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Abstract 

This Policy Brief examines the effects of macroeconomic and budget balance shocks on public debt trajectories in the 

euro area. A positive GDP shock leads to a persistent decline in the debt-to-GDP ratio, while a positive GDP deflator 

shock reduces the debt ratio only temporarily. A positive primary balance shock, reflecting discretionary austerity, 

lowers the debt ratio considerably, albeit with a lag of around one year. Fiscal austerity is more effective in reducing 

debt after periods of economic expansion than after recessions, and more effective when the initial public debt is low 

than when it is high. Moreover, a positive GDP shock reduces the debt stock to a larger extent when the debt stock is 

large than when it is low. Finally, the response of debt to a positive budget balance shock is more persistent and 

statistically significant when the shock is large. 
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Introduction 

Many European economies have experienced substantial fiscal strain and seen their stocks of public debt grow in the 

years since the euro was introduced in 1999 (see Figure 1). The debt has grown despite the provisions of the Stability 

and Growth Pact and numerous changes in the fiscal and macroeconomic governance frameworks of the EU.  

 

The European economies have meanwhile endured numerous macroeconomic shocks, including the global financial 

crisis, the European debt crisis, the Covid-19 lockdowns, and spiking energy prices after the Russian invasion of 

Ukraine. These developments raise the question how various macroeconomic shock have affected the trajectories of 

public debt in the euro area. 
 
 

Figure 1. General government gross debt, per cent of GDP, 2000q1-2025q1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Eurostat 
 
 
 

In Tkacevs and Staehr (2025), we revisit the impact of macroeconomic and budget balance shocks on public debt in 

the euro area. There have been other papers in the field recently, including Cherif and Hasanov (2018), Patel and 

Peralta-Alva (2024) and Serio (2024), but none of them focus on the euro area.  

 

We use a quarterly panel dataset comprising 11 of the first 12-euro area countries, with Ireland excluded because of 

the extreme volatility in its data. We employ a two-step methodology where structural shocks are identified using a 

structural VAR model in the first stage, and those shocks are used in panel local projections in the second stage to 

produce impulse responses for public debt and other variables of interest.  

 

Our approach makes it easy to model state-dependencies and non-linearities, which are key themes in our paper. Some 

studies have considered state-dependence (Auerbach and Gorodnichenko, 2017) and non-linearities (Ben Zeev et al., 

2023), but the studies typically focus on fiscal multipliers and only rarely consider the dynamics of debt. We take these 

ideas further by considering a number of different state-dependencies and non-linearities. 
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Different macroeconomic and fiscal shocks affect the public debt-to-
GDP ratio in the euro area in very different ways…  

Our analysis shows that shocks to GDP, inflation, interest rates and the primary budget balance have very different 

impacts on public debt trajectories in the euro area (Figure 2). A positive GDP shock leads to a lasting reduction in the 

public debt-to-GDP ratio, with most of the improvement happening within the first year. Higher inflation, captured as 

a positive shock to the GDP deflator, also lowers the debt ratio at first, but this effect fades over time as governments 

adjust their fiscal policies. An interest rate shock increases the debt ratio over time, but the effect is small in the short 

term. A fiscal austerity shock results in a persistent decline in the public debt-to-GDP ratio, though the initial impact is 

limited because austerity tends to slow economic growth.  
 
 

Figure 2. Response of the public debt-to-GDP ratio to macroeconomic and budget balance shocks 
(percentage points) 

 
 

  

  

Source: Authors’ estimates 
Note: The charts show the change in the public debt ratio in percentage points of GDP in response to an increase 
of 1 percentage point in GDP growth, GDP deflator inflation, the implicit interest rate, and the primary balance 
ratio to GDP. The horizontal axis shows quarters. The 90% conference bands are constructed using Driscoll-Kraay 
standard errors. 

 

 

… but the effects are state-dependent … 

The debt stock may respond differently under different circumstances or economic conditions when the shock hits the 

economy.  

 

We explore whether the initial level of public debt matters for how it responds to shocks (Figure 3). A positive GDP 

shock lowers the public debt ratio both when the initial debt is low and when it is high. The effect is particularly strong 

and remains statistically significant over all the 20 quarters considered when initial debt levels are high. The dynamics 

of how inflation shocks impact public debt differ in the two cases, but the confidence intervals are large. Fiscal austerity 

measures have little impact when initial debt is large, as the response then is statistically insignificant. However, when 

initial debt levels are low, austerity is more effective and leads to a noticeable and significant decline in public debt in 

the longer term. These findings remain robust in all cases even when we use alternative thresholds for distinguishing 

between cases of low and high debt levels. 
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Figure 3. Response of the public debt-to-GDP ratio to macroeconomic and budget balance shocks when 

debt is high or low (percentage points) 
 

  

 

  
 

Source: Authors’ estimates 
Note: The charts show the change in the public debt ratio in percentage points of GDP in response to an 
increase of 1 percentage point in GDP growth, GDP deflator inflation, the implicit interest rate, and the primary 
balance ratio to GDP. The horizontal axis shows quarters. Red lines represent IRFs for the low debt state when 
the public debt ratio is below 80 per cent of GDP; blue lines represent IRFs for the high debt state when the 
public debt ratio is above 80 per cent of GDP. The dashed lines and shaded areas represent 90% confidence 
intervals constructed using Driscoll-Kraay standard errors. 

 

 

 

We next compare how public debt reacts to shocks when the economy was initially in a boom and when it was in a 

slump (Figure 4). Fiscal austerity is more effective at reducing debt when the economy is expanding, while the impact 

is limited during recessions. This finding suggests that countercyclical fiscal policies that tighten during booms and 

support growth during slumps may be the preferable strategy for ensuring debt sustainability. It may also be noted 

that higher interest rates tend to push public debt up more strongly during booms than during downturns. 
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Figure 4. Response of the public debt-to-GDP ratio to macroeconomic and budget balance shocks during 
booms and slumps (percentage points) 

 
 
 

 

 

  

Source: Authors’ estimates 
Note: The charts show the change in the public debt ratio in percentage points of GDP in response to an 
increase of 1 percentage point in GDP growth, GDP deflator inflation, the implicit interest rate, and the primary 
balance ratio to GDP. The horizontal axis shows quarters. Red lines represent IRFs for the boom state, while 
blue lines represent IRFs for the recession state. The dashed lines and shaded areas represent 90% confidence 
intervals constructed using Driscoll-Kraay standard errors. 

 
 
 
 

… and also depend on the magnitude of the shock in some cases 

We also examine how the size of the shocks influences the dynamics of public debt. The main differences are for 

inflation and budget balance shocks (Figure 5). Small inflation shocks lead to a more prolonged reduction in public 

debt than large shocks do. Moreover, large improvements in the budget balance have a stronger and more lasting 

impact in reducing debt than small shocks have. 
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Figure 5. Response of public debt in percentage points to small and large macroeconomic  

and budget balance shocks 
 
 
 

  

 
 

Source: Authors’ estimates 
Note: The charts show the change in the public debt ratio in percentage points of GDP in response to an increase 
of 1 percentage point in GDP growth, GDP deflator inflation, the implicit interest rate, and the primary balance 
ratio to GDP. The horizontal axis shows quarters. Red lines represent IRFs for large shocks that exceed 1 
standard deviation; blue lines represent IRFs for small shocks that are below 1 standard deviation. The dashed 
lines and shaded areas represent 90% confidence intervals constructed using Driscoll-Kraay standard errors. 

 
 
 
 
 

Conclusion 

The findings in Tkac evs and Staehr (2025) contribute to ongoing debates on debt sustainability and fiscal governance 

in the euro area, issues that are of particular importance given the revisions to the fiscal rules in 2024 that seek to 

ensure the dynamics of debt remain sustainable while preserving flexibility in fiscal policymaking. 

  

A key insight of the paper is that while fiscal policy is essential for managing public debt, macroeconomic conditions, 

particularly changes in economic growth and interest rates, also play decisive roles. Moreover, the dynamics of public 

debt depend on the state of the economy and the initial level of debt as well as on the size of shocks. These state-

dependent and non-linear effects have received limited attention in the literature, yet our results suggest they are of 

importance. This underscores the importance of designing fiscal policy frameworks that are responsive to country-

specific economic conditions. 
 
 
 
 
 
 
 
 

 



Public Debt on the Run: The Role of Macroeconomic Shocks, State Dependence and Non-linearities 

 

SUERF Policy Brief, No 1313 7 

 
References 

Auerbach, A. J. and Y. Gorodnichenko (2017). Fiscal stimulus and fiscal sustainability. Fostering a Dynamic Global Economy, 

Proceedings of the 2017 Jackson Hole Economic Policy Symposium.  

Ben Zeev, N., V. A. Ramey, and S. Zubairy (2023). Do government spending multipliers depend on the sign of the shock? AEA 

Papers and Proceedings 113, 382-87. 

Cherif, R. and F. Hasanov (2018). Public debt dynamics: the effects of austerity, inflation, and growth shocks, Empirical 

Economics, 54, 1087-1105.  

Patel, N. and A. Peralta-Alva (2024). Public debt dynamics and the impact of fiscal policy, IMF Working Paper, WP/24/87, 

International Monetary Fund.  

Serio, Mario Di (2024). Public debt determinants: a time-varying analysis of core and peripheral euro area countries. Finance 

Research Letters, 69, #106101. 

Tkac evs, O. and K. Staehr (2025). The Effects of Macroeconomic and Budget Balance Shocks on Public Debt Trajectories in 

the Euro Area. Latvijas Banka Working Paper series, 8/2025; Eesti Pank Working Paper series, 2025/8. 

 

 

 

 
About the author(s) 

Oļegs Tkačevs is a Principal Economist at the Bank of Latvia. His main research activities include fiscal and structural 

policies, competitiveness and trade. In the past he represented the Bank of Latvia in the ESCB Working Group of Public 

Finance. During the great recession period he closely cooperated with counterparts from the IMF and EC on fiscal 

consolidation strategy and recommendations for structural reforms. In 2012 and 2013, he was an NCB expert at the 

Directorate General Economics of the European Central Bank. He holds a Ph.D. in Economics from the University of 

Latvia. https://orcid.org/0000-0001-6233-1153. 

 

Karsten Staehr is Professor of Macroeconomics at Tallinn University of Technology and a part-time research advisor 

at Eesti Pank. He holds a master’s degree from the Massachusetts Institute of Technology and master’s and Ph.D. 

degrees from the University of Copenhagen. He carries out research and policy analysis within macroeconomics, 

international finance, fiscal policy and public economics. He has previously worked for the Statistics Denmark, the 

World Bank, Norges Bank and the international organisation EuroFaculty. https://orcid.org/0000-0002-2128-6672. 

https://link.springer.com/article/10.1007/s00181-017-1260-3#auth-Reda-Cherif-Aff1
https://link.springer.com/article/10.1007/s00181-017-1260-3#auth-Fuad-Hasanov-Aff1-Aff2
https://orcid.org/0000-0001-6233-1153
https://orcid.org/0000-0002-2128-6672


Public Debt on the Run: The Role of Macroeconomic Shocks, State Dependence and Non-linearities 

 

SUERF Policy Brief, No 1313 8 

 

 

SUERF Policy Notes and Briefs disseminate SUERF Members‘ economic research, policy-oriented analyses, and views. They analyze 
relevant developments, address challenges and propose solutions to current monetary, financial and macroeconomic themes. The style is 
analytical yet non-technical, facilitating interaction and the exchange of ideas between researchers, policy makers and financial 
practitioners. 

SUERF Policy Notes and Briefs are accessible to the public free of charge at https://www.suerf.org/publications/suerf-policy-notes-and-briefs/. 

The views expressed are those of the authors and not necessarily those of the institutions the authors are affiliated with. 

© SUERF – The European Money and Finance Forum. Reproduction or translation for educational and non-commercial purposes is 
permitted provided that the source is acknowledged. 

Editorial Board: Ernest Gnan, David T. Llewellyn, Donato Masciandaro, Natacha Valla 

Designed by the Information Management and Services Division of the Oesterreichische Nationalbank (OeNB) 

SUERF Secretariat 
c/o OeNB, Otto-Wagner-Platz 3A-1090 Vienna, Austria  
Phone: +43 1 40 420 7206 
E-Mail:  suerf@oenb.at  
Website: https://www.suerf.org/ 

 

 

 

 

https://www.suerf.org/publications/suerf-policy-notes-and-briefs/
mailto:suerf@oenb.at
https://www.suerf.org/

