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Abstract 

This study investigates the relationship between public debt and economic growth using panel data from 

10 European Countries. Using a panel ARDL approach, the results show that public debt, government 

consumption, and the real exchange rate are negatively associated with economic growth both in the 

short- and long-run. Furthermore, investment and the real interest rate were found to be positively 

associated with economic growth both in the short- and long-run. Inflation and trade openness were 

found to have mixed results: both were negatively associated with economic growth in the long run 

while in the short run the relationship was positive and consistent across groups with a few exceptions. 

Second, the study results also showed that debt is nonlinear at the 70% threshold only in the long-run 

while in the short run the results were consistently negative and across groups. The study results have 

significant policy implications for the Stability and Growth Pact of the Euro area. It is recommended 

that member states should ensure fiscal sustainability by balancing their fiscal budgets to effectively 

reduce the accumulation of public debt as well as implementing structural reforms that will improve the 

efficiency of investment as well as macroeconomic stability. 
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1. INTRODUCTION 

 

The relationship between government debt and economic growth has recently become a 

major concern for policymakers, especially in the industrialized world. Empirical evidence 

has shown that high debt affects capital inflows if the market perception is negative. Such 

sudden stops to financing have also been associated with currency crises (e.g. the 1997 Asian 

crisis), balance of payment crises (e.g. Argentina in the early 2000s and Venezuela in 2014), 

and more recently, banking crises (e.g. the 2008 financial crisis that affected the USA and 

Ireland, among others).   

                                                           
*
 Department of Economics, University of South Africa, South Africa; e-mail: tchirwa@gmail.com (corresponding author). 

**
 Department of Economics, University of South Africa, South Africa; e-mail: odhianm@unisa.ac.za. 

mailto:tchirwa@gmail.com
mailto:odhianm@unisa.ac.za


292 Chirwa, T. G., Odhiambo, N. M. 
 

An important aspect in public policy is to ensure that governments are able to promote 

and not hinder economic growth, and thus fiscal sustainability becomes an important policy 

area. In the Economic and Monetary Union (EMU) of the European Union (EU), for instance, 

this is an important area of cooperation between EU member states who have adopted the 

Excessive Deficit Procedure (EDP) and Stability and Growth Pact (SGP). Under the SGP, all 

member states are required to implement fiscal budgets that are close to a balanced budget over 

the medium term. Two important upper limits were set to give member states enough fiscal 

space to implement structural reforms that could enable them to enhance their growth potential 

in the medium to long run during bad times. Such stability-oriented fiscal policies state that a 

member state should strive to achieve a near-balanced budget or surplus and should not exceed 

a fiscal deficit of more than -3% p.a. or a public debt-to-GDP ratio of more than 60% (European 

Commission, 1997). If these conditions are violated, such member states will be required to 

implement structural reforms that would reduce such violations to their normal levels under the 

preventive arm of the SGP. Such measures that are implemented under the preventive arm of 

the SGP include the need to achieve fiscal balances that are less than 0.5% of GDP or even 

register fiscal surpluses, and the need to have expenditure benchmarks to ensure that the 

adjustment paths of the public debt is maintained (European Commission, 1997).  

The most important research question that puzzles public debt economists is whether 

public debt accumulation at certain levels stimulates economic growth. This brings in a 

methodological challenge as to which approach is most appropriate to investigate such a 

phenomenon. Some schools of thought have come up with the nonlinear concept that the 

relationship between public debt and economic growth follows an inverted U-shape (see Pattillo 

et al., 2004; Pattillo et al., 2011; Clements et al., 2003; Kumar and Woo, 2010, among others). 

However, some of these studies have encountered some methodological weaknesses that may 

have affected their findings. These include the lack of consideration to use appropriate dynamic 

models that take into account modern time-series properties and the omission-of-variable bias.  

The key question still remains as to whether debt either hinders or stimulates economic growth 

both in the short and long run. Of late, the presence of cross-sectional dependency and how it is 

expected to be dealt with to avoid inferential bias has also taken center stage in the econometric 

literature (see Bai and Ng, 2004; Chudik et al., 2013, among others).  

The aim of the study, therefore, is to investigate the relationship between public debt and 

economic growth by focusing on 10 European countries in the Euro area during the period 1970-

2018. These countries include Portugal, Greece, Spain, Italy, the United Kingdom, France, 

Belgium, Finland, Germany and Ireland. The contribution of the study to literature is twofold. 

First, to investigate the relationship between the accumulation of debt and economic growth 

both in the short and long run, taking into account cross-sectional dependency between countries 

under one bloc. Second, to investigate at what threshold level debt stimulates or hinders 

economic growth. The approach adopted in the latter is to investigate the relationship between 

debt and economic growth conditioned on other variables by focusing on countries that 

experienced relatively low debt levels of less than 70% during the study period and to see 

whether a non-linear or inverted U-shape relationship exists between public debt and economic 

growth either in the short, long run or both. Third, to provide policy recommendations derived 

from the study on best approaches towards debt management in the study countries.  

The approach adopted in this study is to apply a panel Autoregressive Distributed Lag 

(ARDL)-based error correction method proposed by Pesaran et al. (1999) and modified by 

Chudik et al. (2013) that factors in the presence of cross-sectional dependency. The panel 
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ARDL method has several advantages over the traditional panel data methods that have been 

studied in the public debt – economic growth nexus (see Pattillo et al., 2004; Pattillo et al., 

2011; Clements et al., 2003; Kumar and Woo, 2010). Firstly, growth effects become a short-

run phenomenon with a focus on determining whether given any shock, the assumed 

economic relationship is non-explosive and converges towards its long-run equilibrium path: 

in addition, the long-run level relationships become the parameters of interest that would 

guide policymakers on how to formulate long-term economic policies.  

Secondly, panel fixed and random effects estimators only allow the intercept to differ 

across groups while coefficients and error variances of other explanatory variables used are 

assumed to remain constant (Pesaran et al., 1999). In a panel ARDL framework, all short-run 

coefficients and error variances differ across cross-sections, thereby signifying the importance 

that different independent short-run decisions may have on economic variables investigated. 

This is particularly important for the SGP as it advocates for differentiated Medium-Term 

Budgetary Objectives to be implemented by EU member states. Furthermore, the estimated 

long-run coefficients of a panel ARDL are assumed to converge towards a similar equilibrium 

path which may result from the desired arbitrage condition to be met (Pesaran et al., 1999): 

for instance, the SGP in the Euro area that targets a debt-to-GDP ratio of not more than 60% 

of GDP and a budget deficit of not more than 3% can be regarded as one unified policy that 

the European Commission encourages countries in the Eurozone to adopt in the long run. 

Finally, the panel ARDL modelling approach has the advantage of correcting for endogeneity 

in the regressors by imposing a dynamic specification (inclusion of lags) on short-run 

coefficients that may differ across cross-sections.  

The rest of the paper is structured as follows: Section 2 briefly summarises the trends of 

key macroeconomic factors in the Euro area based on data from the member states included 

in this study. Section 3 briefly reviews the available empirical literature on the relationship 

between public debt and economic growth in industrialised countries. Section 4 discusses the 

panel ARDL-based error correction framework as well as estimation techniques. Section 5 

presents an empirical analysis of the regression results. Lastly, Section 6 provides conclusions 

and policy implications derived from the study. 

 

2. KEY MACROECONOMIC TRENDS IN THE EURO AREA 

 

The economies studied in this paper have experienced buoyant economic growth since 

the 1970s. In most of these economies real GDP per capita between 1970 and 2018 more than 

doubled and in some cases quadrupled. According to the World Bank (2019) database, the 

average per capita income rose from approximately US$18,900 per capita during the 1970-

1979 period to an average of US$39,000 per capita during the 2010-2018 period. Figure no. 

1 illustrates the calculated percentages between the two years.  
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Figure no. 1 – Increase in Real GDP per Capital between 1970 and 2018 

 

As illustrated in Figure no. 1, real GDP per capita more than doubled in Germany, 

Finland, Belgium, France, the United Kingdom, Italy, Spain, and Portugal while in Ireland it 

more than quintupled during the reference period. The growth miracle in Ireland has been 

linked to low corporation taxes and transfers of intellectual property rights that attracted a 

number of large multinational companies to the country who now contribute to the Irish GDP 

and not their origin (OECD, 2016). Figure no. 2, on the other hand, illustrates the growth of 

gross government domestic debt in the study countries. Interestingly, the study countries are 

perhaps one of the top countries in the world that borrowed extensively from national and 

international financial institutions. As illustrated in Figure no. 2, the growth rate between the 

minimum and the maximum debt-to-GDP ratios were significant: the highest being Greece 

with an estimated growth rate of over 1000% and the lowest being Belgium with an estimated 

gross government debt differential of 147% (European Union, 2019; Eurostat, 2019). 

 

 
Figure no. 2 – Gross Government Debt Growth Differentials in the Euro Area 
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Figure no. 3 illustrates trends in gross government debt-to-GDP ratio during the study 

period, 1970-2018. As illustrated in Figure no. 3, the accumulation of gross government debt 

increased over time with almost all study countries starting off with a debt-to-GDP ratio that 

was below the European Union’s (EU) SGP threshold of 60%. This threshold is regarded as 

the cut-off point where the accumulation of debt can stimulate economic growth and any 

values beyond such a threshold, debt becomes a hindrance towards economic growth 

(Reinhart and Rogoff, 2010). From Figure no. 3, the statistics show that for countries such as 

Portugal, Spain, the United Kingdom, France, Finland, and Germany, their debt levels 

resonated around the cut-off point relatively from 1970 to 2006. 

 

 
Figure no. 3 – Trends in Gross Government Debt in the Euro Area 

 

Rather than introducing a linear spline function in our empirical model to determine the 
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Lastly, Figure no. 4 illustrates the trends in other key macroeconomic indicators such as 

real GDP per capita growth, population growth, inflation, real exchange rate growth, and the 

level of real interest rates. As illustrated in Figure no. 4, the study countries experienced on 

average deflation throughout the study period: the statistics actually show that inflation 

reached an average of 10.2% during the period 1970-79, fell to a single digit inflation of 9.4% 

during the 1980-1989 period, dropped further to an average of 4.4% in the 1990s and has been 

declining ever since especially when these countries joined the EMU in 1998 and reaching its 

lowest average value of 1.1% during the 2010-2018 period (World Bank, 2019). 
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Figure no. 4 – Trends in Key Macroeconomic Variables 

 

On the other hand, while inflation was declining, real interest rates improved over time: 

in the 1970s, the average real interest rate was negative with an average of -1.5%. In the 1980s 

this improved to an average of 3.4% and further rose to an average of 5.0% in the 1990s before 

collapsing to an average of 2.1% in the 2000s and to 2.3% during the 2010-2018 period. On 

the other hand, the evidence shows that the real effective exchange rate has been appreciating 

over time in the Euro area: in the 1970s the country-specific currencies appreciated at an 

average rate of -0.6% per annum and in the 1980s the currency baskets slightly depreciated to 

an average of 0.4% per annum and slightly appreciated in the 1990s. After joining the 

Eurozone in 1998, the currencies slightly depreciated averaging 0.6% per annum in the 2000s 

before collapsing again in the 2010s to -1.0% per annum owing to the introduction of the Euro 

as their main currency (World Bank, 2019).  

Conversely, real GDP per capita growth has been declining over time: in the 1970s the 

average real GDP growth rate was 3.2% per annum and averaged 2.2% per annum during the 
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thereby affecting real GDP growth rates during the period 2000-2009 that fell to an average 

of 1.2% per annum. The situation did not improve much during the period 2010-2018 as real 

GDP growth still averaged 1.4% per annum. As for population growth, the EU has always 

experienced low rates of population growth, averaging 0.4% per annum during the study 

period. The maximum population growth rate the EU experienced averaged 0.6% per annum 

in the 1970s and 2000s, and the lowest rates achieved during the 1980s and from 2010-2018 

(World Bank, 2019).  

 

3. REVIEW OF EMPIRICAL LITERATURE  
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public debt exhibit threshold effects where scholars have argued that the relationship follows 

an inverted-U shaped affiliation whereby at certain low levels debt stimulates economic 

growth while at high levels the relationship is deleterious to growth (Clements et al., 2003; 

Schclarek, 2004; Pattillo et al., 2011). The challenge that these studies bring is the issue of 

determining the exact threshold for the inverted-U shaped relationship. Patillo et al. (2002; 

2011) suggested threshold levels within 35-40% of GDP while Clements et al. (2003) found 

the threshold point to be 30-37% of GDP for developing economies. Reinhart and Rogoff 

(2010) found that the threshold for public debt was similar in advanced and emerging 

economies with a cut-off point of 60%. Kumar and Woo (2010) found the threshold to be at 

90% of GDP and more interestingly found that the negative effect was smaller in advanced 

than emerging economies. Caner et al. (2010) found the threshold to be 77% for developed 

and developing countries. Baum et al. (2012) found the threshold to be between 60 – 70% of 

GDP for advanced economies. Lastly, Cesares (2015) found the inverted U-shaped 

relationship between external debt and economic growth to be at 100%. Recently, 

Baharumshah et al. (2017) found the threshold for Malaysia to be 55% of GDP.  

The second challenge relates to the fact that most studies have employed a panel data 

approach with fixed or random effects and focused on panels with a small time-series but a 

large number of cross-sections. The conventional perspective with this approach is that the 

evidence found is that public debt does stimulate aggregate demand and output in the short 

run but crowds out investment in the long run (Elmendorf and Mankiw, 1999). New evidence, 

however, depicts that many macroeconomic variables even in a panel setup are nonstationary 

and hence the application of cointegration methods is important to ensure that the economic 

relationships being investigated are not spurious. The third challenge relates to the fact that 

the relationship between public debt and economic growth is likely to be endogenous 

especially when we consider automatic debt dynamics: much as high interest rates will 

increase debt, high debt is also likely to increase interest rates through negative market 

perceptions and rollover risks. Similarly, though high economic growth is likely to reduce 

debt, high debt has the potential of reducing economic growth.  

The fourth challenge, and the core focus of this paper, relates to the fact that 

nonstationary variables can lead to a cointegrated relationship that is meaningful: thus, 

investigating both short- and long-run relationships is the right methodological approach to 

adopt as different economic strategies can be employed by policymakers that target either the 

short-run, long-run, or both. The empirical literature, though very scanty for advanced and 

emerging economies, have revealed mixed results. Schclarek (2004) using a panel of 24 

industrialised economies covering the period 1970-2002 at 5-year period intervals found no 

significant relationship between gross government debt and economic growth. Conversely, 

Kumar and Woo (2010) also using panel data from 38 advanced and emerging market 

economies found a negative and significant relationship between initial debt and economic 

growth. Overall high public debt has an adverse impact on economic growth and happens 

through a number of channels. These include high public debt accumulation influencing high 

future tax burden (Dotsey, 1994), ineffective fiscal policies (Aghion and Kharroubi, 2007), 

inflationary pressures (Cochrane, 2010), high long-term interest rates (Baldacci and Kumar, 

2010), as well as leading to banking and currency crises (Burnside et al., 2001; Hemming et 

al., 2003; Reinhart and Rogoff, 2009; Reinhart and Rogoff, 2010).  
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4. METHODOLOGY AND ESTIMATION TECHNIQUES  

 

The study includes gross government debt as a factor that affects the efficiency of 

investment and thus economic growth. Assuming a Cobb-Douglas production function with 

labour-augmenting technology, the policy-augmented multivariate growth equation is an 

extension to earlier studies that adopted this approach (see among others, Fischer, 1993; 

Chirwa and Odhiambo, 2016; Chirwa and Odhiambo, 2017).  

 
𝑌𝑡 = 𝐾𝑡

𝛼(𝐴𝑡{𝐺𝐶𝑡, 𝐷𝑆𝐴𝑡, 𝑅𝐸𝑅𝑡, 𝐼𝑁𝐹𝑡, 𝑇𝑅𝐷𝑡, 𝐴𝐼𝐷𝑡}𝐿𝑡)1−𝛼   (1) 

 

As illustrated in equation (1), the traditional exogenous growth model is augmented with 

policy variables that have been found to affect the efficiency of investment and thus economic 

growth (see among others Fischer, 1993, Bosworth and Collins, 2003; Chirwa and Odhiambo, 

2016; Chirwa and Odhiambo, 2017). All variables are expressed in logarithm terms to ensure 

that the parameters of interest report elasticities which are meaningful in the economic 

literature. As depicted in equation (1), 𝛼 is the partial elasticity of output with respect to 

physical capital while 1 − 𝛼 represents the Solow residual.  

Given this set-up, the panel 𝐴𝑅𝐷𝐿(p, q, q, … , q) growth dynamics equation can be 

represented as follows: 

 

𝑙𝑛𝑌𝑖𝑡 = 𝛽𝑖 + ∑ 𝛽1,𝑖𝑗𝑙𝑛𝑌𝑖,𝑡−𝑗

𝑝

𝑗=1

+ ∑ 𝛽2,𝑖𝑗

𝑞

𝑗=0

𝑙𝑛𝐼𝑁𝑉𝑖,𝑡−𝑗 + ∑ 𝛽3,𝑖𝑗

𝑞

𝑗=0

𝑙𝑛𝑃𝑂𝑃𝐺𝑖,𝑡−𝑗 + ∑ 𝛽4,𝑖𝑗

𝑞

𝑗=0

𝑙𝑛𝐺𝐶𝑖,𝑡−𝑗

+ ∑ 𝛽5,𝑖𝑗

𝑞

𝑗=0

𝑙𝑛𝐷𝐸𝐵𝑇𝑖,𝑡−𝑗 + ∑ 𝛽6,𝑖𝑗

𝑞

𝑗=0

𝑙𝑛𝑅𝐸𝑅𝑖,𝑡−𝑗 + ∑ 𝛽7,𝑖𝑗

𝑞

𝑗=0

𝑙𝑛𝑅𝐼𝑅𝑖,𝑡−𝑗

+ ∑ 𝛽8,𝑖𝑗

𝑞

𝑗=0

𝑙𝑛𝐼𝑁𝐹𝐿𝑖,𝑡−𝑗 + ∑ 𝛽9,𝑖𝑗

𝑞

𝑗=0

𝑙𝑛𝑇𝑅𝐴𝐷𝐸𝑖,𝑡−𝑗 + 𝜀𝑖𝑡                                         (2) 

 

In equation (2) the term  𝛽𝑖 represent the fixed effects; while the coefficients of the 

lagged dependent variable and regressors are represented by  𝛽1,𝑖𝑗 , … , 𝛽9,𝑖𝑗   respectively. In a 

panel error correction representation, equation (2) can be represented as follows:  

 

∆𝑙𝑛𝑌𝑖𝑡 = 𝛽𝑖 + ∑ 𝛽1,𝑖𝑗∆𝑙𝑛𝑌𝑖,𝑡−𝑗

𝑝

𝑗=1

+ ∑ 𝛽2,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝐼𝑁𝑉𝑖,𝑡−𝑗 + ∑ 𝛽3,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝑃𝑂𝑃𝐺𝑖,𝑡−𝑗

+ ∑ 𝛽4,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝐺𝐶𝑖,𝑡−𝑗 + ∑ 𝛽5,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝐷𝐸𝐵𝑇𝑖,𝑡−𝑗 + ∑ 𝛽6,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝑅𝐸𝑅𝑖,𝑡−𝑗

+ ∑ 𝛽7,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝑅𝐼𝑅𝑖,𝑡−𝑗 + ∑ 𝛽8,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝐼𝑁𝐹𝐿𝑖,𝑡−𝑗 + ∑ 𝛽9,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝑇𝑅𝐴𝐷𝐸𝑖,𝑡−𝑗

+ 𝛼1,𝑖𝑗𝑙𝑛𝑌𝑖,𝑡−1 + 𝛼2,𝑖𝑗𝑙𝑛𝐼𝑁𝑉𝑖,𝑡−1 + 𝛼3,𝑖𝑗𝑙𝑛𝑃𝑂𝑃𝐺𝑖,𝑡−1 + 𝛼4,𝑖𝑗𝑙𝑛𝐺𝐶𝑖,𝑡−1

+ 𝛼5,𝑖𝑗𝑙𝑛𝐷𝐸𝐵𝑇𝑖,𝑡−1 + 𝛼6,𝑖𝑗𝑙𝑛𝑅𝐸𝑅𝑖,𝑡−1 + 𝛼7,𝑖𝑗𝑙𝑛𝐼𝑁𝐹𝑖,𝑡−1 + 𝛼8,𝑖𝑗𝑙𝑛𝑇𝑅𝐴𝐷𝐸𝑖,𝑡−1

+ 𝜀𝑖𝑡         (3) 
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Equation (3) is used in a panel ARDL framework to test for cointegration. The 

parameters   𝛽1,𝑖𝑗 , … ,   𝛽9,𝑖𝑗   are short-run multipliers (elasticities) while  𝛼1,𝑖𝑗 , … , 𝛼8,𝑖𝑗   are 

long-run multipliers (elasticities). Once a long-run relationship is established the error 

correction model (ECM) in a panel ARDL framework is specified as follows:  

 

∆𝑙𝑛𝑌𝑖𝑡 = 𝛽𝑖 + ∑ 𝛽1,𝑖𝑗∆𝑙𝑛𝑌𝑖,𝑡−𝑗

𝑝

𝑗=1

+ ∑ 𝛽2,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝐼𝑁𝑉𝑖,𝑡−𝑗 + ∑ 𝛽3,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝑃𝑂𝑃𝐺𝑖,𝑡−𝑗

+ ∑ 𝛽4,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝐺𝐶𝑖,𝑡−𝑗 + ∑ 𝛽5,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝐷𝐸𝐵𝑇𝑖,𝑡−𝑗 + ∑ 𝛽6,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝑅𝐸𝑅𝑖,𝑡−𝑗

+ ∑ 𝛽7,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝑅𝐼𝑅𝑖,𝑡−𝑗 + ∑ 𝛽8,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝐼𝑁𝐹𝐿𝑖,𝑡−𝑗 + ∑ 𝛽9,𝑖𝑗

𝑞

𝑗=0

∆𝑙𝑛𝑇𝑅𝐴𝐷𝐸𝑖,𝑡−𝑗

+ 𝜌𝑖𝐸𝐶𝑀𝑖,𝑡−1 + 𝜀𝑖𝑡                                                                                            (4) 

 

There are three crucial assumptions that Pesaran et al. (1999) put forward. First, the error 

term,  𝜀𝑖𝑡 is white noise or independently and identically distributed across the countries and 

over time. Second, the panel ARDL model is assumed to be stable or that the roots lie outside 

the unit circle to guarantee that the coefficient of the error correction term is less than zero or 

within the (0,-1) space and thus confirming the long-run relationship between the dependent 

variable and the explanatory variables. Furthermore, this also entails a stationary process and 

hence the need to ensure that all variables of interest are not integrated of a higher order greater 

than two or they are either 𝐼(0) or 𝐼(1) variables. Third, the panel ARDL model assumes 

long-run homogeneity where the coefficients of all explanatory variables are similar across 

the cross-sections in the long run.  

Finally, the study has benefited from a number of data sources. The major one being the 

World Bank Development Indicators, 1970-2018 (World Bank, 2019); gross government debt 

data retrieved from the European Union AMECO database, 1970-2018 (European Union, 

2019) and the Eurostat database, 1970-2018 (Eurostat, 2019). From these databases, a full 

dataset comprising of annual time-series data was retrieved covering the period 1970 – 20181. 

The definition of the variables included are as follows: real GDP per capita (expressed in 2010 

constant USD prices); investment (proxied by gross fixed capital formation as a share of 

GDP); population growth; government consumption share in GDP (General government final 

consumption expenditure  expressed as a percentage of GDP); gross government debt as a 

share of GDP (general government consolidated gross debt, excessive deficit procedure based 

on ESA 2010 as a percentage of GDP); the real effective exchange rate (based on unit labour 

costs, total economy); real interest rate (real long-term interest rates, deflator GDP); inflation 

rate (growth of consumer price index); and international trade openness (proxied by the sum 

of exports and imports as a share of GDP). A dummy variable is also included to check if the 

study countries benefitted or were made worse-off when they joined the EMU in 1998.  

 

4.1 Panel-Based Cross-Sectional Dependency and Unit Root Tests 

 

Since the panel ARDL methodology cannot be applied when some variables are 

integrated of order two, it is important to perform panel unit root tests on all regressors. There 

are two types of panel-based unit root tests that depend on whether there is cross-sectional 
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dependence or not in the estimated residuals of the panel-based error correction model. The 

first set of panel unit root tests are called the first generation that assumes no cross-sectional 

dependence among variables and residuals of the estimated error correction model. The main 

first-generation panel unit root tests in the literature include Breitung (2000) and Levin et al. 

(2002) 𝑡 − statistics that assume a common unit root process; and the Im et al. (2003) 𝑊 −
 statistic, and the Fisher-type tests using ADF and PP 𝑐ℎ𝑖 − square statistics that assume 

individual unit root processes (see Maddala and Wu, 1999; Choi, 2001). The second tests are 

known as the second-generation panel unit root tests and have been proposed by Maddala and 

Wu (1999); Pesaran et al. (1999); Breusch and Pagan (1980); Chudik and Pesaran (2015), 

among others. In order to perform the correct panel unit root tests, it is therefore important to 

test for cross-sectional dependency of the estimated panel regression.  

Table no. 1 presents the estimated cross-sectional dependency tests based on estimated 

residuals of the growth equation.  

 
Table no. 1 – Panel-Based Cross-Dependency Test 

Variable 
Breusch-Pagan 

(1980) LM Test 

Pesaran (2004) 

CD Test 

Pesaran et al. 

(2008) LM 

adjusted Test 

Pesaran (2015) 

LM Test 

Estimated 

Residuals 

139.6* 

[0.000] 

8.224* 

[0.000] 

31.13* 

[0.000] 

46.81* 

[0.000] 

Note: for all p-values: * 1% significance level; ** 5% significance level.  

 

As illustrated in Table no. 1, all test results show that for each test statistic and the 

associated p-values, we reject the null hypothesis of cross-sectional independence or no cross-

sectional dependence at the conventional significance level of 1%. This informs the study to 

conduct second generation panel unit root tests. 

Given that there is evidence of cross-sectional dependency, the second-generation panel unit 

root results are reported in Table no. 2 suggested by Pesaran (2007). In order to eliminate cross 

dependency, Pesaran (2007) suggest to augment the standard Dickey-Fuller (DF) or Augmented 

Dickey-Fuller (ADF) regressions with cross-section averages of lagged levels and first-

differences of the individual series to estimate cross-sectional dependent ADF (CADF) statistics.  

Conversely, Pesaran (2007) suggests another second-generation panel unit root test that 

modifies the Im, Pesaran and Shin (IPS, Im et al., 2003) first-generation panel unit root test 

to account for heterogeneous panels with cross-sectional dependence. As illustrated in Table 

no. 2, the results reveal that the logs of real GDP per capita (LNRGDP) are strictly integrated 

of order one 𝐼(1) while trade openness variable is strictly integrated of order zero, 𝐼(0), 

regardless of which methodology applied. The other variables show mixed results when a 

constant or a constant and trend are included in the test equation. For instance, when the 

Pesaran (2003) CADF methodology is applied, the logs of debt, government consumption, 

real effective exchange rate are strictly integrated of order zero when only a constant is added 

to the test equation; while Pesaran (2007) CIPS approach shows that only the log of inflation 

is strictly integrated of order zero when a constant and trend are included in the test equation. 

Overall, the second-generation panel unit root results confirm that all variables used in this 

study are either integrated of order one or zero. Hence, we can proceed to test for panel 

cointegration of our model.  
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Table no. 2 – Second Generation Panel Stationarity Test 

 Stationarity of all Variables in Levels Stationarity of all Variables in 1st Difference 

 
Im et al. (2003) 

CADF 

Pesaran (2007)  

CIPS 

Im et al. (2003) 

CADF 
Pesaran (2007) CIPS 

Variable 
Without 

Trend  

With 

Trend  

Without 

Trend  

With 

Trend  

Without 

Trend  

With 

Trend  

Without 

Trend  

With 

Trend  

LNRGDPC 
-2.142 

[0.112] 

-2.525 

[0.253] 

-1.517 

[-2.33] 

-2.083 

[-2.84] 

-3.883* 

[0.000] 

-4.201* 

[0.000] 

-4.840* 

[-2.55] 

-5.040* 

[-3.06] 

LNDEBT 
-2.725* 

[0.001] 

-2.876** 

[0.027] 

-2.267 

[-2.33] 

-2.385 

[-2.84] 
- - 

-5.285* 

[-2.55] 

-5.280* 

[-3.06] 

LNINV 
-2.321** 

[0.034] 

-2.287 

[0.575] 

-2.113 

[-2.33] 

-2.018 

[-2.84] 
- 

-3.518* 

[0.000] 

-4.068* 

[-2.55] 

-4.332* 

[-3.06] 

LNPOPG 
-2.383** 

[0.021] 

-2.451 

[0.345] 

-1.882 

[-2.33] 

-1.989 

[-2.84] 
- 

-4.414* 

[0.000] 

-4.988* 

[-2.55] 

-5.060* 

[-3.06] 

LNGC 
2.363** 

[0.025] 

-2.979* 

[0.011] 

-1.796 

[-2.33] 

-2.256 

[-2.84] 
- - 

-5.021* 

[-2.55] 

-5.041* 

[-3.06] 

LNREER 
-2.32** 

[0.035] 

-2.097 

[0.808] 

-2.472** 

[-2.33] 

-2.125 

[-2.84] 
- - 

-5.456* 

[-2.55] 

-5.450* 

[-3.06] 

LNRIR 
-2.165 

[0.097] 

-2.693 

[0.102] 

-1.695 

[-2.33] 

-2.158 

[-2.84] 

-4.770* 

[0.000] 

-4.750* 

[0.000] 

-5.282* 

[-2.55] 

-5.289* 

[-3.06] 

LNINFL 
-2.355** 

[0.027] 

-2.731 

[0.080] 

-3.196* 

[-2.55] 

-3.475* 

[-3.06] 
- 

-5.287* 

[0.000] 
- - 

LNTRADE 
-3.162* 

[0.000] 

-3.203* 

[0.001] 

-3.223* 

[-2.55] 

-3.445* 

[-3.06] 
- - - - 

Note: for Pesaran (2003) CADF all p-values: * 1% significance level, ** 5% significance level. For 

Pesaran (2007) CIPS, critical values: 1% -2.55, 5% -2.33 without trend; 1% -3.06, 5% -2.84 with trend. 

 

4.2 Panel-Based Cointegration Tests 

 

The use of the pooled mean group panel ARDL estimation method also requires that 

the study variables should be cointegrated. There are a number of panel cointegration tests 

that have been proposed in the literature and include Pedroni (1999, 2004) and Kao (1999) 

who extend the Engle and Granger (1987) cointegration test; and combined individual tests 

proposed by Fisher (1932) and extended by Maddala and Wu (1999) that combines tests 

from individual cross-sections. In this study, we employ Kao (1999) panel cointegration 

test that specifies cross-section intercepts and homogeneous coefficients on the first stage 

regressors. The Kao (1999) test null hypothesis the variables are not cointegrated in all 

panels. Kao (1999) reports five test statistics that include: a modified DF t-statistic; DF t-

statistic; ADF t-statistic; unadjusted modified DF t-statistic; and unadjusted DF t-statistic. 

Table no. 3 report these test results.  

 
Table no. 3 – Kao (1999) Panel Cointegration Test Results  

Cointegration 

Test 

Modified 

DF  

(t-statistic) 

DF  

(t-statistic) 

ADF 

(t-statistic) 

Unadjusted modified DF  

(t-statistic) 

Unadjusted 

DF  

(t-statistic) 

Kao (1999) 
-3.45* 

[0.000] 

-1.62** 

[0.052] 

-1.64** 

[0.051] 

-1.46*** 

[0.072] 

-0.88 

[0.189] 

Note: Null Hypothesis: No cointegration in all panels; for all p-values: * 1% significance level; ** 5% 

significance level; *** 10% significance level. 
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As illustrated in Table no. 3, the evidence shows that the null hypothesis of no long-run 

relationships is rejected for the augmented growth function at the 1%, 5% and 10% 

significance level of four of the five test statistics reported by Kao (1999). The empirical 

results of our panel cointegration test prove that a long-run level relationship exists between 

real GDP per capita conditioned on gross government debt, investment, population growth, 

government consumption, the real exchange rate, the real interest rate, inflation, and trade 

openness. Thus, based on the second-generation panel unit root as well as panel cointegration 

test results, we can proceed to use the pooled mean group panel ARDL estimation method 

suggested by Pesaran et al. (1999) and modified to account for cross-sectional dependency 

using a cross-sectional ARDL model proposed by Chudik et al. (2013).  

 

5. EMPIRICAL ANALYSIS OF THE SECOND-GENERATION PANEL ARDL 

REGRESSION RESULTS 

 

Table no. 4 presents the empirical results for the full sample period, 1970-2018 on the 

relationship between public debt and economic growth conditioned on other covariates in the 

Euro area. The Pooled Mean Group (PMG) estimation results from the panel ARDL that take 

into account cross-sectional dependency are illustrated under panel 1 while the country-

specific short-run estimated results are presented in panel 2. As illustrated in Tables no. 4, the 

reported CD test is 1.54 and has a computed p-value of 0.1224, implying no cross-dependency 

among the residuals of the estimated panel ARDL equation.     
Another important estimation result is the coefficient of the error-correction term for the 

entire model (-0.649) which is statistically significant at the 1% significance level and falls 

within the recommended speed of adjustment range of [0, -1). The long-run cointegration 

relationship is supported by six of the ten countries studied, namely Portugal, Spain, France, 

Ireland, Belgium, and Greece whose speed of adjustments are also negative and are 

statistically significant at the 1% and 5% significance levels. The closer is the speed of 

adjustment to -1 the quicker will the economy return back to its equilibrium path whenever a 

shock is experienced from any of the covariates included. In terms of long-run homogeneity 

the PMG estimation results reveal that only the real exchange rate and real interest rates are 

negatively and significantly associated with income per capita and the results are statistically 

significant at the 1% and 5% significance level.  

While the coefficient of public debt has the right negative sign in the long run, it is 

insignificant. The same variables are also statistically significant in the short run, where the 

results reveal that the growth rates of real effective exchange rate and real interest rate are 

negatively associated with the growth of real GDP per capita when all countries are pooled. 

Both these results are found to be statistically significant at the 5% significance level in the 

short run. In terms of country-specific results, the study countries portray mixed outcomes, 

particularly for the growths of public debt, investment, government consumption, and 

inflation. Much as public debt is statistically insignificant when all countries are pooled, the 

results reveal that in Italy the growth of public debt is positively associated with the growth 

of real GDP per capita; while in Greece the growth of public debt is negatively associated 

with the growth of real GDP per capita. These results are statistically significant at the 5% 

and 1% significance level, respectively. 
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Similarly, the growth of investment is mixed. While statistically insignificant when all 

countries are pooled, only Spain and Belgium reveal significant results where the growth of 

investment is positively associated with the growth of income in Spain but negatively 

associated with the growth of income in Belgium. These results are statistically significant at 

the 1% and 10% significance level. In terms of government consumption, the results show 

that the growth of government consumption is negatively and significantly associated with 

the growth of income in Portugal at the 5% significance level; and positively and significantly 

associated with the growth of income in Spain and Greece at the 5% and 10% significance 

levels. The volatility of inflation also portrays mixed results, where the results show that while 

the growth of inflation is positively and significantly associated with the growth of income in 

Portugal; it is negatively and significantly associated with the growth of income in Spain. 

These results are statistically significant at the 1% and 5% levels of significance.  

Only population growth, real effective exchange rate, and real interest rates reveal 

consistent results across countries. While population growth is significantly positive when all 

countries are pooled in the short run at the 10% significance level, it is statistically significant 

in only three countries, namely Portugal, Spain and Italy. This is expected particularly when 

the growth of population is very low. The growth of the real effective exchange rate is also 

found to be negatively and significantly associated with the growth of income per capita when 

all countries are pooled; and in Italy and Greece in the short-run at the 5% and 10% 

significance level. Similarly, the growth of real interest rate is negatively and significantly 

associated with the growth of income when all countries are pooled and driven by Greece 

with results statistically significant at the 1% and 5% significance levels. While the growth of 

trade is insignificant when all countries are pooled in the short run, country-specific results 

show that the growth of trade in the short run is negatively and significantly associated with 

the growth of income in Spain at the 1% significance level. Lastly, the only country that was 

affected by the creation of the European Monetary Union in 1998 was Greece where the 

results show a negative and significant association between the dummy variable and the 

growth of income in the short-run at the 10% significance level.  

The next question we investigate in this paper is whether indeed the relationship between 

public debt and income per capita is non-linear or follows an inverted U-shape. The results 

are reported in Table no. 5, where we display results on public debt nonlinearities for six 

subsamples from 1970-2005 to 1970-2010.  

As illustrated in Figure no. 3, the graph showed that six out of the ten countries 

experienced a debt-to-GDP ratio that was below the 60-70% threshold for developed countries 

as promulgated by the IMF during the period 1970 to 2006. These countries include Portugal, 

Spain, the United Kingdom, France, Finland, and Germany. Rather than introducing a linear 

spline function as suggested by most studies (see Schclarek, 2004) or an interactive dummy 

variable (Kumar and Woo, 2010), we limit the sample to the period when the public debt-to-

GDP ratio was less than 60-70% threshold in the six countries and this starts from the year 

2005 onwards. 
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Table no. 5 – Pooled Mean Group Estimation Results – Reduced Samples  

(1970-2005; 1970-2006; 1970-2007) 

Panel 1 – Estimated Long-Run Coefficients (Elasticities) [Dependent Variable: Log of Real GDP 

per capita   log (𝑅𝐺𝐷𝑃)𝑡] 

Regressor 1970-2005 1970-2006 1970-2007 1970-2008 1970-2009 1970-2010 

INT 
-16.76 

[0.114] 

-48.14 

[0.366] 

1.128 

[0.554] 

1.715 

[0.422] 

1.958 

[0.241] 

2.318 

[0.247] 

  𝒍𝒐𝒈 (𝑫𝑬𝑩𝑻)𝒕 
-2.238*** 

[0.101] 

-1.243 

[0.360] 

-0.086 

[0.482] 

-0.065 

[0.550] 

-0.083 

[0.371] 

-0.003 

[0.936] 

  log (𝐼𝑁𝑉)𝑡 
-0.791 

[0.171] 

0.549 

[0.152] 

0.101 

[0.244] 

0.063 

[0.331] 

0.121 

[0.097] 

0.031 

[0.240] 

  log (𝑃𝑂𝑃𝐺)𝑡 
-0.288 

[0.857] 

3.025 

[0.227] 

0.268* 

[0.008] 

0.204* 

[0.006] 

0.248 

[0.013] 

0.183 

[0.014] 

  log (𝐺𝐶)𝑡 
-0.077 

[0.397] 

-0.145 

[0.267] 

-0.013* 

[0.003] 

-0.013*** 

[0.067] 

-0.011 

[0.156] 

-0.006 

[0.297] 

  log (𝑅𝐸𝐸𝑅)𝑡 
-0.479*** 

[0.067] 

-2.083 

[0.325] 

-0.312 

[0.148] 

-0.214 

[0.294] 

-0.336 

[0.125] 

-0.218 

[0.030] 

  log (𝑅𝐼𝑅)𝑡 
-1.538*** 

[0.105] 

-0.522 

[0.498] 

-0.019 

[0.712] 

-0.054 

[0.229] 

-0.008 

[0.875] 

0.026 

[0.216] 

  log (𝐼𝑁𝐹𝐿)𝑡 
-0.050 

[0.157] 

0.024** 

[0.020] 

0.014** 

[0.027] 

0.010*** 

[0.064] 

0.014 

[0.085] 

0.008 

[0.137] 

  log (𝑇𝑅𝐴𝐷𝐸)𝑡 
-0.098 

[0.563] 

0.046 

[0.494] 

-0.053 

[0.187] 

-0.061*** 

[0.072] 

-0.045 

[0.158] 

-0.033 

[0.174] 

Panel 2 – Estimated Short-Run Coefficients (Elasticities) [Dependent Variable: change in log of 

Real GDP per capita   ∆log (𝑅𝐺𝐷𝑃)𝑡] 

INT 
19.80 

[0.421] 

2.701 

[0.508] 

1.147 

[0.697] 

0.468 

[0.869] 

0.559 

[0.834] 

1.070 

[0.731] 

  ∆𝒍𝒐𝒈 (𝑫𝑬𝑩𝑻)𝒕 
1.617 

[0.432] 

0.043 

[0.854] 

-0.038 

[0.755] 

-0.031 

[0.796] 

-0.073 

[0.422] 

-0.013 

[0.842] 

  ∆log (𝐼𝑁𝑉)𝑡 
1.125 

[0.420] 

0.171 

[0.298] 

0.071 

[0.286] 

0.029 

[0.568] 

0.073 

[0.315] 

0.002 

[0.967] 

  ∆log (𝑃𝑂𝑃𝐺)𝑡 
2.737 

[0.304] 

0.567*** 

[0.052] 

0.253* 

[0.003] 

0.180* 

[0.007] 

0.250 

[0.001] 

0.215 

[0.002] 

  ∆log (𝐺𝐶)𝑡 
-0.010 

[0.717] 

-0.021** 

[0.050] 

-0.014* 

[0.001] 

-0.008 

[0.372] 

-0.006 

[0.412] 

-0.003 

[0.662] 

  ∆log (𝑅𝐸𝐸𝑅)𝑡 
0.466 

[0.498] 

-0.022 

[0.921] 

-0.170 

[0.325] 

-0.078 

[0.646] 

-0.219 

[0.247] 

-0.177 

[0.165] 

  ∆log (𝑅𝐼𝑅)𝑡 
1.735 

[0.387] 

0.124 

[0.636] 

-0.009 

[0.914] 

-0.049 

[0.493] 

-0.019 

[0.768] 

0.014 

[0.723] 

  ∆log (𝐼𝑁𝐹𝐿)𝑡 
0.077 

[0.242] 

0.014*** 

[0.098] 

0.011** 

[0.039] 

0.007*** 

[0.092] 

0.013 

[0.022] 

0.011 

[0.049] 

  ∆log (𝑇𝑅𝐴𝐷𝐸)𝑡 
0.307 

[0.356] 

0.001 

[0.975] 

-0.035 

[0.261] 

-0.050*** 

[0.057] 

-0.033 

[0.244] 

-0.029 

[0.295] 

DUM_EURO 
-0.053 

[0.604] 

0.006 

[0.738] 

0.004 

[0.619] 

0.002 

[0.840] 

0.003 

[0.795] 

0.006 

[0.506] 

  𝐸𝐶𝑀𝑡−1 
-0.551 

[0.614] 

-0.378 

[0.375] 

-0.532 

[0.135] 

-0.318 

[0.311] 

-0.420 

[0.249] 

-0.486 

[0.174] 

Note: for all p-values: *** 1% significance level; ** 5% significance level; * 10% significance level. 
 



306 Chirwa, T. G., Odhiambo, N. M. 
 

As illustrated in Table no. 5, the only evidence that supports a non-linear relationship 

between public debt and economic growth is in the short-run for the years 2005 and 2006. The 

short-run PMG estimate reveals that a 1% increase in public debt that was below the 70% 

threshold increased income per capita during the two periods that ranged between 1.62% and 

collapsed to 0.04% though statistically insignificant. Thereafter, the relationship changes where 

the growth of public debt is negatively associated with the growth of income in the short-run 

when the 60-70% debt threshold is violated, albeit the results were statistically insignificant. 

However, the long-run pooled results consistently revealed a negative association between the 

growth of public debt and income per capita throughout the block periods analysed. 

Finally, for the PMG estimation results to be robust, the panel ARDL model assumes 

that the error terms are white noise or independently and identically distributed. Table no. 6 

presents the estimated test results of the cross-sectional dependency regressions estimated in 

this study. There are a number of tests that test for normality, skewness and kurtosis. However, 

for panel data, such tests are not robust since, for instance, the standard Jarque-Bera normality 

test is unable to disentangle the influence of individual and remainder cross-sections from 

non-Gaussian distributions (Galvao et al., 2013). Rather than using such standard tests, the 

study employs a new test proposed by Galvao et al. (2013) that combines a number of tests 

to identify non-normality in standard error cross-sections in panel models. The importance of 

Alejo et al. (2015) normality test is that it explores skewness and kurtosis in each cross-section 

or jointly, thereby extending the standard Jarque-Bera normality test.   

 
Table no. 6 – Skewness, Kurtosis and Normality Tests for Estimated Residuals 

Estimated 

Residuals 
Skewness_e Kurtosis_e Skewness_u Kurtosis_u 

Joint test 

Normality_e 

Joint test 

Normality_u 

Residuals  

(1970-2018) 

1.40 

[0.160] 

1.34 

[0.180] 

0.94 

[0.350] 

0.89 

[0.372] 

3.77 

[0.152] 

1.67 

[0.434] 

Residuals  

(1970-2005) 

-0.66 

[0.511] 

0.89 

[0.374] 

-0.99 

[0.324] 

0.06 

[0.953] 

1.22 

[0.543] 

0.98 

[0.613] 

Residuals  

(1970-2006) 

0.68 

[0.494] 

-0.10 

[0.918] 

-0.32 

[0.747] 

-1.14 

[0.254] 

0.48 

[0.787] 

1.40 

[0.495] 

Residuals  

(1970-2007) 

1.11 

[0.267] 

1.87 

[0.061] 

1.29 

[0.197] 

-0.63 

[0.528] 

4.74 

[0.093] 

2.06 

[0.356] 

Residuals  

(1970-2008) 

1.03 

[0.301] 

1.95 

[0.051] 

1.27 

[0.203] 

-0.52 

[0.604] 

4.87 

[0.087] 

1.89 

[0.389] 

Residuals  

(1970-2009) 

0.98 

[0.329] 

1.76 

[0.079] 

1.91 

[0.057] 

0.22 

[0.825] 

4.04 

[0.132] 

3.68 

[0.158] 

Residuals  

(1970-2010) 

1.17 

[0.241] 

1.78 

[0.075] 

1.94 

[0.052] 

0.23 

[0.816] 

4.55 

[0.103] 

3.83 

[0.147] 

Note: for all p-values: *** 1% significance level; ** 5% significance level. 
 

As presented in Table no. 5, the panel data used in this study exhibit normal distributions 

within cross-sections as we could not reject the test statistics at the 5% significance level. This 

means that the computed coefficients in all panel ARDL regression models estimated in this 

study are efficient estimates and not biased.  
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6. CONCLUSION AND POLICY IMPLICATIONS 

 

The paper set out to investigate the relationship between public debt and economic 

growth in ten European countries that are part of the EMU of the European Union using a 

panel-based ARDL error correction model with cross-section dependence. These countries 

include Portugal, Greece, Spain, Italy, the United Kingdom, France, Belgium, Finland, 

Germany and Ireland. The paper focused on understanding first the growth dynamics in these 

countries by empirically investigating the relationship between the accumulation of public 

debt and economic growth conditioned on other factors that drive growth; and second, 

investigating whether indeed public debt stimulates economic growth when it is below the 60-

70% debt-to-GDP threshold.  

The overall results of the study reveal that much as public debt exhibit the correct 

negative sign, public debt is not significantly associated with the income per capita both in 

the short- and long-run. It is only on the short-run that public debt becomes influential only 

in two of the ten countries studied where the study revealed a positive and significant 

association between the growth of debt and income per capita in Italy and, conversely, a 

negative and significant relationship in Greece. In terms of whether there are threshold effects 

when countries accumulate debt, the study finds statistically insignificant results though being 

positive in the short-run in some years and negative in others in countries that experienced 

low debt levels during the study period. evidence of such, particularly when investigating the 

relationship between public debt and economic growth in countries that experienced low debt 

levels during the study period.  

The study also finds that the growth of population in the short-run is consistently 

positively associated with the growth of income per capita for pooled and individual countries 

such as Portugal, Spain and Italy. Similar results are noted between the growth of real effective 

exchange rate and income per capita in the short run for pooled and individual countries such 

as Italy and Greece. Other short-run significant results are found between the growth of real 

interest rates and income per capita in Greece. The growth of trade in the short-run was found 

to have a negative and significant relationship with income per capita only in Spain. 

Investment, government consumption and inflation portrayed short-run mixed results: the 

growth of investment was found to have a significant positive impact on income per capita in 

Spain and a negative impact in Belgium. The growth of government consumption was found 

to have a positive impact on income per capita in Spain and Greece, and a negative impact in 

Portugal. The growth of inflation, on the other hand, was found to have a positive impact on 

income per capita in Portugal and a negative impact in Spain. Last but not least, the results 

reveal that the establishment of the EMU in 1998 had a negative and significant impact on 

income per capita only in Greece.  

These results have significant policy implications, especially for the continuation of the 

EMU in the European Union. Though there are many recommendations to be made from the 

study results, we emphasize on one as relates to growth dynamics. The argument put forward 

by public debt economists that the relationship between debt and economic growth in non-

linear is evident only in the short-run and the cut-off point is 70% of GDP for the study 

countries. However, regardless of meeting the debt threshold for advanced economies or not, 

the growth of public debt has a negative impact on economic growth in the long run, which 

may be driven by negative market perceptions, uncertainty, or potential crowding-out effects 

on investment. Thus, we recommend that the concept adopted by the Stability and Growth 
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Pact that allows countries to accumulate debt to no-more than 60% as well as maintain a 

budget deficit of not more than 3% should be discouraged at all costs and more towards 

ensuring either a budget balance or surplus in public finances.   
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Notes 
1 The study employs STATA 16 for all panel unit root tests, cointegration tests, and regression analysis. 
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