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Abstract 

The paper’s main objective is to analyze the social sustainability of the external public debt of some MENA 
countries, namely, Egypt, Lebanon, Morocco, Tunisia, and Turkey between 1990 and 2018. The study carries out 
a dual statistical and econometric analysis to determine the impact of external public debt on the population welfare. 
The first analysis aims to examine the evolution of the debt social sustainability indicators and the second uses the 
Auto Regressive Distributed Lag (ARDL) panel data estimation technique. 

Statistical analysis reveals that the external public debt service weighs heavily on public spending in health, 
education, and public investment. While the econometric study establishes that the ratio of external public debt as 
a percentage of Gross Domestic Product (GDP) has a negative effect on the population’s standards of living. 

The study concludes that external public debt in MENA countries has been used to finance non-productive 
expenditures, which have no effect on the population’s living conditions. It highlights the need to consider the 
views of both debtors and creditors to achieve a comprehensive and sustainable approach to public debt. The latter 
should integrate the social and environmental consequences of debt on the well-being and living conditions of the 
population. 

Keywords: external public debt, social sustainability, sustainable development, MENA economies 

1. Introduction 

During the last decade, both developed and developing countries had experienced high levels of public debt. In 
2018, countries such as the United States, Japan, Belgium, Greece, Italy, and Portugal recorded public debt rates 
above 100% of Gross Domestic Product (GDP). Paradoxically, Statistics in figure 1 show that on average 
developing countries had experienced lower levels of public debt. However, some of these economies may face a 
debt sustainability problem. However, some of these economies may face a debt sustainability problem. The level 
of public debt in percentage of GDP reached respectively 28 % in Turkey, 65% in Morocco, 77% in Tunisia and 
151% in Lebanon. 

The analysis by the thresholds where sovereign debt is summarized in a ratio (that of the public debt to GDP) 
seems to be irrelevant and lacks legitimacy. Admittedly, it is a simple and operational tool that synthesizes the 
debt problem into a prudential ratio. However, its arbitrary character makes it less and less credible (Aglietta, 2011; 
Chavagneux, 2012; Humbert, 2016). 
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Figure 1. Central government debt (Percentage of GDP, 2018) 

 

The international community's awareness of the limits of sustainability through debt thresholds has shifted the 
debate towards new approaches advocating social sustainability as the ultimate objective of public debt 
management policies. In recent years, attempts have been made to refocus the debate on the effects of foreign debt 
on the socio-economic rights of indebted countries. The issue of developing countries' indebtedness is being 
addressed from a new perspective that of the co-responsibility of creditor and debtor countries in debt sustainability. 

In this context, the United Nations has appointed an independent expert to examine the effects of foreign debt on 
the economic, social, and cultural rights of developing countries. In his initial report of 2009 (Note 1), the 
independent expert emphasized that "creditor and debtor countries have equal responsibility for preventing and 
resolving unsustainable debt". In the version transmitted to the United Nations General Assembly (Note 2), the 
independent expert maintains that "the principle of co-responsibility of debtors and creditors is at the heart of an 
equitable global financial system". Accordingly, and "in accordance with the principle of shared responsibility, it 
is important that lenders examine the extent to which they have contributed to the debt overhang of developing 
countries and recognize their responsibility in this regard.” 

Nonetheless, the implementation of the co-responsibility’s concept meets several obstacles, mainly of a conceptual 
nature. Indeed, the key element of the notion of shared responsibility remains that of defining the concept of 
"illegitimate" debt according to unanimously accepted criteria. This task is far from being achieved currently. 

In 2009, the United Nations Conference on Trade and Development (UNCTAD) initiated a project to promote 
responsible practices in public debt (Note 3). Nevertheless, UNCTAD's contribution (UNCTAD, 2012) is purely 
normative, renewing a number of principles of international law such as transparency, sovereignty, good faith, 
coordination, and cooperation between lenders and borrowers in the event of a crisis. It must be noted that these 
principles, which are not binding in nature, remain limited in scope. 

In recent years, this awareness of the stakes involved in the sustainability issue has become more and more evident. 
Numerous United Nations’ conferences and resolutions (Note 4) culminated in September 2015 in the adoption of 
the resolution A/RES/69/319 (Note 5) on Basic Principles on Sovereign Debt Restructuring Processes. In addition 
to the traditional principles that were reiterated, the resolution emphasized the concept of sustainability as a 
fundamental principle of the public debt management process. According to this principle, restructuring 
negotiations should lead to debt stabilization, while safeguarding the rights of creditors and promoting economic 
growth and sustainable development of the debtor country. The UN resolution places the issue of debt 
sustainability in its multidimensional context, by defending the objectives of minimizing socio-economic costs, 
guaranteeing the stability of the international financial system and respect for human rights.  

The main objectives of this contribution are: (1) to analyze the social sustainability approach of external public 
debt in the MENA countries’ framework; (2) to investigate the indicators on which this approach could be based; 
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and (3) to evaluate to what extent that external debt might be a burden on an economy, i.e. the payment of the debt 
service might tend to crowd out public expenditures that affect the population living conditions. In other words, 
debt repayment absorbs resources that are intended to finance public expenditures that could have an impact on 
the population well-being, (Idlemouden & Raffinot, 2005). 

In the framework of MENA countries, there are few studies that analyzed the external public debt consequences 
on the population. In a paper entitled The Political Economy of Public Debt Sustainability in Turkey, Gurbuz (n.d.) 
applied the approach of Berr and Combarnous (2007) to the Turkish case and pointed out that a debt process can 
lead to interest asymmetry between creditors and debtors. In the literature, studies have generally explored the 
public debt sustainability hypothesis in a purely accounting view. Therefore, this paper will be one of the first 
contributions investigating the social sustainability of the external public debt in the MENA countries. 

Nowadays, the social sustainability analysis of the external public debt of MENA countries is more than necessary 
since these economies had faced major socio-political instability during several years. Such a study c o u l d  help 
the national authorities to define new debt management strategies and policies. It c o u l d  also enrich 
theoretical and empirical research on the public debt by considering new dimensions adapted to current issues. 
Furthermore, the study highlights the different management approaches that are being adopted in the context of 
these countries. 

The paper is divided into three sections. The first section introduces and analyzes the literature related to the public 
debt sustainability. The second one discusses the methodology adopted in both the statistical and econometric 
studies performed. In the last section, the main results are presented and interpreted. Finally, the conclusion 
summarizes the main findings and highlights some implications of the study. 

2. Literature Review: Towards a Social Approach to Public Debt Sustainability 

At the theoretical level, research on the social sustainability of public debt is very recent. Indeed, the relationship 
between external debt and the population living conditions has rarely been the main concern in the economic 
literature. The historical origin of this question can be found in the work of Keynes (1920), as well, as in that of 
the Post-Keynesian school (Berr & Combarnous, 2007). The latter school study the expanded transfer capacity, i.e. 
the maximum income that the country can transfer abroad without affecting the standard of living of its population 
(Poulon, 1985). 

However, the dominant economic approach of debt sustainability is based on analyzing the gap between the 
economic growth rate and the interest rate on public debt, named the critical gap. In fact, debt is a problem only if 
the real interest rate is higher than the growth rate (Aglietta, 2011; Sterdyniak, 2015). 

Indeed, when the interest rate on the public debt is higher than the economic growth rate, the condition of public 
debt sustainability implies a short-term consolidation of public finance. Nevertheless, a vicious circle can be 
established when the budgetary effort leads to a decline in the economic growth rate. This will make the path of 
the future public debt unsustainable. On the contrary, when the public debt interest rate is lower than the growth 
rate, the public debt is sustainable. The growth rate of future tax revenues is higher than that of the debt service. 

Despite its relevance and legitimacy, the critical gap analysis is called into question, especially for its theoretical 
foundation based on the scrupulous respect of the solvency condition. According to this purely accounting view 
of public indebtedness, only the repayment capacity of the debtor is privileged in the financing decision (Hanlon, 
(2000, 2002, 2006 & 2007); Ramasastry, 2007; Merckaert & Caliari 2007). Moreover, the social, cultural, political, 
and ecological impact on the populations involved in the public debt repayment process are totally ignored. 

On the creditor side, the main question answered by the critical gap approach is whether the economic growth rate 
ensures the payment of the debt service. Meanwhile, on the debtor side, the critical gap approach indicates whether 
the contracted public debt benefits in terms of wealth creation is higher than its costs. The reasoning on both sides 
seems rather hasty and relatively too aggregated since all distribution problems are hidden. 

The proponents of the liberal approach consider the United Nation proposals unrealistic (Destais, 2015 a) and the 
idea of a universal regime for sovereign debt restructuring illusory (Destais, 2015 b). The liberal current, which 
justifies the sovereign debt crisis by shortcomings in the contractual approach seems to have little credibility. The 
current proposals of the liberal movement remain overall not very innovative (Note 6) (Destais, 2015 a &b). At 
this level, it is important to underline that Fitoussi and Stiglitz (2012) have severely criticized the policies pursued 
by European countries for the management of the sovereign crisis. They reproach them for their very partial vision 
of sustainability, namely that of public debt, which has led to austerity programs that could ultimately lead to the 
financial non - sustainability of both the public and private sectors. Opponents of this current believe that the 
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capitalist system has demonstrated its limits. They argue that it is time to reflect on alternative approaches in 
consultation with all the actors on the international scene. 

Nowadays it must be acknowledged that alternative proposals have not reached the maturity required to propose 
effective, sustainable, and operational solutions to the sovereign debt problem. Nevertheless, they had the merit of 
broadening the debate to include social considerations. This study takes into consideration the social sustainability 
approach to public debt. It should be part of the new reflections on social progress and well-being initiated by the 
Stiglitz-Sen-Fitoussi report, (2010). New work and new statistical systems "should tell us whether or not what we 
are doing is economically, ecologically, politically and socially sustainable"(Fitoussi and Stiglitz, 2012 & 2013). 
Thus, without seeking to provide definitive answers, the work of the "Stiglitz" Commission has rather contributed 
to the debate (Blanchet, Le Cacheux & Marcus, 2009). 

The report of the United Nations independent expert (2009) takes up this idea of debt sustainability based on the 
definition of a trade-off between debt servicing and a minimum level of public expenditures for the benefit of the 
population. The report is quite explicit on the issue. It suggests that "any concept of debt sustainability should 
include an assessment of the minimum amount of expenditures necessary for a government to meet its obligations 
to its citizens, including the provision of basic social services such as health and education". However, he seems 
to go beyond this purely accounting and relatively reductionist view of debt sustainability, adding that "human 
rights should be used as a criterion for assessing debt sustainability and cancel all unsustainable debts". 

The most widespread idea of unsustainable debt is that of a debt whose repayment has over time become 
problematic. Indeed, the concept of non - sustainability is quite often reduced to situations where debt servicing 
becomes so excessive as to condemn the population concerned to impoverishment and worsening living conditions 
(health, public education, unemployment, undernourishment, etc.). Raffinot (2013) describes this situation as 
follows: "social sustainability" approaches are based on the idea that the level of debt (quite often debt service) can 
become excessive and force to reduce expenditures deemed necessary”. 

Nowadays, it is more than necessary to reconsider the purely accounting view of debt sustainability, by questioning 
the methodological choices and measurement tools. “Traditional" public debt indicators seem to be losing their 
relevance as the sovereign debt crisis deepens. Developed according to an asymmetrical construction considering 
only one point of view that of the creditors, the official indicators have become insufficient or even obsolete. 

Studies are accustomed to analyzing the severity of public debt from the perspective of creditors only. In addition, 
it should be recalled that the international financial institutions provide support and assistance to countries that are 
unable to meet their constraints as debtors vis-à-vis creditors. Such theoretical analysis does not consider the 
indebtedness consequences on the population of indebted countries. Consequently, this partial and asymmetric 
approach remains insufficient. It must be complemented by the analysis of new indicators that consider the social 
situation of the population in the debtor countries. In other words, the impact of debt repayment on the living 
conditions of the countries' populations should not be overlooked. Thus, this study affirms the importance of jointly 
considering the interests of both parties concerned with the analysis of debt problems. If a country has the financial 
conditions that allow it to meet its commitments to lenders, the consequences of debt repayment on its 
population may jeopardize its solvency over time. For this reason, it is useful to analyze the usual indicators’ 
evolution with comparison to that of the new indicators likely to enrich the consideration of the debt problem. 

3. Data and Methodology 

This study investigates the debt social sustainability in some MENA countries during 1990-2018 period with 
regression analysis. The questions asked are the following: (1) What is the sustainability of public debt, particularly 
in countries where public finance imbalances risk undermining the choices of national authorities regarding public 
expenditures and revenue? (2) Are levels of external public debt in some MENA countries socially sustainable?  

The research hypotheses are: (a) the public debt solvency approach does not take into consideration the 
consequences of excessive external debt on the social welfare of the population in the indebted countries; (b) the 
public debt situation in the MENA countries is not socially sustainable; and (c) the public debt situation differs 
from one country to another. 

3.1 Data Description 

The study conducts a dual statistical and econometric analysis to examine the impact of external public debt on 
the social well-being of the population. The data used comes from two sources: (1) the annual reports of the 
national institutions of the countries studied, i.e. Central Banks and Ministries of Finance; and (2) data published 
by the World Bank. Data vary from 1990 to 2018 and cover the following MENA countries: Egypt, Lebanon, 
Morocco, Tunisia, and Turkey. 
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Public debt in this research means the central government’s debt issued in a foreign currency to finance public 
deficits. The study does not make a distinguishing between sovereign debt (Roos, 2019), government debt, public 
debt, or national debt, (Abbas, Pienkowski & Rogoff, 2019). 

Moreover, the study is only interested in the external debt issued in the international financial markets as well as 
borrowings from international financial institutions (World Bank, European Investment Bank, African 
Development Bank, etc.), bilateral loans, and loans from foreign commercial banks. Indeed, the choice of the 
external public debt issued in foreign currencies seems to be more relevant in the specific case of MENA countries. 
In fact, in these economies, central government debt is mostly external since the domestic market financing 
capacity is limited. Moreover, only the reimbursement of foreign debt service that could pose a problem of social 
sustainability. 

3.2 Statistical Analysis 

The statistical analysis aims at examining the evolution of the social sustainability indicators developed by Berr & 
Combarnous (2007) in the MENA countries selected. Moreover, the study compares this evolution with that of the 
usual public debt ratios to show the importance of considering the social dimension of sustainability. Indeed, the 
public debt’s analysis based on the usual indicators is inadequate. It must be complemented by an analysis of 
public debt from the perspective of the debtor countries. Therefore, the implementation of a multidimensional debt 
indicator is needed. In this study, the Debt Sustainability Indicator (DSI) used is that developed by Berr & 
Combarnous (2007), which assesses the complexity and consequences of external public debt on the populations 
of indebted countries. The DSI is based on the methodology used by the United Nations Development Programs 
to construct the Human Development Index (HDI). In fact, the DSI takes into consideration three essential aspects: 
(1) the capacity of indebted countries to meet their financial commitments; (2) the effective burden of the "social 
burden" of debt on the populations of the countries concerned; and (3) the substitutability of debt repayment for 
both economic and human development. 

To calculate the DSI, Berr & Combarnous (2007) propose new multidimensional indicators integrating the impact 
of the burden of reimbursements on the well-being of the current populations and the living conditions of future 
generations. These indicators contribute to improving the perception of the debt social sustainability. More 
specifically, they aim to assess the extent to which external debt repayment is a substitute for other expenditures 
considered pro-development. In fact, the purpose of these indicators is to assess how much the debt servicing could 
limit a country's development opportunities by substituting to other, more beneficial uses such as investment, 
education, or public health. The variables put forward by Berr & Combarnous, (2007) are summarized in table 1. 

 

Table 1. Debt sustainability Indicators 

Indicators Description 

SDIK Debt Service to Investment 

SDPED Debt Service to Public Education Expenditures 

SDPSA Debt Service to Public Health Expenditures 

SDEX Debt Service to Exports 

SDHA Debt Service per Capita (Note 7) 

SDDT Debt Service to Total Development Expenditures (Note 8) 

SDPDH Debt Servicing to Total Public Expenditures on Human Development (Note 9) 

ISD Debt Sustainability Indicator (Note 10). 

Note. Indicators developed by Berr & Combarnous, 2007. 

 

The dimensional indices are determined each time through a range of variation, with a minimum and a maximum. 
The extreme values used for the calculation are [0.5, 80] for the variable SDEX, [5, 3000] for SDHA, [0.01, 2] for 
SDIK, and [0, 4] for SDPDH. This choice is dictated by a principle of maximum spreading of the indices in their 
range of variation ([0, 1]), it then makes it possible to measure them by simple linear interpolation. The debt 
sustainability indicator noted ISD corresponds to the arithmetic mean of these three-dimensional indices. 
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3.3 Econometric Analysis: Estimation Using the ARDL Panel Model 

The study adopts the methodology based on estimation using the Auto Regressive Distributed Lag (ARDL) dynamic 
panel model, which allows to analyze both the short- and long-term relationship between the variables. This 
approach has been developed by Pesaran et al, (2001). It has been found to be appropriate for examining long-
term relationships in small sample sizes. Moreover, it has the particularity of considering the temporal dynamics. 
Its application does not require that all variables be integrated of order 1 (I (1)) as indicated by Johansen (1988, 
1991, 1995). However, the implementation of this approach requires the prior analysis of panel stationarity of the 
data. The study, use the Levin, Lin, & Chu, (LLC); Im, Pesaran, & Shin, (IPS); Augmented Dickey-Fuller, (ADF); 
Philips Perron (PP); and Breitung test (B-t) panel unit root tests, (Choi, 2001; Hadri, 2000; Im, Pesaran, Shin, 2003; 
Levin, Lin, & Chu; 2002; Breitung & Das, 2005). Table 2 summarizes the variables used in econometric analysis. 

 

Table 2. Variables description 

Variable Definition Description  

GDPCAP GDP per Capita Measuring the level and social living conditions of the 
population. 

EXDP  Public external debt ratio  Measuring the weight of the external public debt on GDP 

INVGDP Investment ratio  Measured by the investment percentage of GDP 

TERMS The terms of trade Measured by the ratio of the unit value index of exports to 
the unit value index of imports (Note 11) 

Note. all variables are expressed in their logarithm. 

 

4. Results and Discussions 

4.1 Statistical Analysis 

4.1.1. Results of the New External Public Debt Indicators 

a.  Debt Service per Capita (SDHA) 

This indicator measures the actual burden of public debt service on the populations of the debtor countries 
considered. Indeed, its average value differs from one country to another. This situation shows that countries have 
different debt management policies. The average SDHA of the countries studied fluctuates between 187.66 USD 
(PPP) and 277.97 USD (PPP) between 2002 and 2018. These levels represent in 2002 and 2018, respectively 2.05% 
and 1.14% of the countries' GDP per capita (PPP). However, the observation of figure 2 shows that Tunisia and 
Turkey have shares of service debt in GDP per capita that exceed the average of the study sample. On the other 
hand, those of Morocco, Lebanon and Egypt are below this level. This result allows to conclude that external debt 
service weighs more on the population in Tunisia and Turkey than in the other countries in the sample. 

 
Figure 2. Evolution of the SDHA Share in GDP per Capita in MENA countries (Note 12) 

 

b. Debt Service to Investment (SDIK) 

The Debt Service to Investment (SDIK) represents the amount of public debt service in relation to the amount of 
public expenditures devoted to financing public investment. It provides information on the burden of external 
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public debt servicing on the development of countries. The higher this indicator is, the more the debt service burden 
is penalizing for public investments. 

Figure 3 shows that the average SDIK of the countries studied is at a level of 0.37 during the study period. It 
represents 37% of the investment in the countries studied. However, the analysis shows another situation that 
reflects a difference in the public finance policies of the countries. The comparison of the average of this indicator 
between countries indicates that Lebanon occupies the first place compared to the other countries in the sample. 
Indeed, the average level of the SDIK in Lebanon between 2002 and 2018 represents an amount higher than the 
budget allocated to investment. In the case of the other countries, it is below the sample average. This result proves 
that the servicing of the external public debt weighs heavily on the expenditures allocated to public investment. 

 

Figure 3. Evolution of the SDIK in MENA countries 

 

c. Debt Service to Public Health Expenditures (SDPSA) 

Figure 4 demonstrates that the average SDPSA for the five MENA countries in the sample stands between 2002 
and 2016 at a level of 1.80. This result means that the external public debt service exceeds 180 percent of the 
budget allocated to public health. However, in Lebanon, the average SDPSA during the reporting period is at a 
level of 3.74. This result shows the low share of public expenditures on public health in the total budget. Morocco 
occupies the second position with an average SDPSA of 2.01. It should be noted that this country has managed to 
gradually lower the level of this indicator since 2002. It must be noted that Turkey spends more public money on 
health than the other countries in the sample. 

 
Figure 4. Evolution of the SDPSA in MENA countries 

 

d. Debt Service to Public Education Expenditures (SDPED) (Note 13) 

According to available statistics, the Debt Service to Public Education Expenditures (SDPED) is about 0.54 
between 2003 and 2008 in Egypt. In Tunisia, it was at the level of 0.82 between 2002 and 2009. While it reaches 
0.56 in 2015. In the case of Turkey, the SDPED represents 1.10 between 2002 and 2006. In Morocco, it recorded 
0.43 between 2008 and 2009. In Lebanon, the SDPED was at the level of 6.01 between 2002 and 2013. Moreover, 
it can be noted that in Lebanon the SDPED far exceeds unity, with external debt servicing much higher than the 
amount of the budget allocated to public education. It must be said that it is difficult to make a reliable comparison 
between these countries given the absence of official statistics on this indicator. 

4.1.2 Comparative Analysis of Current and New Indicators 

The comparative analysis of the usual (SDPEX, SDPIB) and new (SDHA, SDIK, SDSPA) debt indicators, reflects 
the stakes of the public debt. The first indicators analyze the severity of debt from the creditors’ perspective. While 
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those put forward by Berr and Combarnus (2007) examine the debt situation from the debtors’ point of view. 
While the former approach omits the social issues of the public debt, the latter focus on the indebted countries’ 
capacity to meet their financial commitments, with respect to the social constraints. 

Figure 5 shows the following facts: 

(1) The usual indicator of debt service in relation to exports (SDEX) shows a continuous favorable trend between 
2002 and 2008. However, the trend is reversing, with an unfavorable situation from 2008 to 2018. 

(2) As for the indicator of the social burden of external public debt (SDHA), it shows a steady deterioration 
between 2003 and 2007. Thereafter, it evolved favorably, declining from 2008 to 2015. However, it shows a further 
deterioration from 2015 to 2017. This fluctuation can also be explained by the evolution of countries' GDPs. 

 
Figure 5. Comparison of average values of SDHA and SDEX (MENA - 2002-2018) 

 

Figure 6, which illustrates the evolution of the averages of the indicators (SDIK and SDEX), makes it possible to 
elucidate the following remarks: 

(1) The debt-service-to-exports ratio (SDEX) indicator has been favorable from 2002 to 2018. Admittedly, there 
is a slight fluctuation between 2008 and 2017. However, with a comparison to its evolution during this 2008-2018 
period with that of 2002, the SDEX has evolved positively. 

(2) As for the Debt Sustainability Indicator for Economic Development (SDIK), since 2008, it has shown an 
upward trend characteristic of a worsening of the average situation of indebted countries. Between 2002 and 2008, 
it fluctuated, but showed a downward trend, reflecting a slight improvement in their average situation. The general 
evolution of the indicator (SDIK) reflects the adverse political situation of countries on investment, especially 
from 2010 onwards. 

 
Figure 6. Comparison of average values of SDIK and SDEX (MENA - 2002-2018) 

 

Figure 7 presents a comparison between changes in public debt service in relation to exports (SDEX) and the debt 
sustainability indicator for human development (SDPSA). It shows the following remarks: 

(1) The indicator (SDPEX) shows a very favorable situation between 2002 and 2008. Thereafter, it fluctuates 
sometimes upwards and sometimes downwards, while recording an upward trend reflecting an unfavorable 
situation compared to the first period (2002 - 2008). 

(2) As far as the evolution of the indicator (SDPSA) is concerned, it shows a favorable situation over the period 
(2002-2016). 
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Figure 7. Evolution of average values of SDPEX and SDPSA (MENA - 2002-2018) 

 

The absence of data on the indicator (SDPED) over the entire period does not allow to make a comparison of its 
evolution between countries. However, observation of the statistics for this indicator shows that Lebanon is in an 
unfavorable situation compared with all the other countries in the sample. Indeed, the average value of this 
indicator between 2004 and 2008 is at the level equal: 6.715 for Lebanon, 0.535 for Egypt and 0.834 for Tunisia. 

The comparisons between the usual and the new debt indicators reveal the need to consider the debtor's point of 
view in measuring the seriousness of the international debt problem. Moreover, it must be noted that the social 
sustainability approach is complementary to the creditors' point of view and does not replace the latter. This result 
motivates the production of multidimensional debt indicators that allow the best possible synthesis of the interests 
of creditors and debtors. 

4.1.3 Comparative Analysis of ISD (Note 14) and SDEX Levels 

The multi-dimensional indicator (ISD) provides a picture of the debt problem from the perspective of both creditors 
and debtors. Its main objective is to enrich the approach to public debt management. While the ratio (SDEX) makes 
it possible to judge the size of the debt from the point of view of creditors' interests. A comparative analysis of the 
two indicators SDEX and ISD shows that their evolution during the period 2002-2018 is fluctuating and does 
not follow the same direction in the countries studied. The situation differs from one country to another. However, 
the general trend of social non-sustainability of public debt remains the same in these countries. 

As regards the Lebanese case, Figure 8 shows a parallel evolution of the two indicators and the higher levels of 
the ISD compared to those of the SDEX ratio during the 2002-2013 period, except for the 2002 year. The 
downward trend in the SDEX ratio is more pronounced than that of the ISD indicator. This means that public debt 
service is falling relative to exports (a good sign for lenders), but it represents a higher social cost (a bad sign for 
debtors). This leads us to conclude that if the debt is sustainable regarding the indicator (SDEX), it is unsustainable 
from the point of view of the population's capacity to bear it (ISD). 

 

Figure 8. Comparison of the evolution of the ISD and SDEX in the Lebanese context (2002-2018) 

 

Regarding the Egyptian case, Figure 9 shows a downward trend in the evolution of the two indicators (ISD and 
SDEX). It seems that the debt sustainability indicator is relatively higher than the SDEX indicator over the period 
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(2003-2008), except for 2003. It should be recalled that the ISD higher level compared to the SDEX ratio 
compromises the social sustainability of the public debt in Egypt. 

 
Figure 9. Comparison of evolution of the ISD and SDEX indicators in the Egyptian context (2002-2019) 

 

For the Tunisian case, the Figure 10 reveals that the evolution of the two ratios is relatively parallel. However, 
between 2006 and 2008, the social sustainability of the Tunisian debt is in question. Moreover, Figure 10 shows 
that the ISD resumes its upward trend since 2011, while remaining below the 2012 level. 

 
Figure 10. Comparison of evolution of the ISD and SDEX indicators in the Tunisian context (2002-2019) 

 

In the case of Turkey, Figure 11 establishes that the ISD indicator shows a downward trend between 2002 and 
2004. From 2004 onwards, it increased. However, this graph reflects that the SDEX ratio is on a downward trend 
between 2002 and 2006. The level of SDI is higher than the SDEX ratio in 2002 and between 2004 and 2006. This 
situation highlights that the social sustainability of public debt is compromised in Turkey during these years. In 
the case of Morocco, it can be noted that the comparison of ISD and SDEX levels between 2008 and 2009 shows 
that both indicators show a decrease in 2009 compared to 2008. However, the SDI remains higher than the SDEX 
ratio. This allows us to raise the issue of the social sustainability of Morocco's public debt. 

 

Figure 11. Comparison of evolution of the ISD and SDEX indicators in the Turkish context (2002-2006) 

 

The comparison of the levels of ISD and SDEX between the countries reveals that the social unsustainability of 
public debt in Lebanon is more pronounced than in the other countries. However, in all the countries of the sample, 
the additional debt from one year to another is intended to finance the servicing of past public debt instead of social 
public expenditures mainly those of education and health. 
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4.2 The Econometric Study 

The econometric study’s objective is to determine the impact of external public debt on the living conditions of 
the populations involved in the process of its repayment. Thus, using the ARDL panel data estimation technique, 
the long-term and then short-term relationships between public debt and standards of living are estimated. Public 
debt is measured by external public debt as a percentage of GDP. While the standards of living are estimated by 
GDP per capita. 

4.2.1 Stationarity Analysis 

Analysis of the stationarity (or non-stationarity) of variables (Note 15) is a requirement for applying the statistical 
properties of estimation methods. The development of unit root tests in panel data has taken place since the early 
1990s. In these tests, the determination of the asymptotic properties of the estimators and the tests proposed for 
non-stationary panels requires the size of the individual and temporal dimensions. Indeed, the unit root test is 
performed to ensure that no variable integrated of order 2, I (2) is included. 

This condition is essential because the ARDL estimation procedure assumes that all variables are integrated of 
order I (0) or I (1). In other words, if a variable is integrated of order 2, I (2), the calculated F statistics produced 
by Pesaran et al. (2001) cannot be validated. The stationarity tests results are presented in table 3.  

 

Table 3. Stationarity test at 5% significance level 

 Statistics P-Value Stationarity 

Variables (a) (b) (c) (a) (b) (c) (a) (b) (c) 

LNGDPCAP          

LLC -1.83777 2.02836 5.82029 0.0330 0.9787 1.000 Yes No No 

B t-stat - 0.06580 - - 0.5262 - - No - 

IPS 0.88403 1.48419 - 0.8117 0.9311 - No No - 

ADF-F 5.88780 6.02082 0.37957 0.8246 0.8135 1.000 No No No 

PP-F 16.4766 15.8776 0.11789 0.0868 0.1032 1.000 No No No 

LNEXPD          

LLC -0.37258 0.83931 -1.17208 0.3547 0.7994 0.1206 No No No 

B t-stat - 0.26925 - - 0.6061 - - No - 

IPS 0.43101 0.60994 - 0.6668 0.7289 - No No - 

ADF-F 8.15703 7.76097 9.37981 0.6135 0.6522 0.4965 No No No 

PP-F 7.79970 6.52088 9.95929 0.6484 0.7698 0.4441 No No No 

LNINGDP          

LLC 0.57258 0.09141 -0.96059 0.7156 0.4636 0.1684 No No No 

B t-stat - -1.22670 - - 0.1100 - - No - 

IPS 0.91241 -2.12388 - 0.8192 0.0168 - No Yes - 

ADF-F 0.02047 21.0372 10.1082 0.8898 0.0208 0.4310 No Yes No 

PP-F 0.57065 7.22872 9.05162 0.8500 0.7038 0.5272 No No No 

LNTERMES          

LLC 0.63191 -1.07681 1.24530 0.2637 0.1408 0.8935 No No No 

B t-stat - -2.49564 - - 0.0063 - - Yes - 

IPS 0.28714 -1.00278 - 0.6130 0.1580 - No No - 

ADF-F 6.19899 14.3130 2.83866 0.7983 0.1592 0.9850 No No No 

PP-F 4.30658 11.9846 6.48542 0.9325 0.2861 0.7730 No No No 

Note. Authors' calculations using Eviews 8; Variables in logarithms; P-V: P-Values/ Method definitions : 
LLC=Levin, Lin, Chu t* ; IPS= Im, Pesaran, Shin w-stat; ADF-F= Augmented Dickey - Fuller-Fisher Chi Square; 
PP-F= Philips, Perron; Fisher;Chi Square; B-tS= Breitung; t-stat /(a) Constants with no trend; (b) Constant and 
trend; (c) Neither trend nor constant 
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The stationarity tests results show that at the 5% significance level, most tests for each variable are not significant. 
This indicates that not all variables are stationary in level. Therefore, it is then necessary to carry out the stationarity 
test using their primary difference. 

The results of the first difference stationarity tests are summarized in table 4. The first difference stationarity 
analysis shows that the value of the statistics is below the critical value, which leads to reject the null hypothesis 
of non- stationarity at the 5% significance level. This means that all the selected variables are therefore integrated 
of order 1. Consequently, no series is integrated of order two I (2). This allows for the application of the ARDL 
model in the framework of the countries of the sample. 

 

Table 4. First difference stationarity test at 5% significance level  

Variables  Statistics P-Value Stationarity 
(c) (c) (c) 

D(LNGDPCAP) 

LLC 

B t-stat 

IPS 

ADF-F 
PP-F 

 

-6.43652 

- 

-8.19872 

73.8362 
91.5565 

 

0.0000 

- 

0.0000 

0.0000 
0.0000 

 

Yes 

- 

Yes 

Yes 
Yes 

D(LNEXPD) 

LLC 

B t-stat 

IPS 

ADF-F  

PP-F 

 

-7.25853 

- 

-6.73798 

59.3521 

59.2434 

 

0.0000 

- 

0.0000 

0.0000 

0.0000 

 

Yes 

- 

Yes 

Yes 

Yes 

D(LNINGDP) 

LLC 

B t-stat 

IPS 

ADF-F  

PP-F 

 

-7.80962 

- 

-7.14156 

63.5375 

63.7505 

 

0.0000 

- 0.0000 

0.0000 

0.0000 

 

Yes 

- 

Yes 

Yes 

Yes 

D(LNTERMES) 

LLC 

B t-stat 

IPS 

ADF-F  

PP-F 

 

-7.53210 

- 

-8.22794 

74.5984 

89.3164 

 

0.0000 

- 0.0000 

0.0000 

0.0000 

 

Yes 

- 

Yes 

Yes 

Yes 

 

4.2.2 Results of the ARDL Estimation in First Difference 

According to Pesaran et al (2001), several studies have highlighted the simplicity of the ARDL approach, which 
makes it possible to analyze the nature of the long- and short-term relationship between the different variables. 

a) The Long-Term Relationship 

The results summarized in table 5 show that the coefficient on the variable (EXPD) is negative. This result is 
consistent with theoretical and empirical predictions. The sign of this coefficient is negative and highly significant 
(P-Value < 5%). This result is expected given the size of the public debt and its negative impact on the population's 
standard of living. For the variable (INVGDP), the coefficient is positive and highly significant. This result is also 
expected since the public investment expenditures have a favorable impact on the population's standard of living. 
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The sign of the coefficient of the variable (TERMS) is positive. The latter has a positive and significant effect (at 
the 10% threshold) on the population's standard of living. 

 

Table 5. The long-term estimation  

 Dependent Variable: D(LNDGPCAP,2) 

Variables Coefficient Std. Error t-Statistic Prob. 

D(LNEXPD) -0.045087 0.020691 -2.179021 0.0317 

D(LNINVGDP) 0.204397 0.041172 4.964514 0.0000 

D(LNTERMES) 0.089176 0.052999 1.682607 0.0956 

Log likelihood 322.6083 

Note. p-values and any subsequent tests do not account for model  

 

The long -term relationship is the following:  

D(LNGDPCAP)t= -0.045087*D(LNEXPD)t + 0.204397 D(LNINVGDP)t.089176* D(LNTERMS)t  (1) 

The long-term relationship reveals that the ratio of external public debt as a percentage of GDP has a negative 
effect on the standard of living of the population (GDPCAP). This means that if this ratio increases by 10%, the 
standard of living of the population deteriorates by 4.5%. This result can be justified by the fact that the external 
public debt has not benefited the population, but rather has been used to finance non-productive expenditures 
(notably debt servicing). This result converges with those obtained with the statistical approach performed 
previously. According to these results, the additional public debt is used to finance the previous public debt service 
instead of financing expenditures that have a positive impact on the population's standard of living. This situation 
contributes to compromising the social sustainability of public debt in the countries studied. 

b) The Short-Term Relationship 

The short-Term equation is the following: 

D(D(LNGDPCAP)) t = -0.737741 * et-1 -0.043438 * D(LNEXPD)(t-1) -0.036934 * D(LNINVGDP)(t-1) -
0.011155 * D(LNTERMES)(t-1) + 0.017567 C    (2) 

The short-term coefficient of the EXPD variable has a negative and significant sign (P-Value is <5%). Indeed, the 
share of external public debt in GDP has a negative and significant effect on the living conditions of the population 
(as measured by GDP per capita). On the other hand, the coefficients of the variables (INVPIB and TERMS) have 
negative, but insignificant effects (P- Values > 5%). As noted in table 6, the coefficient of the recall force to 
equilibrium Coint Eq (-1) = -0.738 is negative and significantly different from 0, at the 5% level of significance. 
This reflects the existence of an error correction mechanism. This coefficient expresses the degree to which the 
GDPCAP variable will be recalled to the long-term target. It reflects a relatively rapid adjustment to the long-term 
target. In other words, the negative sign on the error-correction term confirms the expected convergence process 
in the long-term dynamics. 

 

Table 6. The short-term estimation  

 Dependent Variable: D(LNDGPCAP,2) 

Variables Coefficient Std. Error t-Statistic Prob. 

COINTEQ01 -0.737741 0.139779 -5.277917 0.0000 

D(LNEXPD) (-1) -0.043438 0.017983 -2.415509 0.0175 

D(LNINVGDP) (-1) -0.036934 0.091281 -0.404624 0.6866 

D(LNTERMES) (-1) -0.011155 0.025674 -0.434472 0.6649 

C 0.017567 0.004246 4.136881 0.0001 

Log likelihood 322.6083 

Note. p-values and any subsequent tests do not account for model  
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5. Conclusion and Implications 

This study reveals that external public debt can have a negative impact on the population’s standard of living. Even 
if the debt is not the only cause of the social situation deterioration (poverty, inequality, etc.), it contributes to its 
amplification. For this reason, it should be stressed that the approach to debt sustainability needs to evolve by 
taking into consideration the social constraints of the indebted countries. Very often, studies focus on sustainability 
analysis from the perspective of creditor countries. This approach is necessary, but it is not sufficient. It must 
be complemented by the issue of social sustainability. Indeed, public debt can lead to a situation of antagonism 
between the interests of debtor and creditor countries. In other words, debt may be sustainable in the creditors’ 
point of view, but not of the indebted countries and vice versa. 

The main contributions of this study are in two folds: 

Firstly, the statistical analysis of the evolution of the new debt indicators and their comparison with the usual ones 
demonstrates that the distribution of public investment expenditures (SDIK, SDPSA and SDPED) is different from 
one country to another. However, in most of the countries in the sample, the external public debt service weighs 
heavily on the public expenditures allocated to investment. In other words, the external debt service is well more 
than the budget allocated for these expenses. The comparison between the two indicators (SDI) and (SDEX) in 
these countries shows that even if the debt is sustainable regarding the (SDEX) indicator, it is not necessary that 
will be so in terms of those countries' social capacity (SDI). 

Secondly, the econometric study demonstrates that an increase in the debt ratio as a percentage of GDP (both in 
the short and long run) implies a decrease in the level of GDP per capita. This means that the population’s standard 
of living is affected by the level of external public debt. In other words, public debt is one of the causes of poor 
health and education conditions in the MENA countries of the sample. In fact, the public debt service seems to 
crowd out public spending on education and health, which negatively affects the living population’s conditions. 

In this study, both statistical and econometric analyses highlight the need to consider the creditors and debtors’ 
views to implement a comprehensive public debt approach that incorporates the complexity and social 
consequences of the issue. Nevertheless, further analysis is needed to clarify the social issues of external public 
debt in the current context. The new approaches must integrate not only health and education expenditures, but 
also those related to the environment and the physical infrastructure of countries. Such analyses will make it 
possible to ensure comprehensive management of the social dimensions of public debt. In addition, this study 
could be extended to the interior debt effects on growth and financial development (Ajili, Ayoub & Raffinot, 2013). 

In terms of economic policy, the study leads to some implications for public debt management in the MENA 
countries of the sample. Indeed; the study highlights the need for national authorities: (1) to ensure comprehensive 
management of public debt that considers both the creditors’ interests and the capacity of the indebted countries 
to reimburse their debt; (2) to borrow only to finance the most productive investment expenditures, which can 
have a positive impact on the standard of living of the population and on economic growth; (3) to limit the 
implementation of austerity and anti-social policies. 
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Notes 

Note 1. Report submitted to the Human Rights Council in 2009 under the reference (A/HRC/11/10). 

Note 2. Report submitted to the United Nations General Assembly in 2009 under the reference (A/64/289). 

Note 3. The project led to the publication in 2012 of a set of "Principles on Promoting Responsible Sovereign 
Lending and Borrowing". These principles constitute a charter of good conduct that engages the responsibility of 
both lenders and sovereign borrowers. 

Note 4. Including resolutions 64/191, 65/144, 66/189, 67/198, 68/202, 68/304, 69/247 and 69/319. 

Note 5. Resolution A/RES/69/319 on Basic Principles on Sovereign Debt Restructuring Processes, adopted by the 
General Assembly on 10 September 2015 by 136 votes in favor, 41 abstentions, 10 non-voting and 6 votes against 
(Canada, Germany, Israel, Japan, United Kingdom and United States). 

Note 6. These proposals are: (1) Putting back on the agenda the IMF's proposal on "State bankruptcy law", which 
was rejected in 2003; (2) Adopting the rule recommended by the 2012 treaty creating the European Stability 
Mechanism (ESM), which makes it mandatory to introduce collective action clauses (CACs) in euro area bond 
issues; (3) Including restructuring terms in the initial contract; or (4) using international financing as a lever. 

Note 7. SDHA means the amount of debt service per capita. It is equal to the ratio of the annual debt service, 
expressed in current dollars, to the population. The values obtained must then be adjusted for purchasing power 
parities (PPPs) to allow a comparison of the per capita debt service, then expressed in volume terms, from one 
country to another at a given date. 

Note 8. SDDT relates debt service to total development expenditures. It considers simultaneously and equally the 
problem of the substitutability of debt repayment for strictly economic development (SDIK) and human 
development (SDPDH). For each country, SDDT is equal to (SDIK+SDPDH)/2. 

Note 9. SDPDH relates the annual amount of public debt servicing to total public expenditures on human 
development, i.e. health and education. SDPDH is equal to (1/[(1/SDPSA) + (1/SDPED)]). 

Note 10. The indicator for the SDS indicator is therefore valid for each country. 

Note 11. Terms of trade are measured by the ratio of the unit value index of exports to the unit value index of 
imports (reference year 2000, World Bank). 

Note 12. Source for all graphs: World Bank, ratios calculated by the authors. 

Note 13. For this indicator, statistics are available for Egypt between 2004 and 2008; for Lebanon between 2004 
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and 2013; for Tunisia between 2004 and 2008; for Morocco in 2008 and 2009; for Turkey in 2004, 2006, 2012 and 
2013. 

Note 14. SDI levels cannot be calculated for all years due to the lack of SDPED ratio statistics. For Morocco, only 
the values for the two years 2008 and 2009 are available. 

Note 15. A stationary time series is characterized by a constant mean and variance. 
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