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a b s t r a c t

Against the background of the euro area sovereign debt crisis, our
paper investigates the relationship between public debt and
economic growth and adds to the existing literature in the
following ways. First, we use a dynamic threshold panel method-
ology in order to analyse the non-linear impact of public debt on
GDP growth. Second, we focus on 12 euro area countries for the
period 1990–2010, therefore adding to the current discussion on
debt sustainability in the euro area. Our empirical results suggest
that the short-run impact of debt on GDP growth is positive and
highly statistically significant, but decreases to around zero and
loses significance beyond public debt-to-GDP ratios of around 67%.
This result is robust throughout most of our specifications, in the
dynamic and non-dynamic threshold models alike. For high debt-
to-GDP ratios (above 95%), additional debt has a negative impact
on economic activity. Furthermore, we can show that the long-
term interest rate is subject to increased pressure when the
public debt-to-GDP ratio is above 70%, broadly supporting the
above findings.

� 2012 Elsevier Ltd. All rights reserved.

1. Introduction

The current sovereign debt crisis with its epicenter in the euro area has forcefully revived the
academic and policy debate on the economic impact of public debt. Market concerns with respect to
fiscal sustainability in vulnerable euro area countries have grown and spread to other countries,
strengthening the concern that high public debt levels harm economic growth. Against this back-
ground, empirical research has started to focus on possible non-linearities within the debt-growth
nexus, with specific attention given to high public debt levels.
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Nonetheless, the empirical literature on this topic remains scarce (see for example Schclarek, 2004;
Reinhart and Rogoff, 2010; Kumar and Woo, 2010) and only few studies employ a non-linear impact
analysis and are of particular interest for our paper. A recent contribution is provided by Checherita and
Rother (2010). Expressing growth as a quadratic functional form of debt in a sample of twelve euro area
countries over a period starting in 1970, the paper finds significant evidence for a concave (inverted U-
shape) relationship. The debt turning point, beyond which debt starts having a negative impact on
growth, is found at about 90–100% of GDP.1

Papers that relate more closely to the non-linear panel threshold methodology employed in our
paper include the work by Chang and Chiang (2009) and Cecchetti et al. (2011). Both of these papers
employ the threshold methodology for non-dynamic panels. Chang and Chiang (2009) analyse
a sample of 15 OECD countries and use yearly observations for the period 1990–2004. In a general-
isation of the Hansen (1999) multiple regime panel threshold model, they find two threshold values in
a regression of GDP per capita growth on the debt-to-GDP ratio. Using two control variables (unem-
ployment and gross fixed capital formation) they find debt-to-GDP threshold values of 32.3% and
66.25%. Interestingly, the impact of the debt ratio is positive and significant in all three regimes, higher
in the middle regime and lower in the two outer regimes. They thus cannot support the crowding-out
view if the debt-to-GDP ratio is higher than the upper threshold value.2 Cecchetti et al. (2011) use
a sample of 18 OECD countries for the period 1980–2010 and obtain a threshold for government debt at
85% of GDP. In contrast to Chang and Chiang (2009), they find a negative impact on growth in the high
debt regime.

Going through the current empirical debt-growth literature, three characteristics become apparent.
First, none of the abovementioned papers uses a dynamic panel threshold approach, which – due to the
likelypersistence of theGDPgrowth rate– can lead to inconsistent results.We include thesedynamics in
our analysis, therefore controlling for growth persistence and adding to the reliability of our results. As
a direct consequencewecan rely upon amethodology that iswell suited for a short-run relationship as it
is estimated here.

Second, most of the above papers study the long-term impact of debt on growth (Schclarek, 2004;
Reinhart and Rogoff, 2010; Kumar and Woo, 2010; Checherita and Rother, 2010).3 So far the only
exception has been Chang and Chiang (2009), who rely exclusively on yearly data and thus capture
a short-term impact comparable to our focus. Other short-term growth analyses normally study the
impact of monetary or fiscal policy shocks (see Hemming et al. 2002 and van Riet 2010 for relevant
surveys on fiscal multipliers) and if the role of debt is accounted for, its influence is indirect. As an
example, IMF (2008) finds the impact of discretionary fiscal impulses on real GDP growth to be
contingent on the level of debt (i.e. it is positive and larger at low government debt levels), but a direct
impact of debt on growth is not analysed. Differently from these studies, our objective is to investigate
the direct (short-term) impact of debt on growth.

Third, Checherita and Rother (2010) has been so far the only paper focussing exclusively on euro
area countries. This is surprising as the EMU offers economic dynamics that are rarely found elsewhere
in the world. Moreover, with the current sovereign debt crisis, the euro area would be in need of
particular attention, while averaging across OECD countries would make such inferences difficult.

To summarise, our paper adds to the existing literature in the following ways. First, we use
a dynamic threshold panel methodology to analyse the non-linear impact of public debt on GDP

1 Confidence intervals for the debt turning points provided in Checherita and Rother (2010) suggest that the negative growth
effect of high debt may start already from levels of around 70–80% of GDP.

2 Chang and Chiang (2009) apply a panel smooth transition regression (PSTR), with a continuous transition function
depending on an observable transition variable. In their additive version of this model, the transition function becomes an
indicator function, with I[A] ¼ 1 when event A occurs, and 0 otherwise. As a consequence, the additive PSTR model is equivalent
to the multiple regime threshold model developed by Hansen (1999).

3 Checherita and Rother (2010) use both yearly data for the dependent variable (and one year-lagged debt data), as well as 5-
year overlapping and non-overlapping averages (with debt measured at the beginning of the 5-year period and estimates
corrected in all cases for time autocorrelation), but do not find radically different results across the various specifications.
Cecchetti et al. (2011) use the (less conventional) long-term approach by employing only the 5-year overlapping average
growth rates.
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