgetary
expenditure for investment and will consequently slow down the economic expansion.
These last results justify the thesis of the debt overhang theory according to which a
reasonable evolution of the debt should be beneficial to growth and that an accumulation
of heavy debt risks slowing down the economic expansion of the country and validate the
theoretical statement of a typically non-linear relationship in an inverted "U" shape between
public debt and economic growth in the long term for the Tunisian case.
On the one hand, our results about the non-linearity in the debt-growth relationship largely
corroborate with the results of the pioneering work of Reinhart and Rogoff (2010) and also
with other recent studies such as those conducted by Samia Omrane Belguith et al. (2017)
on some MENA countries and Wissem (2019) on some North African countries, who have
argued that high debt levels are detrimental to economic growth and that the existing
relationship between debt and growth is non-linear. On the other hand, they contradict the
findings of other previous studies such as Riadh Brini et al. (2016) who found that, for the
case of Tunisia, public debt has a negative impact on economic growth in the long run, and
that the negative effect of debt on growth does not seem to be associated with a certain
threshold of high debt.
Overall, in the short and long run, our results are in line with some previous work such as
Sanusi et al. (2019) on the Southern African Development Community (SADC) countries
where public debt in the short run has no impact on economic growth while in the long run
it has a double impact and where the relationship between public debt and economic growth
follows a non-linear pattern.
Given the non-linear relationship between public debt and economic growth and therefore
the existence of a threshold effect of debt on growth, we proceed to determine the optimal
threshold of public debt that maximises growth for Tunisia from the results of the
estimation of the long-term relationship. Indeed, the optimal level of public debt is
determined by maximising the equation linking public debt and growth by deriving the
growth rate of real GDP per capita in relation to the public debt to GDP ratio.
GDPC

1.695225xPD

GDPC

0

→ = 1.695225
→ 𝑃D∗

0.013160xPD

2x0.013160. PD

0

.
.

= 64.4%.
The optimal public debt threshold that maximises economic growth in Tunisia is 64.4% of
GDP. Thus, beyond this level of public debt, any additional debt becomes harmful to
growth and consequently the Tunisian economy enters a prohibited zone characterised by
a considerable drop in growth.
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Table 6. Results of the diagnostic tests
Tests
Jarque-Bera
Breusch-Godfrey Serial Correlation LM
Breusch-Pagan-Godfrey
Ramsey RESET

Null Hypothesis
Normal Distribution
No Serial Correlation
Homoskedasticity
Correctly Specified

Value (Probability)
0.25 (0.88)
1.67 (0.22)
0.62 (0.81)
0.52 (0.47)

For the tests reported in Table 6 that are relevant for the diagnostic of the estimated ARDL
model, we note that the null hypothesis is not rejected for all tests performed and we
conclude that the errors are normally distributed, are homoscedastic and are not autocorrelated and finally the model is correctly specified. Furthermore, Figures 1 and 2 show
the CUSUM and CUSUM of squares test curves for the estimated ARDL model. As shown
in Figures 1 and 2, the plot of the CUSUM and CUSUM of squares test statistics remains
within the critical limits of the 5% conﬁdence interval, which implies the non-rejection of
the null hypothesis of stability that indicate the stability of the estimated parameters.
Figure 1. Plot of the CUSUM test
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Figure 2. Plot of the CUSUM of Squares test
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4. Conclusion
The debate on the relationship between public debt and economic growth has recently
focused on the non-linear impacts of public debt on economic growth. This paper
contributes to this debate by addressing the non-linear effect of public debt and economic
growth in the case of Tunisia during the period 1986-2019. The results of our estimation
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using the ARDL approach reveal that there is a double impact of public debt on economic
growth in the case of Tunisia, which confirms the existence of a non-linear relationship
between public debt and economic growth in the long run. This indicates the existence of
a threshold level of public debt, estimated at 64.4% of GDP, above which any additional
public debt has a negative effect on economic growth in Tunisia. In the short term, the
relationship between public debt and economic growth does not follow a non-linear pattern,
which implies that public debt has no impact on economic growth in the Tunisian case.
The findings in this study reflect Tunisia's current economic situation, which is
characterised by weak economic performance and a considerable level of public debt, and
are a strong warning to the Tunisian government to put public debt to productive use while
keeping it under control so that it remains within an optimal range to continue to stimulate
economic growth.
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