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ABSTRACT

HOJDAN, David: Debt-driven growth or growth-driven debt. [Dissertation thesis]. — Slovak
Academy of Sciences. Institute of Economic Research; Department of Macro-Financial
Analysis. — Supervisor: prof. Dr. Ing. Menbere Workie Tiruneh, PhD. — Bratislava: EU SAV,
2024, 113p.

This dissertation examines the relationship between government debt and economic growth,
highlighting the heightened relevance of this question in the aftermath of the global financial
crisis, the European debt crisis and the COVID-19 pandemic. These crises have pushed
government debt to new heights, highlighting the need for a nuanced understanding of how
debt affects economic growth as governments face ongoing challenges such as ageing
populations and climate change, which will put further pressure on public finance. Using panel
autoregressive distributed lag (ARDL) models and quarterly data for 37 advanced economies
from 1990 to 2019, the dissertation provides insights into the short- and long-term effects of
government debt on real GDP. This methodological choice reveals a significant yet complex
relationship between government debt and economic growth, suggesting that traditional
growth regression models may not capture the full spectrum of this dynamic. The results do
not provide conclusive evidence of a universal debt threshold that significantly affects growth,
challenging previous claims of a one-size-fits-all threshold. In addition, the study applies an
instrumental variables approach to assess the causal relationship between government debt
accumulation and economic growth, while navigating the intricacies of endogeneity. Focusing
on EU countries, components of the stock-flow adjustment are used as an instrument to
examine the impact of government debt accumulation on economic growth. Despite the
comprehensive approach, our results show no strong causal effect of debt accumulation on
growth. The dissertation examines how government debt affects economic growth through
channels such as country risk perceptions and sovereign bond yields. Using a methodological
framework that combines panel ordered logit models and an event study methodology, the
findings suggest that higher levels of government debt are associated with lower credit ratings,
and credit rating downgrades consequently leading to higher sovereign risk premia. This

relationship is particularly significant during economic downturns or financial instability,



highlighting the complex pathways through which government debt affects the economy. The
findings suggest the debt-growth nexus is rather indirect and future studies should focus on

examining the indirect effects of government debt on economic growth.

Keywords: government debt, economic growth, debt-growth nexus, panel ARDL model,

instrumental variables method, ordered logit, event study



ABSTRAKT

HOJDAN, David: Dlhom hnany rast alebo rastom hnany dlh. [Dizertatnd praca).

— Slovenska akadémia vied. Ekonomicky ustav; Oddelenie makrofinanénych analyz. —

Skolitel: prof. Dr. Ing. Menbere Workie Tiruneh, PhD. — Bratislava: EU SAV, 2024, 113 s.

Tato dizertaéna praca skima vztah medzi vladnym dlhom a ekonomickym rastom, s
osobitnym dorazom na jeho dolezitost’ v stvislosti s nedavnymi globalnymi ekonomickymi
krizami, vratane finan¢nej krizy, dlhovej krizy v eurozone a pandémie COVID-19. Tieto
udalosti zvysili vladny dlh na rekordné urovne a zdoraznili nutnost’ pochopenia vplyvu dlhu na
hospodarsky rast v Case, ked’ sa vlady zaoberaju vyzvami ako starnutie populacie a klimatické
zmeny. Analyzujuc Stvrtrocné udaje z 37 vyspelych ekonomik od roku 1990 do 2019
pomocou panelovych ARDL modelov, dizertatna praca odhaduje ako kratkodobé, tak
dlhodobé dopady vladneho dlhu na redlny HDP. Tento pristup poukazuje na zlozity vztah
medzi dlhom a hospodarskym rastom, signalizujic, ze bezné skimanie pomocou rastovych
regresii nemusi dostatocne odzrkadlovat' tito dynamiku. NaSe zistenia nepotvrdzuji
existenciu vSeobecnej hranice dlhu, za ktorym rast signifikantne spomaluje. Nasledne s
vyuzitim pristupu zalozeného na metdde inStrumentalnych premennych odhadujeme kauzalny
vztah medzi akumulaciou dlhu a hospodarskym rastom, pricom sa zameriavame na Krajiny
EU a pouzivame $pecifické komponenty zostladenia dlhu a deficitu ako instrument pre zmenu
dlhu. Na zaklade tohto pristupu nebol preukazany signifikantny kauzalny efekt akumulacie
dlhu na rast. NavySe, praca skima dopady vladneho dlhu na ekonomiku prostrednictvom
kreditného rizika krajiny a vynosov na statnych dlhopisoch, pricom sme zistili, ze vyssi dlh
vedie k niz8im ratingom a zhorSenia ratingu zvysuju rizikové prirdzky na 10-ro¢nych Statnych
dlhopisoch, najméd pocas ekonomickych alebo finan¢nych turbulencii, ¢o poukazuje na
komplexné kanaly, cez ktoré moze dlh ovplyviiovat’ ekonomiku. Zistenia dizertanej prace
naznacuju, ze vztah medzi dlhom a rastom je skor nepriamy a buduce Stadie by sa mali

zamerat’ na preskimanie nepriamych ucinkov vladneho dlhu na ekonomicky rast.

KPicové slova: statny dlh, hospodarsky rast, vztah medzi dlhom a rastom, panel ARDL,

metdda inStrumentalnych premennych, ordered logit, event study
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Introduction

The debt-growth nexus undoubtedly belongs to one of the most discussed and
investigated topics in economic research. Research on the debt-growth nexus focusses on
three key issues: examining the causal relationship between government debt and
economic growth, the optimal level of debt and its sustainability over the long term.
Studying the relationship between government debt and growth is crucial, especially in
light of the global economic turmoil of the past two decades. The global financial crisis
forced advanced economies to implement substantial fiscal interventions, leading to a
significant increase in government debt. This increase was exacerbated during the
European debt crisis, when countries such as Portugal, Italy, Ireland, Greece and Spain
encountered severe sovereign financing challenges, turning debt management at the center
of the eurozone's concerns. The Covid-19 pandemic in 2020 plunged the world into
unprecedented economic turmoil. To combat the severe downturn caused by the lockdown
and shutdown of key sectors, governments around the world were forced to implement
massive fiscal stimulus packages. While these measures were necessary to stabilize
economies and save jobs, they led to significant increases in government debt. As
economies began to recover from the effects of the pandemic, another challenge emerged
in 2022 with Russia's invasion of Ukraine. This conflict disrupted global commodity
markets, particularly for energy and agricultural products, leading to a sharp rise in prices
(Arndt et al., 2023). In response to inflationary pressures, governments have stepped up
with subsidies and financial support programmes to ease the burden on households and
businesses (Sgaravatti et al., 2021). This immediate surge in spending to address current
economic hurdles further aggravate the scale of government debt, especially as nations
shift to addressing more enduring challenges. As many have argued (for instance, Mian
(2024)), the dominant problem of government debt during the crisis period is that most of
the resources have been used to boost demand and less so to support the supply side of the
economy, which is more important for long term growth. With the challenges of ageing
population, rising security threats requiring greater military investment and the pressing
need to tackle climate change, it's highly likely that countries around the world will see a
further increase in government debt. Hence, understanding both the short-term and long-
term implications of rising government debt on economic growth is essential in today's

ever-changing global economic landscape.

10



Motivated by the vast literature and mounting policy concerns, this dissertation
examines the relationship between government debt and economic growth, with a focus on
developed economies. It aims to shed light on the complex interactions and causal
pathways that are often neglected or overlooked in previous studies. In particular, the
dissertation contributes to the existing literature by addressing previously under-
investigated but important issues, including, but not limited to, reverse causality and the
endogeneity of government debt and economic growth. Therefore, the study provides new
methodological framework that promotes better understanding of these critical dynamics.
By conceptualizing a new approach, this thesis establishes a new link between government
debt and economic growth and the channels of government debt on broader areas of the
economic system in three directions. First, unlike previous studies, this dissertation
examines both the short-term and long-term effects of government debt on economic
growth using quarterly data. The use of quarterly data allows for a more nuanced analysis,
particularly in capturing the complexity and volatility inherent in turbulent economic
periods. We hypothesize that separating the short-run effects of debt from its long-run
effects is necessary for several reasons. One fundamental reason is related to the well-
known channel of government debt to private sector investment decisions through its
crowding out effect and/or through Ricardian equivalence, although the effect of the latter
may differ depending on the time horizon. In the short run, the effect of reverse causality
and simultaneity are likely to be more pronounced, when recessions are immediately
transmitted to debt through automatic stabilizers and mechanical effects through the
denominator. However, in the long run, as the market adjusts to new economic realities
and assuming that governments allocate resources efficiently, government debt may yield
higher economic growth. Second, this dissertation contributes to the study of the debt-
growth nexus by investigating non-linear and conditional effects, while distinguishing
between the long-run and short-run effects of government debt on economic performance.
This is important because, one of the main concerns in studying the impact of government
debt on economic growth is endogeneity and reverse causality, which leads to biased
estimates. Many studies address this issue by applying instrumental variables
methodology. In doing so, they often rely only on the previous level of debt (Cecchetti et
al., 2011), which is not satisfactory due to the persistent nature of debt. Finding an
appropriate external instrument for government debt is a very difficult task. The study by
Panizza & Presbitero (2014) is the only major contribution in terms of introducing new

instruments other than lagged values of debt. Our main contribution in this study is to
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propose a novel instrument for debt change, which consists of components of stock-flow
adjustment and can be used for advanced economies. Using this novel instrument, which
we assume helps to minimize endogeneity, we estimate the causal effects of government
debt accumulation on economic growth in a sample of EU countries between 2003 and
2019. Moreover, unlike most previous studies, we consider cross-sectional dependence in
the debt-growth nexus as an important issue. Our sample of countries consists of high-
income economies, mainly from Europe, many of which share a common currency, are
highly interconnected and can be affected by common factors. This issue is particularly
profound in the context of the debt-growth nexus due to common bailout mechanisms such
as the European Stabilization Mechanism. Due to such "burden sharing” and
interconnectedness, contagion can be more profound and fiscal policy in one country can
affect several countries. Based on this, we contribute to the literature by using estimation
techniques that properly account for cross-sectional dependence. Third, the dissertation
contributes to the literature by examining how government debt shapes perceptions of
country risk and influences government bond yields, shedding light on the broader
economic implications of escalating debt levels. Methodologically, our first contribution in
this direction lies in the use of a novel methodological approach by applying the fixed
effects ordered logit model developed by Baetschmann et al. (2015) to quarterly data for
EU countries, which includes turbulent periods such as the financial crisis and the
aftermath of the European debt crisis. The second contribution lies in the event study
estimates of the effect of rating downgrades on sovereign risk premia. In this case, we
differ from previous studies by using scenario approach, where we find that effects of such
downgrades were profound mainly in countries with bad reputation and during debt crisis
period. We also contribute by finding that the effects of rating downgrades are most

pronounced when countries reach non-investment grade.

Providing in-depth analysis, the dissertation contributes to a more nuanced and
complex relationship between government debt and economic growth with the aim
providing policymakers with better understanding that could enhance or promote more
rigorous public finance management in a constantly changing global economic landscape.
The dissertation also provides new conceptual and empirical approaches on how the
complex debt-growth nexus should be further explored.

The thesis is organised as follows. The first chapter outlines the current

understanding of how government debt affects economic growth. It reviews theoretical
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frameworks that propose different channels through which government debt affects growth
and other economic variables. Given the empirical focus of this dissertation, the existing
empirical research is reviewed in detail. This includes discussions of studies investigating
potential debt thresholds that could trigger a decline in growth, analyses of the conditional
effects of debt, approaches to dealing with the endogeneity of debt and reverse causality,
and examinations of the pathways through which debt can affects growth. The chapter
wraps up with an overview of meta-analyses and review articles, providing a

comprehensive picture of the research landscape.

The second chapter articulates the research objectives and describes how this study
contributes to a broader understanding of the relationship between government debt and
economic growth. The specific sub-objectives and hypotheses to be tested in subsequent

chapters are detailed.

The third chapter investigates the complex relationship between government debt
and real GDP in 37 advanced economies from 1990 to 2019. It uses a panel autoregressive
distributed lag (ARDL) model to examine both the short-run and long-run effects of debt,
inspired by theoretical research that posits different effects over different time horizons. In
addition to assessing the direct impact of debt, the chapter also explores the potential for
non-linear and conditional effects of government debt in order to gain a deeper insight into

the complex ways in which debt levels affect economic outcomes.

Chapter 4 builds on the findings of the previous chapter and focuses on the causal
relationship between government debt accumulation and economic growth. Recognizing
the importance of addressing endogeneity to avoid bias, this chapter uses an instrumental
variables approach to examine the impact of debt change on growth in 26 EU countries
between 2003 and 2019. By using specific components of the stock-flow adjustment as
instrument for changes in debt, it seeks to isolate the direct effects of debt accumulation on
economic growth, ensuring that these components are unlikely to affect growth through
other channels.

The fifth chapter examines the complex channels through which government debt
affects economic growth, focusing in particular on risk perceptions and risk premia on
government bonds. It examines how higher debt levels might affect sovereign credit
ratings and, using an event study methodology, the impact of credit rating downgrades on

13



bond risk premia. This analysis seeks to shed light on the indirect channels through which
sovereign debt can affect the economy, going beyond the direct impact on growth.

The final chapter draws conclusions and offers insights for future research and policy

recommendations.
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1 Literature review

In this section, we provide an overview of the existing research on the impact of
public debt on economic growth. First, we look at theoretical frameworks that shed light on
the mechanisms underlying this relationship. We then turn to empirical studies, a field that
has expanded significantly following the seminal work of Reinhart & Rogoff (2010). We
organize the empirical research by covering topics such as debt thresholds, the conditional
effects of debt, studies dealing with endogeneity and reverse causality, research examining
the channels through which debt affects growth, and the findings of meta-analyses and

reviews.

1.1 The debt-growth nexus: Theory

Ricardian equivalence theory, which is attributed to David Ricardo, a key figure in
the classical school of economics in the 19th century, revolves around the idea that
changes in government spending are neutralized by opposite changes in private saving. In
his 1820 work "Essay on the Funding System", Ricardo argues that whether the
government finances its spending through taxes or debt, the outcome in terms of real
economic variables remains unchanged. This is because an increase in taxes reduces
disposable income, offsetting any potential shift in aggregate demand. Conversely, if the
government chooses debt financing, households are likely to save more in anticipation of
future tax increases. However, Ricardo himself was skeptical about the practical
application of this theory, given the unlikely high level of rationality among economic
agents. Despite its foundational status, Ricardo's theory did not gain much attention until
Robert Barro's work formalized it into an overlapping generations model (Barro, 1974,
Barro, 1989). For Ricardian equivalence to hold, several stringent conditions must be met,
including perfect financial markets, constant population growth, rational behavior of
economic agents based on the permanent income hypothesis, an infinite time horizon with
the possibility of intergenerational transfers, and lump-sum taxation. Barro’s influential
model has been criticized, particularly for its assumptions of population growth and
economic stagnation, critics such as Feldstein (1976) argue that in an expanding economy,
new debt does not necessarily lead to higher future taxes, especially if the growth rate
exceeds the interest rate on public debt. In such scenarios, the government could finance
debt service through new borrowing without increasing the tax burden, challenging the
assumptions of the Ricardian model.

15



In their work Elmendorf & Mankiw (1999) describe what they call the conventional
view on the issues of public debt and deficit. This conventional view outlines a standard
approach in which the economy behaves in a Keynesian manner in the short run (with rigid
prices and wages), while in the long run its behavior is consistent with classical theory with
flexible prices. ElImendorf & Mankiw (1999) consider a deficit-financed fiscal stimulus,
such as a tax cut, which increases households' disposable income in the short run. This
increase in income translates into higher consumption of goods and services, thereby
increasing aggregate demand. Due to the short-term rigidity of wages and prices, this shift
in aggregate demand also increases real output in the economy. In the long run, however,
this deficit-financed fiscal policy leads to a reduction in public savings and lower national
savings. Elmendorf & Mankiw (1999) suggest that the increase in private saving will be
smaller than the decrease in public saving. Consequently, lower national savings lead to
lower total investment in the economy and a lower capital stock. These effects in turn lead
to a reduction in national output. With a lower capital stock, the marginal product of
capital increases, which drives up the income from this factor of production, thereby
raising the interest rate. In summary, from this conventional theoretical perspective, while
deficit financing may boost real output in the short run, it is detrimental to economic
growth in the long run due to the crowding out effect. However, this conventional view
does not distinguish between the sources of government borrowing, which could
significantly alter the economic outcomes described. If the government engages in debt
monetization by borrowing directly from the central bank, this may have different
macroeconomic consequences than if it borrows externally from the bond market,
especially from foreign investors. Debt monetization can potentially lead to inflationary
pressures if it increases the money supply excessively (Burdekin & Wohar, 1990). On the
other hand, external borrowing, especially from international markets, may attract foreign
capital but may also lead to vulnerabilities in terms of exchange rate fluctuations and
increased dependence on foreign investors (Nyambuu, 2016). This distinction is crucial, as
the source of borrowing affects not only the immediate macroeconomic impact but also the
long-term financial stability of the economy. Therefore, assessing the impact of deficit-
financed fiscal policies requires a more nuanced approach that takes into account these

different borrowing mechanisms.

Delong & Summers (2012) examine the effectiveness of fiscal policy during

economic downturns, suggesting that fiscal deficits can have a positive impact on
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economic growth in both the short and long term. They highlight the concept of hysteresis
in the labor market, where prolonged periods of high unemployment can lead to a
sustained increase in the natural rate of unemployment, thereby reducing the future
potential output of the economy. In such situations, where the economy is significantly
sluggish, DeLong and Summers argue for the use of expansionary fiscal policies financed
by deficits. This approach, they suggest, can stimulate growth by using underutilized
resources. A key insight from their study is that, in a low interest rate environment, such
expansionary fiscal policy could potentially be self-financing. This is because the
economic boost from government spending can lead to higher tax revenues and economic
growth, which can offset the cost of the initial spending. This strategy is particularly
relevant when traditional monetary policy tools are not effective, especially in economies
with very low or zero interest rates. By using fiscal measures, governments have the
opportunity to break a cycle of economic stagnation and pave the way for a stronger
recovery. Such policies could allow accumulated debt to be repaid through the resulting

economic growth (Delong & Summers, 2012).

The paper by C. Checherita-Westphal et al. (2014) combines a theoretical model
with empirical analysis to examine the relationship between public debt and economic
growth. The basic assumption of the model is that a government can only finance
investment through debt, while current expenditure must be covered by government
revenues. The optimal level of public debt is a function of the output elasticity of public
capital (e.g. public infrastructure), suggesting that the lower the elasticity, the lower the
optimal level of debt. This study, which covers the period 1960-2010, estimates the
average debt level that maximizes growth for three groups of countries: OECD, EU, and
euro area. The results suggest that euro area countries should aim for a public debt level of
around 50% of GDP, while the recommendation for OECD countries is around 65% of
GDP. The authors argue for the importance of integrating forward-looking budget reaction
functions into debt targeting frameworks, which would allow for a more realistic and
flexible management of public debt. Such an approach not only ensures fiscal discipline
but also supports economic growth, thereby maintaining fiscal sustainability in the face of
unexpected economic shocks and policy uncertainties. The research emphasizes the need
for long-term optimizing behavior in public debt management, highlighting that these
targets are not arbitrary, but are based on the golden rule of financing (the principle that

governments should only borrow to finance investment, while current expenditure should
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be covered by current revenues) and are essential for the sustainable management of public
finances in an uncertain economic and political environment (C. Checherita-Westphal et
al., 2014).

Greiner (2012) examines the relationship between public debt and economic growth.
The paper investigates whether this relationship exhibits an inverted U-shaped pattern,
building on Checherita-Westphal et al. (2012) who proposed an endogenous growth model
with public capital and debt. Greiner extends this by allowing for a more general debt
policy and finds that smaller public deficits and lower public debt consistently lead to
higher long-run growth rates. This finding challenges the assumption that an optimal level
of debt maximizes growth, suggesting instead that economic growth improves as debt
declines. The paper provides a nuanced view of the impact of public debt on economic
growth, emphasizing the importance of balanced budgets and controlled public spending
(Greiner, 2012).

Teles & Mussolini (2014) investigate the relationship between public debt and
economic growth within an endogenous growth framework. The study proposes a
theoretical model which suggests that the ratio of public debt to GDP negatively affects the
impact of fiscal policy on growth. The main reason for this is that government debt diverts
part of the savings of the younger generation to pay interest on the debt, similar to a pay-
as-you-go pension system, thereby altering the savings rate of the economy. The authors
examine how the size of the public debt-to-GDP ratio limits the impact of productive
government spending on long-term growth. Their model, an extension of the work of Barro
(1990), incorporates overlapping generations and endogenous growth, allowing the
government to incur debt to increase productive spending. However, they find that the
impact of this spending on growth is limited not only by the tax burden and the debt ratio,
but also by the debt-to-GDP ratio itself. Empirical analysis supports the theoretical model
and shows significant variations in the impact of public debt on economic growth. The
model shows that increases in productive expenditure lead to permanent productivity
shocks and higher wages, which should increase economic growth. However, this positive
effect is offset by the fact that public debt reduces the savings available for private
investment, leading to a crowding out effect. This effect increases as public debt rises,
reducing the marginal effect of productive spending on growth. Teles & Mussolini (2014)
conclude that the relationship between debt and growth can vary under certain

circumstances and that the effect of productive spending, such as on infrastructure,
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education, and health, depends on both the government's primary surplus and the level of
debt.

Proafio et al. (2014) develop a dynamic growth model that focuses on the nonlinear
interactions between sovereign debt, financial stress, and economic growth. This model
challenges traditional linear approaches by introducing the concept that the impact of
government debt on economic growth varies depending on financial market conditions and
a country's membership in a monetary union. The model suggests that debt affects the
economy in a non-linear way, especially under conditions of high financial stress. It uses
Non-Linear Model Predictive Control (NMPC) to solve the model numerically and
highlights the role of bond yields as a crucial link between financial market conditions and
economic activity. In particular, the model suggests that in an environment of high
financial stress, the debt-to-GDP ratio can have a negative impact on growth, with this
effect being more pronounced in countries within the European Monetary Union. This
theoretical framework provides a nuanced understanding of how government debt and
financial market conditions interact to influence economic growth and offers valuable

insights for fiscal policy in different economic contexts (Proano et al., 2014).

Exploring the complex relationship between public debt and GDP growth requires an
understanding of how high debt levels can limit the effectiveness of countercyclical fiscal
policy. Ramey & Ramey (1995) provide a crucial examination of this dynamic, revealing a
negative correlation between economic volatility and growth rates across countries. This
relationship highlights a critical channel through which elevated public debt could dampen
GDP growth: by constraining the government's fiscal responsiveness during economic
downturns. Such constraints not only increase output volatility, but also potentially
dampen growth, as governments with high debt levels may opt for restrictive fiscal policies
to mitigate the risks associated with shifts in investor sentiment. This is particularly evident
in environments of financial distress or within tightly knit monetary unions, where fiscal
flexibility becomes paramount. De Grauwe (2012) further enriches this discourse by
emphasizing the importance of monetary arrangements and debt structures, rather than the
sheer level of the public debt-to-GDP ratio, in determining a government's fiscal

maneuverability.
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1.2 The debt-growth nexus: Empirics

The study of the debt-growth nexus has mainly focused on the non-linear effects of
public debt. Central to this discussion is a hypothesis introduced by Reinhart & Rogoff
(2010), which suggests that debt levels above a threshold, typically around 90% of GDP,
begin to hamper economic growth. Although it has triggered extensive discussion, the
evidence remains inconclusive due to the complex interdependencies involved. A major
challenge is to address the endogeneity of public debt and its bidirectional causality with
economic growth, where weak growth can trigger expansionary fiscal policies and a surge
in debt. Moreover, the relationship between debt and growth is complex, with debt
potentially affecting growth through various indirect channels. Our dissertation navigates
through the extensive empirical literature, starting with an overview of the predominant
studies on the non-linear effects of debt on economic growth. We then move on to a
detailed discussion of studies that explore the nuances of endogeneity and reverse
causality. We then turn to analyses that examine how debt might indirectly affect other
economic variables, which in turn might affect growth. Our final section summarizes the
evidence from comprehensive review studies and meta-analyses, bringing together the
range of findings and interpretations that have contributed to our understanding of the

debt-growth dynamic.

1.2.1 Public debt thresholds

The discussion on the complex interaction between public debt and economic growth
was initiated by Reinhart & Rogoff (2010) with their publication "Growth in times of
debt". By examining a historical dataset of public debt figures for 44 countries, both
developed and developing, they found that the relationship between public debt and
economic growth is minimal when debt levels are low. However, they observed a
significant negative impact on actual economic growth once public debt exceeds the 90%
of GDP benchmark. Beyond this point, median growth rates fall by almost 1 percentage
point and average growth rates can fall by up to 4 percentage points compared to rates
observed at lower debt levels. They find that this phenomenon holds for both developed
and developing countries. Reinhart & Rogoff (2010) were not the only ones to find a
critical decline in economic growth once a certain level of debt, around 90% of GDP, was
exceeded. Similarly, Baum et al. (2013) conducted an analysis of the impact of debt on
growth in twelve euro area countries from 1990 to 2010. Using a panel model with a

dynamic threshold, their research found that crossing a 95% public debt-to-GDP ratio was
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correlated with a subsequent decline in real economic growth, echoing Reinhart and
Rogoff's important findings on the negative impact of high debt levels on a country's

economic performance.

In the aftermath of the Great Financial Crisis, Reinhart & Rogoff (2010) study
"Growth in times of debt" triggered a significant response not only in academic circles but
also among policymakers. In the postcrisis period, a strong narrative in favor of austerity
measures came to the forefront in both the US and Europe. The US House Budget
Committee cited the work of Reinhart and Rogoff as evidence that high debt-to-GDP ratios
undermine current economic performance and could trigger another crisis in the future
(Ryan, 2012). Similarly, in an open letter to European finance ministers (Rehn, 2011), the
European Commissioner warned of the risks associated with breaching the '90% rule',
arguing that it could dampen economic activity and business dynamism. A similar stance

in favor of austerity was taken by the former UK finance minister (Osborne, 2013).

The study by Reinhart & Rogoff (2010) served as a strong scientific endorsement of
policies aimed at reducing deficits in order to avoid the negative effects of high debt levels.
However, the conclusions of this study were challenged by Herndon et al. (2014), who
identified numerous problems in the handling of the data that cast serious doubt on
Reinhart and Rogoff's findings. After a thorough replication of the original study, Herndon
and colleagues uncovered selective exclusion of data, coding errors, and inappropriate
weight adjustments. These significant flaws led to inaccuracies and an exaggerated
portrayal of the negative growth impact of public debt in advanced economies. After
correcting for these errors, they found that the average growth rate for developed countries
with public debt levels above 90% in the post-war period was 2.2% per annum, in stark
contrast to the -0.1% growth rate reported by Reinhart and Rogoff. Consequently, Herndon
et al. (2014) argued that the other results were likely biased by these errors, undermining
the original paper's claim of a universal, robust debt threshold across countries and time

periods.

Cecchetti et al. (2011) examined the impact of public debt on economic growth in
OECD countries from 1980 to 2010, using a standard growth regression with dummy
variables for different debt thresholds. They estimated the optimal level of public debt,
beyond which real GDP per capita growth slows down, and identified this threshold at
85% of GDP. The accumulation of 10 percentage points of public debt above this level

slows down GDP per capita growth by 0.13 percentage points on average. However, they
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advise policymakers not to target this debt level because of potential unexpected economic
shocks and future debt accumulation due to ageing populations.

Minea & Parent (2012) revisited the conclusions of Reinhart & Rogoff (2010),
applying more advanced econometric techniques and drawing on different data sources.
Using a panel smooth threshold regression (PSTR), they identified several public debt
thresholds at which the effect of additional debt on growth shifts from positive to negative
and vice versa. Specifically, they found that real GDP per capita growth declines between
debt levels of 90 and 115% - albeit less drastically than Reinhart and Rogoff originally
reported. Interestingly, beyond 115%, they found another threshold at which further debt
accumulation begins to have a positive impact on economic growth, with average growth
rates at this point comparable to those found for debt levels between 60% and 90%. This
study suggests a more complex relationship between debt and growth than previously
understood. Karadam (2018) further explored this complexity by analyzing a broad dataset
for 135 countries from 1970 to 2012, and also using a PSTR model to determine the debt
threshold at which the impact of public debt on growth shifts from positive to negative. He
found the general threshold for the sample to be around 106% of GDP, while for
developing countries it was estimated to be 88%. The methodology highlighted the gradual
rather than abrupt shift in the impact of debt on growth at these thresholds. In addition,
Karadam (2018) contributed by exploring the importance of the composition of public debt
on the debt-growth nexus, showing that both total short-term external debt and long-term
public external debt have significant non-linear effects on economic growth. These debts,
like total public debt, start to have a negative impact on growth once certain thresholds are

crossed, highlighting the nuanced dynamics of the debt-growth relationship.

Arcabic et al. (2018) undertook a comprehensive investigation to identify a potential
public debt threshold that could negatively affect economic growth, using a variety of
econometric techniques, methods and databases. Using a panel model with a dynamic
threshold, their goal was to identify a debt level beyond which growth is negatively
affected. Despite analyzing three different datasets and using different estimators and
specifications, they were unable to identify a consistent public debt threshold that

universally leads to a slowdown in economic growth.

Caner et al. (2010) conducted a comprehensive analysis of a wide range of countries,
including 75 developing and 26 developed economies, over the period 1980-2008. Their

research aimed to identify the existence of a critical debt level, beyond which economic

22



growth begins to deteriorate significantly. Across the entire dataset, they identified a public
debt threshold of 77% of GDP. Exceeding this threshold means that each additional
percentage point of debt is associated, on average, with a 0.017 percentage point reduction
in economic growth. The results are even more pronounced for developing countries,
where the debt threshold is 64% of GDP, with each additional percentage point of debt
leading to a 0.02 percentage point reduction in growth. However, Caner et al. (2010)
emphasize that these thresholds are derived from long-term data averages and suggest that
the relationship between debt and growth may not be as observable over shorter time

horizons.

Egert (2015) conducted a thorough econometric analysis to reassess the findings of
the Reinhart & Rogoff (2010) study, attempting to closely match the data from the original
research. Similar to the findings of Herndon et al. (2014), Egert (2015) highlighted the
difficulty of establishing a definitive public debt threshold, noting that any estimated limits
are highly dependent on the choice of time periods, countries and econometric methods.
Nevertheless, his analysis suggests a negative correlation between debt and economic
growth starting at relatively low debt levels, namely between 20 and 60% of GDP. He
argues that this underscores a broader point: the impact of public debt on economic growth
can vary significantly depending on the country, the historical period, and the prevailing

economic circumstances.

Bentour (2021) critically reassesses the debt threshold debate, questioning the notion
of a universal 90% threshold for advanced economies. Through a novel application of
Hansen (2017) regression kink model to data from 1880 to 2010 for 20 advanced countries,
Bentour's study shows that the relationship between public debt and economic growth is
not only variable over time, but also distinctly country-specific. This analysis shows that
any existing debt threshold is not universal, but rather varies significantly across countries,
undermining the concept of a one-size-fits-all debt threshold. By focusing on country-
specific thresholds rather than a generalized benchmark, Bentour (2021) highlights the
complexity and heterogeneity of the debt-growth nexus across countries and historical
periods. The results underscore the instability and variability of the debt-growth
relationship, suggesting that country-specific factors play a crucial role in shaping this
dynamic.

Kassouri et al. (2021) examine the relationship between public debt and economic

growth in 62 emerging and developing countries from 2000 to 2018, using interactive fixed
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effects and dynamic panel threshold methods. Their analysis reveals an inverted U-shaped
relationship, showing that public debt supports economic growth up to certain thresholds:
50% of GDP for upper-middle-income countries and 25% for low-income countries,
beyond which it hampers growth, especially in low-income countries. The study addresses
key technical issues such as cross-sectional dependence, heterogeneity, and endogeneity,
and provides a detailed examination of how public debt affects growth differently across
countries depending on their income level. The results suggest that while upper-middle-
income countries can sustain higher debt levels, low-income countries face more severe

growth constraints once they exceed their lower debt thresholds.

1.2.2 Conditional effects of debt

Afonso & Jalles (2013) explored the dynamics between public debt and economic
growth by analyzing data from 155 countries over the period 1970-2008. Their study went
beyond the direct relationship by considering factors such as fiscal consolidation,
investment accumulation and aggregate factor productivity. They found a consistently
negative effect of public debt on growth across all countries in their sample and noted that
this finding held up even when a variety of econometric techniques were used and
numerous variables were controlled for. However, they found no evidence to support the
idea that the relationship between debt and growth reflects a quadratic function similar to
the Laffer curve. Furthermore, Afonso & Jalles (2013) found that the composition of debt
maturity plays an important role in this relationship. Specifically, OECD countries with
predominantly longer-term debt maturities tend to experience higher economic growth,
suggesting that longer debt maturities may provide better protection against sovereign debt
financing crises. The study also highlights how the impact of debt varies with its level: for
countries with public debt below 30% of GDP, a 10% increase in debt marginally boosts
economic growth by 0.1%. Conversely, for countries with debt levels above 90% of GDP,
an additional 10% of debt correlates with a 0.2% reduction in growth. Using a
methodology developed by Hansen (2000), Afonso & Jalles (2013) estimate an
endogenous threshold for public debt to GDP of 59% for the aggregate sample, 58% for
euro area countries and a higher threshold of up to 79% for developing countries,
suggesting that the optimal level of debt before adverse effects set in varies significantly

across economic contexts.

Afonso & Alves (2015) examined the impact of public debt on real GDP per capita

growth in fourteen EU countries from 1970 to 2012, using both annual data and five-year
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averages to distinguish between short-term and long-term effects. A key aspect of their
research was to analyze how the impact of public debt on growth interacts with various
macroeconomic factors. For example, they found that taxes on profits and private sector
credit growth had a negative impact on growth when combined with debt, while factors
such as current account balances and urbanization rates had a positive impact. Their
findings consistently showed a negative relationship between the level of public debt and
economic growth in both the short and long term, with a 1% increase in public debt leading
to a 0.01% reduction in growth. Significantly, they also found that the cost of servicing the
debt had a much larger negative impact on growth - up to ten times greater than the impact
of the debt itself. Afonso & Alves (2015) suggest a nuanced, inverted U-shaped non-linear
relationship between debt and growth, with an estimated optimal debt limit for the EU
countries studied of around 75% of GDP for annual periods and a very similar figure of

74% for five-year averages.

Ahlborn & Schweickert (2018) examined how the impact of public debt on economic
growth differs significantly across groups of countries, categorizing them according to
their institutional and economic frameworks. They identified three distinct clusters within
OECD countries: liberal economies, characterized by a market-oriented approach and
consumption-driven public spending; continental economies, which include EU founding
members with conservative welfare states; and Nordic economies, known for their
regulated markets and extensive welfare systems. The results show different effects of debt
across these classifications. In particular, continental economies show a pronounced
negative impact of public debt, especially when it exceeds 75% of GDP. Conversely,
liberal economies experience a positive effect of public debt on growth. The Nordic
countries show a non-linear relationship, with a debt threshold of 60% of GDP marking the
point at which the effect turns from neutral to negative. Ahlborn & Schweickert (2018)
attribute these different results to factors such as fiscal uncertainty and the efficiency of
government operations and provide a theoretical framework for understanding the

heterogeneous effects of debt in different economic and institutional settings.

Chudik et al. (2017) advanced the debate on the impact of public debt on economic
growth by challenging the notion of a universally applicable debt threshold. They
introduced a novel econometric approach to detect a 'debt frontier' within panel data
models that account for heterogeneity across subjects and cross-sectionally dependent

errors. This methodology was applied to data from 40 developed and developing countries
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over the period 1960-2010. A key finding of their research is the nuanced impact of public
debt on growth: economic growth declines significantly when public debt exceeds 50-60%
and the country is on an upward debt trajectory. Conversely, when debt is above this range
but falling, the impact on economic growth is not statistically different from that of
countries with lower debt levels. Furthermore, Chudik et al. (2017) find a consistently
negative long-term effect of public debt on economic growth, which depends on the
duration of the debt increase. Short-term increases in debt, which may counteract cyclical
fluctuations, do not have a long-term negative effect on growth. However, persistent
increases in government debt ultimately harm long-term economic growth. Importantly,
the study shows that there is no single debt threshold that applies to all countries; instead,
the critical debt level is variable, influenced by a country's specific debt dynamics and its
institutional, financial, and political context. This underscores the complexity of the
relationship between public debt and economic growth and highlights the importance of
considering a wide range of factors when assessing the impact of debt on an economy.

Chiu & Lee (2017) delve into the nuanced effects of public debt on economic
growth, taking into account the different degrees of risk associated with different countries
and time periods. Using a panel smooth transition regression (PSTR) model, they analyse
data from 61 countries over the period 1985 to 2009. Their results show that in high-risk
environments, increases in public debt tend to slow economic growth. Conversely, in low
political and financial risk environments, the negative impact of debt on growth is
mitigated. Moreover, they find that in conditions of low overall and economic risk, an
increase in public debt can actually stimulate economic growth. The research also
highlights that the impact of public debt on growth is influenced by the income group of
the country and the existing debt level, suggesting a different response to debt
accumulation in different economic contexts. Chiu & Lee (2017) suggest that the decision
to take on additional debt should be carefully weighed against economic indicators and the
prevailing risk landscape of the country in question, emphasizing a tailored approach to

debt management based on specific national circumstances.

Kourtellos et al. (2013) examined how different growth determinants interact with
public debt and its influence on economic performance, noting that the impact of public
debt on growth cannot be attributed solely to debt levels. Their analysis included a number
of variables to assess how increased public debt affects economic growth in different

countries. Looking at data from 82 countries between 1980 and 2009, they found that the
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quality of democracy plays a key role in mediating the effect of debt on growth.
Specifically, in countries with lower levels of democratic quality (below a certain
threshold), higher public debt accumulation correlates with lower economic growth.
Conversely, in highly democratic countries (above the threshold), the effect of public debt
on growth is not statistically significant. Kourtellos et al. (2013) set a relatively low
threshold for the quality of democracy, highlighting that high levels of democracy have
been observed over the past decade not only in European countries, but also in Latin
American countries. This finding suggests that the relationship between public debt and
economic growth is significantly influenced by a country's democratic governance,
highlighting the complexity of the impact of debt on economic dynamics and the

importance of including political and institutional factors in such analyses.

Butkus (2022) examine the interaction between public debt and economic growth,
with a particular focus on the role of uncertainty, using an extensive unbalanced panel
dataset covering 104 countries across different geographical regions and income groups
from 1998 to 2017. Using interest rate spreads and risk premia as measures of financial
risk and uncertainty, the study sheds light on how different levels of uncertainty affect debt
growth dynamics. The results show that lower levels of uncertainty can amplify the
positive effects of debt on growth, while higher levels of uncertainty can weaken these
positive effects. In addition, Butkus (2022) highlight the importance of uncertainty in
defining the thresholds at which public debt begins to impede economic growth. The
research suggests that these thresholds are significantly lower in situations characterized by
high uncertainty than in scenarios with less uncertainty. This underlines the importance of
managing and mitigating uncertainty for countries seeking to use debt as a means of
economic expansion without experiencing the negative growth effects often associated
with high debt levels.

Ostrihon, et al. (2023) examine the relationship between public debt and economic
growth in the EU, searching for an optimal debt threshold in different economic contexts.
They analyze data from 28 EU states from 1995 to 2014 using an augmented Solow
growth regression model, assessing factors such as euro area membership, government
spending and private sector debt. Their results challenge the notion of a universal debt
threshold, revealing variable optimal debt levels influenced by specific economic
conditions. In particular, high government consumption is associated with lower public

debt thresholds, while private debt can raise them. Although the average optimal thresholds
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are in line with the EU's 60% debt-to-GDP guideline, the significant cross-country
variability underlines the limits of a one-size-fits-all approach. The study argues for
tailored fiscal policies within the EU, taking into account the unique economic landscapes

of its member states.

1.2.3 Endogeneity and reverse causality

Panizza & Presbitero (2014) use an instrumental variables approach to investigate the
causal relationship between public debt and economic growth. Their work challenges
previous studies, such as those by Reinhart & Rogoff (2010) and Cecchetti et al. (2011),
which found a negative impact of debt on growth, suggesting that an unobserved factor
affecting both variables could be responsible. This factor could be a banking crisis, which
simultaneously leads to a decline in GDP growth and an increase in debt. In order to
accurately determine the causal effect of debt on growth, it is crucial to find an instrument
that is related to public debt but doesn't affect economic growth through another channel.
Panizza & Presbitero (2014) use an innovative instrument that combines the currency
composition of public debt with exchange rate fluctuations. This instrument is particularly
relevant for countries with a portion of their debt in foreign currency, as a change in the
exchange rate directly modifies the amount of debt without affecting economic growth
through other channels. Their analysis showed no causal effect of public debt on growth.
This conclusion, together with the results of other studies such as Arcabic et al. (2018),
points to the possibility of reverse causality between debt and growth, which could explain

the negative correlation observed between these variables.

Checherita-Westphal & Rother (2012) contribute to the discussion on the non-linear
effects of public debt on economic growth, particularly in twelve euro area countries from
1970 to 2010. Using a panel fixed effects model, they identify a debt threshold of 90-100%
of GDP, beyond which additional debt is correlated with lower economic growth. A major
criticism of such analyses often revolves around the issue of reverse causality. To mitigate
the influence of the business cycle on their results, Checherita-Westphal & Rother (2012)
use multi-year moving averages of economic growth as their dependent variable. To
further address the challenge of endogeneity, they use instrumental variable models,
selecting instruments such as different time lags of debt and average debt levels in other
euro area countries. Despite these methodological adjustments, the identified debt

threshold of 90-100% of GDP is consistent across different model specifications.
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Ash et al. (2017) provide a comprehensive assessment of the relationship between
public debt and GDP growth in advanced economies, using data from the late 19th century
to 2011. Their analysis, which accounts for endogeneity by focusing on the timing of
changes in public debt and growth, finds no significant negative relationship or threshold
effects between public debt and growth, challenging previous influential studies that
suggested a significant negative impact when debt exceeded 90% of GDP. The authors
attribute previous findings to specific parametric models or the undue influence of outliers
in small samples. Through a robust assessment using a variety of methods - including time
series analysis, instrumental variables and controlling for lagged GDP growth, Ash et al.
(2017) show that any perceived negative impact of public debt on GDP growth diminishes
or becomes statistically insignificant when past growth is taken into account or when data
after 1970 are examined. Their semi-parametric analysis also shows that the relationship
between debt and growth is essentially flat for debt levels above 50% of GDP, suggesting
that the causal direction is more likely to be from GDP growth to public debt. This
conclusion is reinforced by the observation that public debt is more strongly correlated
with past GDP growth than with future GDP growth, suggesting that weaker GDP growth
may lead to higher public debt due to factors such as higher deficits from lower tax
revenues and higher public spending. Importantly, Ash et al. (2017) criticize the
methodology and sample selection of previous studies, highlighting how small variations
or the influence of outliers can distort the results. They argue against the existence of a
public debt threshold that significantly affects growth and question austerity policies based
on such thresholds.

Amann & Middleditch (2020) also critically reassess the widely discussed debt
threshold hypothesis. They do so through time-series approach, using both revised datasets
and recent high-frequency data. Their comparative analysis spans different frequencies and
critical time periods, in particular the periods before and after the financial crisis. This
approach provides compelling evidence that challenges the debt threshold theory. Contrary
to the findings of Reinhart & Rogoff (2010), Amann & Middleditch (2020) find little
support for the premise that elevated debt levels directly constrain economic activity. They
propose an alternative interpretation in which economic recessions are more likely to lead

to an increase in debt, suggesting a reverse causality scenario.

In their study, Bell et al. (2015) revisit data from Reinhart & Rogoff (2010) to

examine the consistency and causal direction of the relationship between public debt and
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economic growth. Their main contribution is to account for the heterogeneity of this
relationship across countries, using multilevel models that allow statistical parameters to
vary both within and across countries. Their analysis confirms significant differences in the
debt-growth relationship across countries. Remarkably, when a time trend is included in
their model, the average effect of debt on growth becomes statistically insignificant.
Moreover, by using a multi-level distributed lag model to explore causality, they find
predominantly evidence supporting the notion that economic growth affects public debt in
most countries, rather than the reverse. This finding contrasts sharply with the conclusions
of Reinhart & Rogoff (2010), which Bell et al. (2015) criticize as being overly simplistic
and not representing stylized facts.

Much of the research exploring reverse causality in the debt-growth nexus uses
Granger causality techniques. Developed by Granger (1969), this approach examines
whether the inclusion of historical data on a variable X, along with past observations of a
variable Y, improves the prediction of Y's future values beyond what could be achieved
with Y's history alone. The central point of Granger causality is its ability to improve
forecasting: if the addition of X's past data to the model leads to more accurate predictions
of Y's future, then X is said to Granger cause Y. Importantly, this method emphasizes the
improvement in predictive accuracy, which differs from traditional notions of causality that
imply a direct influence of one variable on another. A paper by Kempa & Khan (2017)
examines the direction of Granger causality between public debt and economic growth
across G7 countries. The authors use a causality test based on an augmented VAR model to
identify the direction of causality. Kempa & Khan (2017) find unilateral Granger causality
in the direction from growth to debt in Canada, Italy, Germany and Japan, bilateral
causality in France, and no causality in the United Kingdom and the United States. With a
limited sample of data ending before the Great Financial Crisis, the authors find no
causality between debt and growth in any country except Canada and the United Kingdom,
where causality runs from growth to debt. Granger causality between public debt and
economic growth has also been investigated by Lof & Malinen (2014), Ferreira (2009) and
Puente-Ajovin & Sanso-Navarro (2015). In contrast to Kempa & Khan (2017), these
studies tested Granger causality in panel data. The paper by Ferreira (2009) was one of the
first in which the author empirically tested reverse causality in the aforementioned
relationship. Using panel data for OECD countries between 1988 and 2001, Ferreira (2009)

found that Granger causality is always present in both directions. Lof & Malinen (2014)
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use data from 20 advanced economies and find no robust effect of public debt on growth,
even at higher debt levels. This conclusion is confirmed by Puente-Ajovin & Sanso-
Navarro (2015), who use a sample of 16 OECD countries over the period 1980-2009.
However, instead of Granger causality from public debt to growth, both Lof & Malinen
(2014) and Puente-Ajovin & Sanso-Navarro (2015) find the existence of Granger causality
in the opposite direction. They interpret these results consistently, namely that the negative
correlation between high public debt and economic growth observed in a number of studies
(Reinhart & Rogoff, 2010; Cecchetti et al., 2011) is actually due to reverse causality, with
debt accumulation driven by automatic stabilizers, tax cuts and expansionary fiscal policies
when growth is low.

Arcabi¢ et al. (2018) explored the complex relationship between public debt and
economic growth, with a particular focus on the possibility of reverse causality, using a
panel vector autoregression model. Their findings challenge the conventional wisdom that
high public debt necessarily leads to lower economic growth, which they found to be the
case even when debt exceeds 90% of GDP. Interestingly, by applying Granger causality
tests, they discovered an inverse dynamic: it is often the slowdown in GDP growth that
leads to an increase in public debt, rather than the other way around. This finding reveals a
more nuanced interplay between public debt and economic outcomes, suggesting that the

flow of causality is predominantly from economic growth to rising debt levels.

The aforementioned studies dealing with reverse causality have investigated this
phenomenon using standard tools based on the Granger causality principle. However, as
explained by De Vita et al. (2018), these methods are limited by the assumption of a linear
relationship between variables. De Vita et al. (2018) address this gap by investigating both
linear and non-linear Granger causality between public debt and economic growth. Their
study, which covers nine euro area countries, the UK, the US and Japan from 1970 to
2014, does not confirm a significant causal relationship in either direction for eight of the
countries. There was no robust causal relationship, with two-way causality found only in
Austria. One-way causality from debt to growth was found in France, Luxembourg and
Portugal, but with minimal estimated elasticities, underlining the complexity of these

economic relationships.
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1.2.4 Channels of impact

Relatively few studies have attempted to go beyond standard growth regressions to
examine the impact of public debt on growth, and to explore the channels of influence
suggested by the theoretical literature. This substantial research gap is also highlighted by
review studies, such as those by Panizza & Presbitero (2013) and Heimberger (2023),

which highlight the lack of investigation into these nuanced dynamics.

In examining the complex dynamics between public debt and economic growth,
Schclarek (2004) provides a critical analysis of how public external debt acts as a central
factor in shaping the economic trajectories of developing countries. Schclarek (2004)
highlights the significant negative impact of public external debt on economic growth in
developing countries, mainly through its adverse effects on capital accumulation. This
research emphasizes that the channels through which public debt affects growth are not
uniform across economies, with the most important channel in developing countries being
the reduction in resources available for investment. The paper finds no substantial evidence
linking debt to changes in total factor productivity or private saving rates. Instead, it
suggests that the accumulation of public external debt can discourage investment in

physical and human capital, thereby hampering growth.

Study by Kumar & Woo (2010) shows the significant negative impact of high public
debt on economic growth, mainly through its effects on labor productivity and capital
accumulation. The study finds that an increase in the debt-to-GDP ratio can slow down
GDP growth, with the relationship being non-linear - indicating that higher debt levels
have a disproportionately negative impact. Using a growth accounting methodology, the
study examines the channels of impact and shows that the main channel through which
public debt slows growth is a reduction in labor productivity. This is attributed to lower
investment rates and slower growth of the capital stock, highlighting the crucial ways in
which high public debt can hinder economic expansion by dampening the essential drivers
of growth such as productive investment and efficient use of capital.

In addition to estimating the debt frontier, Checherita-Westphal & Rother (2012) also
examined possible channels of the impact of public debt on growth. The impact through
private saving, public investment and total factor productivity was found to be statistically
significant. On the other hand, the effects through interest rates and private investment
were not statistically significant. Kumar & Baldacci (2010) examine the impact of debt on

interest rates in 31 developed and emerging countries from 1990 to 2008 and find a
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significant relationship. Their research suggests that as government debt and deficits
escalate, so do 10-year government bond yields. This correlation could be explained by
traditional mechanisms, such as the crowding out effect described by Elmendorf &
Mankiw (1999), or by the pathway through which rising debt increases the probability of
default and subsequently raises interest rates.

In their 2011 study, Afonso et al. examine the impact of various factors on sovereign
credit ratings, using data from the main international rating agencies for 1995-2005. They
use advanced econometric models to distinguish between the immediate and longer-term
effects of fiscal and macroeconomic variables on ratings. The research finds that in the
short run, sovereign ratings are significantly affected by fiscal variables such as
government debt and budget balance, as well as GDP per capita and real GDP growth. In
the long run, however, ratings are influenced by government effectiveness, external debt,
foreign exchange reserves, and past defaults. Afonso et al. (2012) analyze the effect of
rating announcements by Standard & Poor's, Moody's and Fitch on EU sovereign bond
yields and CDS spreads from 1995 to 2010. Their event study shows that markets react
significantly to rating changes, especially negative ones, suggesting that downgrades catch
markets by surprise. They find a rapid reaction within days to such announcements and a
bidirectional causality between ratings and spreads in the short run. In particular, the study
finds spillovers within the EU, especially from lower-rated to higher-rated countries, and a
persistence effect, where recently downgraded countries face higher spreads. This research
underlines the importance of strong macroeconomic and fiscal fundamentals in avoiding
downgrades and their negative impact on borrowing costs, while suggesting further

research into the underlying reasons for rating changes and their impact on markets.

1.2.5 Review and meta studies

In their review paper, Panizza & Presbitero (2013) critically assess the complex
relationship between public debt and economic growth, challenging prevailing assumptions
that high public debt necessarily leads to lower economic growth. Their comprehensive
analysis reveals a lack of substantive evidence for commonly cited debt thresholds that
allegedly impede growth. The paper highlights the variability and heterogeneity of the
debt-growth relationship across countries and time periods and argues for a nuanced
approach to understanding the impact of debt on the economy. Key factors such as the
quality of institutions and the specifics of public debt accumulation are highlighted as

crucial to this relationship. Panizza & Presbitero (2013) call for future research to explore
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these differences and the mechanisms through which debt may affect growth, suggesting
the use of advanced econometric techniques to shed light on the true nature of these
dynamics. Their review underscores the importance of prudent debt management, while
cautioning against oversimplified narratives that directly link debt to economic decline

based on empirical evidence.

Rahman et al. (2019) conducted a systematic review to explore the consensus on the
relationship between public debt and economic growth, particularly in light of the
controversial 90% debt-to-GDP threshold proposed by Reinhart & Rogoff (2010). Their
analysis, based on 33 selected articles from the SCOPUS database, shows that the impact
of public debt on economic growth varies considerably, with results suggesting positive,
negative or even non-linear relationships. This suggests that the Reinhart & Rogoff (2010)
hypothesis of a universal 90% threshold is not universally applicable across countries. The
study underlines the importance of the purpose for which debt is incurred, highlighting that
borrowing for productive investment can boost economic growth. However, it also
cautions against indiscriminate borrowing, pointing out that debt without proper
management can be detrimental to economic growth. Concluding that there is no one-size-
fits-all approach to public debt and economic growth, Rahman et al. (2019) argue for
tailored fiscal policies that take into account the unique circumstances of each country.

The seminal meta-study by Heimberger (2023) thoroughly examines the complex
relationship between public debt levels and economic growth through a comprehensive
review and meta-regression analysis of 816 estimates from 47 studies. This research is a
crucial intervention in the ongoing debate on the impact of public debt on economic
growth, a topic that has produced several conflicting results over the years. Heimberger's
analysis specifically targets the heterogeneous results reported in the literature and finds
that, on average, a 10-percentage point increase in the public debt-to-GDP ratio is
correlated with a modest 0.14 percentage point decrease in annual growth rates. However,
this relationship loses its statistical significance after adjustment for publication bias,
suggesting that existing studies may have overstated the negative impact of debt. The study
critically evaluates the notion of a universal public debt-to-GDP threshold - in particular,
the 90% mark posited by contributions such as Reinhart & Rogoff (2010) and finds that it
lacks robust empirical support. Heimberger's nuanced approach shows that threshold
estimates vary considerably depending on data and econometric choices, effectively

challenging the premise of a single threshold above which economic growth is
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significantly hampered. Moreover, the meta-regression analysis highlights the importance
of accounting for the endogeneity between public debt and growth, suggesting that the
negative impact of public debt on growth appears less pronounced when such
interdependencies are taken into account. This comprehensive meta-study not only
challenges prevailing narratives about the universally harmful effects of high public debt
on economic growth, but also opens avenues for future research. Heimberger (2023) argues
for studies that explore the conditional factors and transmission channels through which
public debt affects growth, suggesting the need for a deeper understanding of the diverse
effects of debt in different national and temporal contexts. By highlighting the limitations
of current empirical evidence and the potential biases within the literature, Heimberger's
work makes a significant contribution to the discourse on public debt and economic
growth, emphasizing the need for nuanced analysis and policy formulation in the face of

rising global debt levels.
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2 Research objectives and contributions

The main objective of this dissertation is to examine and estimate the relationship
between government debt and economic growth, with a particular focus on causality and
transmission channels in developed economies. This focus on causality is essential as
much of the existing literature does not adequately address issues of reverse causality and
the endogeneity of government debt, which can significantly drive the results observed in
empirical studies (Ash et al., 2017). In line with this perspective, Heimberger (2023)
suggests that further research on the debt-growth nexus should pay particular attention to a
comprehensive treatment of endogeneity and a more thorough investigation of how debt
affects growth. In response to these gaps, this dissertation breaks down the main objective
of exploring the relationship between government debt and growth into more specific

complementary objectives. These are thoroughly addressed in chapters 3 to 5.

Our first partial objective is to analyze the relationship between government debt and
economic growth in advanced economies on a quarterly basis, using a panel cointegration
approach. The practice of examining this relationship using quarterly data is not common
in the literature on the debt-growth nexus. The use of a cointegration approach, specifically
the estimation of panel ARDL (autoregressive distributed lags) models, allows us to assess
the impact of government debt in both the short and long run, which is grounded in the
theoretical literature (Elmendorf & Mankiw, 1999). In addition, in chapter three we pursue
a secondary partial objective of investigating potential nonlinearities and conditional
effects of government debt. The existence of nonlinearities, suggesting that economic
growth slows down significantly when debt exceeds a certain threshold (e.g., 90% of
GDP), has been proposed in various studies (e.g., Reinhart & Rogoff (2010); Minea &
Parent (2012)). However, the impact of debt may also vary depending on other moderating
variables, as noted by Ostrihon, et al. (2023) and Butkus (2022). This thesis has also
addressed the issue of cross-sectional dependence, an important aspect highlighted by
Heimberger (2023).

The third partial objective of the dissertation is to identify an appropriate instrument
for estimating the causal effects of government debt accumulation (changes in debt) on
economic growth. While the use of instrumental variables methodology in the debt-growth
nexus is relatively common, the instrument often chosen is the prior level of debt

(Cecchetti et al., 2011). However, this approach aiming to deal with endogeneity may not
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be entirely satisfactory given the persistent nature of debt. The only study we are aware of
that has addressed the challenge of finding a relevant instrument is Panizza & Presbitero
(2014), who used the valuation effect. This effect captures the changes in the value of debt
denominated in foreign currency due to exchange rate fluctuations and is appropriate for
countries with a significant share of their debt in foreign currency. This situation is not
typical for advanced economies, which tend to issue debt in domestic currency. We
propose a new variable as an instrument that, to the best of our knowledge, captures the
exogenous part of debt changes. We then examine the relationship between government
debt accumulation and subsequent economic growth. Conducted with annual data on a set
of 26 EU countries from 2003 to 2019, our analysis represents a novel approach to
investigate the causal impact of debt accumulation on economic growth, with detailed

results and methodology described in chapter 4.

The fourth partial objective of this dissertation examines the influence of government
debt on perceived country risk and its subsequent impact on sovereign bond yields. While
much of the existing literature on the debt-growth relationship focuses primarily on
estimating growth regressions, there's a notable gap in the empirical investigation of how
government debt might affect growth through various channels. In chapter 5, we address
this gap by first assessing how government debt affects sovereign credit ratings. We then
use daily data on EU countries to analyze the immediate impact of a rating downgrade on
10-year sovereign bond risk premia. We expect that an increase in government debt will
increase perceived risk and lead to lower credit ratings. This escalation in perceived risk
and the resulting downgrades in credit ratings will lead to higher risk premium, which in
turn will increase the cost of government debt financing. Higher financing costs, coupled
with higher interest rates, inevitably constrain the private sector, leading to lower
investment and slower economic growth. The results and methodology of this

comprehensive analysis are presented in detail in chapter 5.

Based on our main objective and specific partial objectives, we have developed the

following hypotheses to be tested in this dissertation:

1. There is a long-run non-linear relationship between government debt and real

GDP in developed economies.
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The effect of government debt on real GDP is conditional on other
macroeconomic variables, hence we hypothesize that there is no ,,one-size-fits-
all“ debt threshold.

The accumulation of government debt (change in debt) has a causal negative
effect on economic growth in developed countries, identifiable through
instrumental variable analysis that addresses endogeneity concerns.

Increases in government debt lead to a deterioration in sovereign
creditworthiness and subsequently increase the risk premium on 10-year

government bond yields.

The impact of sovereign credit rating downgrades on the risk premium on 10-
year government bond yields is more pronounced during periods of economic

downturn or financial instability.
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3 Long-term, non-linear, and conditional effects of government

debt in advanced economies

In this chapter, we examine the relationship between government debt and real GDP,
using quarterly data from 37 advanced economies between 1990 and 2019. Our
methodological approach adopts a panel autoregressive distributed lag (ARDL) model to
capture both the short-run and long-run effects of debt. This choice is also guided by the
theoretical literature, in particular ElImendorf & Mankiw (1999), which expects different
effects of debt over different time horizons. In addition to assessing the direct impact of
debt, we also take a closer look at models that assume a non-linear or conditional impact of
government debt. Moreover, we address cross-sectional dependence, which is crucial to
ensure the robustness of our findings, as economic shocks and external factors may affect

outcomes in other countries.

3.1 Methodology

In examining the dynamics between government debt and real GDP, we use a panel
autoregressive distributed lag (ARDL) approach for a sample of 37 advanced economies
with unbalanced quarterly data from 1990 to 2019. The panel ARDL model is chosen for
its robustness in capturing the multiple interactions over time and its flexibility in dealing
with data with different levels of integration. In addition, the ARDL model can estimate
both short-run and long-run coefficients simultaneously, allowing for a comprehensive
economic interpretation. This dual estimation provides insights into both the immediate
effects and the eventual long-run relationships. Recognizing that the economies under
consideration may react differently to variations in government debt, the panel ARDL
model incorporates cross-sectional heterogeneity, allowing for country-specific variations.
This aspect is crucial as it recognizes that advanced economies are likely to exhibit unique
responses due to differences in fiscal policies and economic structures. To estimate the
models, we use the Pooled Mean Group (PMG) estimator, a technique that is in line with
the objectives of our study. The PMG estimator, developed by Pesaran et al. (1999)
assumes homogeneity in the long-run coefficients while allowing for heterogeneity in the
short-run dynamics, a premise that is particularly appropriate for advanced economies,
which may share similar long-term economic trends while experiencing distinct short-term
fluctuations. The PMG approach is also well suited to panels with many cross-sections and

time periods, which is the structure of our dataset.
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In baseline regressions, we estimate the effect of government debt on economic
performance, controlling for many other variables in addition to the variables of interest.
The following panel ARDL model has been estimated using the PMG estimator:

p-1 q-1 r—1
ArGDP,, = Z GATGDP,_; + z [,Adebt;,_; + Z 00X,
Jj=1 j=0 j=0
u
+ Bo,i | rGDP; 11 — Brdebt;; — 2 BiXie — W |+ € ¢Y)
j=2

where rGDP;, is the log of the real GDP index in country i and quarter t. The debt
variable is the general government debt as a percentage of GDP and the vector X is a set of
control variables. The coefficient B, expresses the estimated long-run effect of government
debt on economic growth, while TI; is the short-run effect of debt accumulation. B ;
represents the error correction term, which expresses the speed of adjustment to the long-

run equilibrium. We report the results of the baseline model estimates in Table 4.

Many studies have pointed to the presence of a non-linear relationship between debt
and economic growth, where debt may increase growth, but after a certain threshold,
further debt accumulation is associated with a slowdown in growth (Reinhart & Rogoff
(2010); Baum et al. (2013)). In this analysis, we tested the hypothesis of a nonlinear impact

of government debt by estimating the following regression using the PMG estimator:
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where the variable debt?, representing government debt as a percentage of GDP squared,
is added to the baseline specification in both the short-run and long-run equations. This
approach to modelling non-linear effects is also common in the literature on the debt-
growth nexus (Checherita-Westphal & Rother (2012); Afonso & Alves (2015)). From the
coefficient estimates in the long-run equation, we can then express the debt threshold
beyond which further government debt accumulation is detrimental to economic

performance. The resulting estimates are shown in Table 5.
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Several studies have suggested that the influence of government debt on growth may
depend on the presence of other variables (Ostrihon, et al. (2023); Butkus (2022)). As
shown by Afonso & Furceri (2010), unsustainable government consumption can slow
economic growth, and Ostrihon, et al. (2023) find that in EU countries, higher government
consumption can reduce optimal-growth-maximizing level of government debt. Also
drawing on the findings of Ostrihon, et al. (2023), we include interactions with private
credit and private debt in our regression. This approach is guided by their findings that
increasing domestic credit can lead to a lower turning point, in line with the too-much-
finance hypothesis, which links economic growth slowdowns to over-financialization in
developed economies. In addition, their results show that higher levels of private debt
increase country-specific turning points, further underlining the need to include these
variables to fully understand the dynamics at play. In our analysis, we examine the
moderating effects of government consumption, private credit, private debt and long-term
interest rates. Equation (3) illustrates a specification where we introduce government
consumption (GovCons) as a moderating variable in relation to debt. Beyond model (3),
we extend our investigation to a model with debt squared to assess the impact of the
moderating variable on the government debt threshold. The PMG estimator is used to

estimate these equations, capturing the nuances of the interaction effects.
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Prior to estimation, we conducted panel unit root tests to assess the stationarity of the
variables in our dataset. These included the Im, Pesaran, and Shin (IPS) test, which allows
for heterogeneity between cross-sectional units, and traditional tests such as the
Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests, which account for
autocorrelation and heteroskedasticity. Both levels and first differences of the variables
were tested to detect non-stationarity, while maintaining the null hypothesis of each test.
For all panel unit root tests, the null hypothesis was that all panels have a unit root.
Specifically, for the IPS test, the alternative hypothesis is that some panels are stationary.
In contrast, for the ADF and PP tests, the alternative hypothesis is that at least one panel is
stationary. The choice of lag lengths was guided by the Akaike Information Criterion to

ensure optimal test specifications for the subsequent analysis. Determining whether
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variables are integrated of order zero or order one is a crucial step when using the Pooled
Mean Group (PMG) estimator. This distinction ensures the validity of long-run equilibrium
relationships and the reliability of the error correction mechanism of the PMG. The results

of the panel unit root tests are presented in the Appendix.

In our analysis, to assess the long-run relationships between the variables, we employ
robust cointegration tests, specifically the Kao (1999), Pedroni (1999, 2004), and
Westerlund (2005) tests. These tests are designed to detect whether a cointegrating
relationship exists within panel data, considering both the baseline and nonlinear
specifications. The Kao test is a residual-based test that assumes homogeneity of the
cointegration vector across cross-sections. The Pedroni test accommodates heterogeneity
across different units in the panel. Lastly, the Westerlund test allows for the examination of
cointegration in the presence of cross-sectional dependence, providing a more flexible
framework for understanding the dynamic interactions among the panel data. By
employing these tests, we ensure a thorough investigation into the potential long-run
equilibrium relationships present in our data, which is crucial for the validity of our
subsequent PMG estimation. Results of these cointegration tests are documented in
Table 3. We also conducted Granger causality tests on the first differences of our main
variables of interest: real GDP and government debt. For this purpose, we used the panel
Granger causality test of Dumitrescu & Hurlin (2012). In particular, we were interested in
testing whether there is evidence of bidirectional Granger causality between changes in
government debt and economic growth in our sample. The results of the tests are
documented in Table A.6 in the Appendix.

As a final step in this chapter, we address cross-sectional dependence, which is
crucial to ensure the validity of our panel data analysis. This step is essential to avoid
spurious correlations caused by unobserved common factors. Ignoring these cross-
dependencies can lead to biased and inconsistent estimators. To correct for this, we use the
Common Correlated Effects Pooled Mean Group (CCEPMG) estimator, as proposed by
Pesaran (2006) and further developed by Chudik & Pesaran (2015). The CCEPMG
estimator extends the standard PMG approach by incorporating cross-sectional averages of
the dependent and independent variables as proxies for the unobserved common factors.
This technique effectively captures cross-sectional dependence and allows for
heterogeneous coefficients across panel units, while preserving long-run relationships and

short-run dynamics consistent with the PMG model. By using CCEPMG, we ensure a
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more robust estimation in the presence of cross-sectional dependence, thereby enhancing
the credibility and reliability of our findings. We employed the CCEPMG estimator to
estimate models with a non-linear term (as specified in equation 2) and models with
interactions with other variables (as specified in equation 3). The results of these
estimations are presented in Tables 7 and 8. In these tables we also present the results of
cross-sectional dependence tests for each model specification.

3.2 Data

Our dataset consists of an unbalanced panel of quarterly data for 37 advanced
economies, covering the period from 1990 to 2019. We deliberately excluded the period of
the global pandemic to avoid the unusual and heightened volatility observed in the global
economy during this period. The selection of countries for our study was guided by the
World Bank's income level classification, with a focus on high-income economies.
However, not all high-income countries were included in our analysis due to a lack of data
for some countries. A detailed list of these countries is presented in Table 1. The literature
on the impact of government debt on economic performance, especially at frequencies
higher than annual, is scarce, with notable exceptions such as Lim (2019). To the best of
our knowledge, no study has yet examined the relationship between debt and growth using
panel ARDL models at a quarterly frequency. The choice of quarterly data offers important
advantages. First, it allows for a more granular and timely analysis of economic activity
than is possible with annual data. This granularity is particularly useful when estimating
panel ARDL regressions that distinguish between short and long-term effects of
government debt. In addition, the increased frequency of data points should improve the
robustness and reliability of our statistical analysis, leading to more precise and nuanced
insights.

Working with quarterly data often presents the challenge of dealing with seasonality.
In our analysis, it's crucial to address this issue, as seasonal variation can add noise, hinder
accurate comparisons and potentially lead to misleading results in regression analyses.
Most of the variables in our study were either already seasonally adjusted or did not show
any significant seasonality. However, for some variables where we found a lack of
seasonally adjusted data, we made the adjustments ourselves. These variables include gross
fixed capital formation, trade openness and government consumption, all expressed as a
percentage of GDP. We used the TRAMO-SEATS method, which includes automatic
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detection of outliers and calendar effects, a technique widely used by international
statistical organizations such as Eurostat’.

Table 1: List of countries.

Australia (1995-2019) Greece (2000-2019) Poland (2000-2019)

Austria (2000-2019) Hong Kong (1999-2019) Portugal (1995-2019)
Belgium (1995-2019) Hungary (1995-2019) Romania (2000-2019)
Canada (1995-2019) Israel (1995-2019) Saudi Arabia (2010-2019)
Chile (2008-2019) Italy (1996-2019) Singapore (1995-2019)
Croatia (1995-2019) Japan (1997-2019) Slovak Republic (2006-2019)
Cyprus (2000-2019) Latvia (2000-2019) Spain (1995-2019)

Czech Republic (1999-2019) Lithuania (1998-2019) Sweden (1995-2019)
Denmark (2000-2019) Luxembourg (2000-2019) Switzerland (1995-2019)
Estonia (2000-2019) Malta (2000-2019) United Kingdom (1995-2019)
Finland (2000-2019) Netherlands (1996-2019) United States (1995-2019)
France (2000-2019) New Zealand (1995-2019)

Germany (1998-2019) Norway (2000-2019)

Another challenge inherent in quarterly data is the occasional lack of data points, as
many indicators are typically collected on an annual basis. This is often the case for
variables such as institutional factors, GDP at purchasing power parity or educational
attainment. In order to deal with this, we have chosen to use linear interpolation for these
annually collected variables to generate the missing quarterly observations. This approach
has been applied to variables such as GDP (PPP) per capita at current prices, average years
of schooling, size of government and the political risk indicator. These interpolated
variables are relatively stable over time and are mainly used for cross-country
comparisons. For example, the inclusion of GDP (PPP) per capita helps to account for
conditional convergence. The use of linear interpolation as a means of approximating

quarterly data has a precedent in the literature (e.g. Fisera et al. (2021))

In our analysis, the dependent variable is seasonally adjusted real GDP, which we
express as an index with an initial value of 100 for the first observation of each country.
Contrary to the usual approach in growth regressions, which focuses on growth rates, we
use the level of this variable. This choice is motivated by the requirement of the Pooled
Mean Group (PMG) estimator that variables in the long-run equation should exhibit

cointegration. Using a dependent variable that is non-stationary in its levels improves the

1 Available at: https://ec.europa.eu/eurostat/documents/3859598/5910549/KS-RA-09-006-EN.PDF
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statistical properties of our analysis, as noted in the works of Fisera (2021) and Asteriou et
al. (2021). Therefore, we use the logarithm of the real GDP index in our regressions. This
approach means that in the short-run equation we effectively have quarter on quarter
growth in percentage terms on the left-hand side. Data for seasonally adjusted quarterly
real GDP are taken from the IMF's International Financial Statistics database. Figure A.1
in the Appendix shows the evolution of real GDP over time for the different countries in

our sample.

The main variable of interest in this work is government debt. We have chosen
general government debt as a percentage of GDP, which is widely used in studies of the
relationship between debt and growth. We obtained this data from the World Bank's
Quarterly Public Debt Database, which provides comprehensive coverage. For a handful of
countries where the World Bank data has gaps, we supplemented our dataset with data
from the Bank for International Settlements database. Figure A.2 in the appendix shows

the evolution of government debt as a percentage of GDP for each country in the sample.

Our choice of control variables is guided by the prevailing literature on the
relationship between debt and growth. We aim to keep the number of variables in each
model to a minimum to avoid the risk of multicollinearity (Fisera, 2021). As a control
variable, we include logarithm of lagged GDP per capita at purchasing power parity (PPP)
in current prices, which primarily reflects income disparities between countries. This
variable allows us to account for the convergence hypothesis, which suggests that countries
with lower incomes tend to experience faster growth rates, as highlighted by Mankiw et al.
(1992). The GDP (PPP) per capita data were taken from the Penn World Table (Feenstra et
al., 2015) and linearly interpolated to fit our quarterly data model. In addition, we included
the investment rate, another variable that is commonly found to be significant in growth
regressions. We used gross fixed capital formation as a percentage of GDP to represent the
investment rate, a choice consistent with established practice in economic research
(Ahlborn & Schweickert, 2018). The quarterly data on gross fixed capital formation,
obtained from the IMF database, showed significant seasonal patterns, which led us to
perform seasonal adjustment on this variable. Gross fixed capital formation and GDP
(PPP) per capita are our main control variables and are included in all specifications. We
also tested a number of other control variables, which are described below.

The degree of openness of an economy is often associated with higher economic
growth (Sakyi et al. (2015); Jamel & Maktouf (2017)). Given this, we included a measure
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of economic openness in our regressions, defined as the sum of the value of exports and
imports as a share of GDP. The source of this variable is the IMF database and the data
have been seasonally adjusted. We have also included consumer inflation as an indicator of
macroeconomic stability, as suggested by Cecchetti et al. (2011). This variable is
calculated as the quarter-on-quarter percentage change in the Consumer Price Index (CPI),
with data taken from the IMF database. Human capital, often represented by educational
attainment, is a common component in growth regressions (Mankiw et al. (1992); Panizza
& Presbitero (2014)). In our analysis, we measure human capital using the average years of
schooling of the population aged 25 and over. These annual data are taken from the Penn
World Table (Feenstra et al., 2015) and converted to quarterly frequency by linear
interpolation. Changes in exchange rates can have a significant impact on economic
performance, especially in the short term, by changing the relative price of products and
affecting price competitiveness. We therefore included the real effective exchange rate
(REER), based on the consumer price index (CPI), as a control variable in one of our
models. We obtained the quarterly REER data from the IMF database. Central banks
influence economic output by setting interest rates. These rates are then transmitted
through various channels to different sectors of the economy, affecting areas such as
lending to businesses and households, and thus investment and consumption. We gathered
data on policy rates from national sources, using the Macrobond software for this purpose.
Keynesian theory posits that government consumption stimulates growth, but empirical
evidence often suggests the opposite. Barro (1990) found that government consumption
often hinders economic growth by not boosting private productivity and distorting effects
through taxation and government spending. Government consumption is often used as a
control variable in empirical studies that examine the impact of government debt on
economic growth, as seen in the work of Ostrihon, et al. (2023). In our analysis, we include
government consumption as a percentage of GDP as a control variable in one of our model
specifications. We obtained these data at quarterly frequency from the IMF database and
then we applied seasonal adjustment. In some specifications, we incorporate institutional
variables, specifically the size of government from the Economic Freedom of the World
(EFW) database and the political risk indicator from the International Country Risk Guide
(ICRG) database. Both are expressed as indices, and their quarterly values were derived
through linear interpolation. The size of government indicator was employed as a control
in Chiu & Lee (2017), and the political risk indicator was similarly utilized in Ahlborn &
Schweickert (2018).
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The literature on the debt-growth nexus is increasingly exploring how the impact of
debt on growth varies with other variables (Ostrihon, et al. (2023); Butkus (2022)). Theese
studies suggest that factors such as government consumption, private credit and private
debt significantly influence the debt threshold at which economic growth starts to slow
down (Ostrihon, et al., 2023). In our analysis, we examine the interactions between
government debt and these variables. We have obtained data on private debt and bank
credit to the private sector as a percentage of GDP from the Bank for International
Settlements' Total Credit Statistics database. We also examine the interaction with long-
term interest rates, obtained from the OECD database, hypothesizing that lower financing
costs may raise the debt threshold at which growth declines.

Table 2 presents the summary statistics for the variables analyzed in this study. Real
GDP is indexed with an average of 159.68 and shows considerable variation as indicated
by the standard deviation of 49.93. General government debt, expressed as a percentage of
GDP, has an average of 68.97% and displays a wide range from a minimum of 1.60% to a
maximum of 212.08%. Gross fixed capital formation accounts for an average of 22.53% of
GDP, suggesting investment levels vary across the sample. GDP (PPP) per capita in
current prices shows a mean of 38701.27 PPP USD and a substantial range, indicating
significant differences in living standards. Trade openness, measured as the sum of exports
and imports relative to GDP, averages at 110.71%, pointing to high levels of economic
integration. Consumer CPI inflation, calculated quarter-on-quarter, has a modest mean of
0.55% but varies widely, demonstrating the differing inflationary environments. The real
effective exchange rate, an index, averages at 98.52 with variations that reflect changing
currency strength. Policy rates show a small average of 2.73% and a standard deviation of
3.07%, highlighting diverse monetary policies. Education levels, represented by the
average years of schooling, have a mean of 11.34 years, with less variability among the
countries. Government consumption and the size of government indicators, show average
levels of 19.09% of GDP and 6.27 index points, respectively, indicating how public
spending and government size differ across nations. Political risk, measured by an index,
has an average of 80.40, with a sizeable range, pointing to varying degrees of political
stability. Private credit and debt, both as percentages of GDP, have substantial averages of
93.17% and 160.22%, respectively, suggesting significant roles in the economies. Lastly,

long-term interest rates average at 3.90%, with a range that underscores different
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borrowing cost environments. Notably, some data points are the result of linear

interpolation from annual to quarterly frequency to ensure consistency across the dataset.

Table 2: Summary statistics.

Variable Unit Obs Mean  St. Dev. Min Max
Real GDP Index 3131 159.68 49.93 92.88 504.78
General government debt % of GDP 3131 68.97 39.69 1.60 212.08
Gross fixed capital formation % of GDP 3131 22.53 3.83 9.55 40.86
Srizs(PPP) percapitaincurrent  ppp ysp 3131 38701.27 1634959 770100 112000.00
Trade openness % of GDP 3131 110.71 84.73 17.43 454.03
Consumer CPI inflation % QoQ 3131 0.55 0.95 -2.83 9.90
Real effective exchange rate Index 3131 98.52 10.21 63.23 150.59
Policy rate % 2829 2.73 3.07 -0.75 28.00
Average years of schooling Years 3131 11.34 1.59 5.92 15.80
Government consumption % of GDP 3034 19.09 3.94 8.20 31.60
Size of government Index 2759 6.27 1.02 3.56 9.09
Political risk indicator Index 2583 80.40 7.30 58.75 96.08
Private credit % of GDP 2487 93.17 38.53 21.40 254.40
Private debt % of GDP 2499 160.22 60.86 37.10 400.90
Long-term interest rate % 2569 3.90 2.42 -0.78 25.40

Note: variables are seasonally adjusted, quarterly data for: GDP (PPP) per capita, average years of schooling,
size of government and political risk indicator were obtained via linear interpolation from yearly data.

3.3 Results

This section presents the results of our estimates, which are based on quarterly data
from 37 advanced economies over the period 1990 to 2019. Figure 1 illustrates the data,
with the x-axis showing the change in government debt and the y-axis showing the change
in the logarithm of seasonally adjusted real GDP, which serves as a proxy for quarter-on-
quarter growth. The graph shows a clear negative correlation, suggesting that an increase
in debt is associated with lower economic growth. However, it is important to consider the
possibility of reverse causality in this observed relationship, where a contraction in real
GDP could lead to an expansionary fiscal response and the activation of automatic
stabilizers, thereby increasing the nominal debt level. In addition, there is a mechanical

aspect to consider, as government debt is expressed as a percentage of nominal GDP.

To examine the relationship between government debt and growth in more detail, we
estimate various panel ARDL models using a pooled mean group (PMG) estimator. This
method allows us to control for other variables that may affect both debt and growth. In
addition, the panel ARDL specification allows us to focus on the long-run effects of debt

on real GDP, which are more relevant for our analysis, in addition to the short-run effects,
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which may be driven more by mechanical effects and reverse causality. However, the use
of the PMG estimator assumes that the variables in the regressions are stationary in their

levels or first differences.

Figure 1: Change in general government debt and quarterly change in log real GDP.
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The panel unit root tests conducted, as shown in Tables A.2 to A.5, include the Im-
Pesaran-Shin, Dickey-Fuller and Phillips-Perron tests, which are robust methods for
determining the stationarity of panel data. In the first set of tests on variables at their levels
(Tables A.2 and A.3), the results of the Im-Pesaran-Shin test are mixed, with some
variables such as gross fixed capital formation as % of GDP, CPI inflation, REER, policy
rate, government consumption as % of GDP, government size and the political risk
showing signs of stationarity. However, other variables show high p-values, indicating
non-stationarity in levels: real GDP, government debt, GDP (PPP) per capita, trade
openness as % of GDP, years of schooling, private credit as % of GDP, private debt as %
of GDP and long-term interest rate. For the Im-Pesaran-Shin test, the null hypothesis (HO)
is that all panels contain unit roots, while the alternative hypothesis (Ha) is that some
panels are stationary. The Dickey-Fuller and Phillips-Perron tests confirm these findings,
with similar patterns of p-values across variables. For both the Dickey-Fuller and Phillips-
Perron tests, HO implies unit roots in all panels, while Ha indicates that at least one panel is
stationary. The second set of tests on the first differences of the variables (Tables A.4 and

A.5) provides a clear indication that all variables become stationary after first differencing
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across all tests. This strongly suggests that the variables are integrated of order one, I(1),
which is a typical requirement for cointegration analysis and the use of estimators such as
PMG that assume a long-run equilibrium relationship between the variables. In the context
of estimating the impact of government debt on real GDP, the PMG estimator is
particularly suitable for dealing with panel data, where the long-run relationship is
modelled with non-stationary 1(1) variables, while allowing for heterogeneity in the short-

run coefficients.

Table 3: Panel cointegration tests for baseline and nonlinear specifications (1) and (10).

Model (1) Model (1) Model (10) Model (10)

Westerlund test for cointegration: AR panel specific parameter
Without trend With trend Without trend With trend

Variance ratio - Ha some panels -3.4152 -4.6954 -2.9113 -4.8133
(0.0003) (0.0000) (0.0018) (0.0000)
Variance ratio - Ha all panels -1.6588 -4.0540 -1.2531 -3.5296
(0.0486) (0.0000) (0.1051) (0.0002)

Pedroni test for cointegration: AR panel specific parameter
Without trend With trend Without trend With trend

Modified Phillips—Perron t -1.2371 -6.5517 -1.2371 -6.5517
(0.108) (0.0000) (0.108) (0.0000)
Phillips—Perron t -0.4465 -6.0439 -0.4465 -6.0439
(0.3276) (0.0000) (0.3276) (0.0000)
Augmented Dickey—Fuller t 0.313 -5.214 0.313 -5.214
(0.3772) (0.0000) (0.3772) (0.0000)
Kao cointegration test
Modified Dickey—Fuller t 4.3757 4.4172
(0.0000) (0.0000)
Dickey—Fuller t 4.9381 5.0401
(0.0000) (0.0000)
Augmented Dickey-Fuller t 5.0823 5.1607
(0.0000) (0.0000)
Unadjusted modified Dickey— 41276 41607
Fuller
(0.0000) (0.0000)
Unadjusted Dickey—Fuller t 4.501 4.5826
(0.0000) (0.0000)

Note: p-values in parentheses.
The panel cointegration tests, comprising the Westerlund, Pedroni and Kao tests,

have been applied to our baseline and non-linear model specifications to determine the
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existence of a long-run equilibrium relationship between the variables. The results of the
Westerlund tests suggest cointegration with and without trend, as evidenced by p-values
close to zero. This indicates a long-run relationship between the variables. In the Pedroni
test, the trended models show cointegration in all statistics, reinforcing the importance of
including trends in the models to capture long-term dynamics. The Kao test consistently
supports the cointegration hypothesis for both model specifications, with p-values of 0.00
across the board. In essence, these cointegration test results robustly validate the use of
long-run estimators in the analysis, confirming that the variables are indeed cointegrated
and move together in the long run. This strengthens the foundation of our PMG estimation
and the study of the relationship between government debt and economic growth.

Table 4 presents the estimation results of our baseline regressions, which examine
the logarithm of real GDP as the dependent variable against government debt, expressed as
a percentage of GDP, as the main variable of interest. In developing our models, we follow
the approach by Asteriou et al. (2021) and Fisera (2021), focusing on a clear specification
of each model and maintaining a limited number of control variables per regression.
Although this method improves clarity and reduces complexity, it increases the risk of
omitted variable bias. Consistently across models, we include as controls the log of lagged
GDP per capita in purchasing power parity and the share of gross fixed capital formation in
GDP. In addition, we include other variables such as trade openness, inflation, exchange
rate, policy rate, schooling, government consumption, government size index and a
political risk indicator. For the short-run equation, controls are limited to those variables
with quarterly observations that are not based on linear interpolation. Due to the limited
space available, only the short-run effects of government debt and investment are shown in
Table 4. The number of observations varies slightly due to data availability for each
variable, with the sample of countries ranging from 35 to 37. We employed the Pooled
Mean Group (PMG) estimator developed by Pesaran et al. (1999) to estimate the individual
panel ARDL models.

In models (1) to (9), we tested the linear impact of government debt on economic
performance in the long and short run. In most specifications we found no significant
linear impact of government debt. A positive effect was found in models (6) and (9), where
we controlled for the real effective exchange rate and the political risk indicator in addition
to the baseline control variables. In contrast, a negative effect of government debt was

found in specification (7), where we also included government consumption as a
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percentage of GDP. The baseline control variables we included are statistically significant
in most models. We found a positive effect for fixed investment and also for the level of
economic development as measured by GDP per capita at purchasing power parity. Trade
openness has no statistically significant effect on real GDP. Estimation results show that an
increase in consumer prices, as indicated by the quarter-on-quarter change in the CPI, is
associated with a decrease in the real GDP index in the long-run equation. The real
effective exchange rate (REER) also shows a negative relationship with real GDP, with a
significant coefficient in column (4), suggesting that an appreciation of the exchange rate is
associated with a decline in real GDP. The policy rate is negatively associated with real
GDP at the 1% significance level, suggesting that higher interest rates may dampen
economic growth. Average years of schooling is positively associated with real GDP,
reflecting the positive role of human capital in economic development. Government
consumption as a percentage of GDP is negatively related to real GDP. On the other hand,
the size of government is positively associated with real GDP in column (8), with a
significant coefficient. Finally, political risk (a higher index value indicates a lower level
of political risk) has a positive coefficient in column (9) that is significant at the 1% level,
suggesting that lower political risk is associated with higher real GDP. In the short run,
higher debt accumulation is associated with slower quarter-on-quarter real GDP growth.
These results are statistically significant in all specifications in Table 4. The coefficients of
the error correction term are negative and statistically significant in all models. The
negative sign and significance of the error correction term suggest that any short-term
deviations from the long-run equilibrium relationship between government debt and real
GDP are corrected over time. The magnitude of these coefficients, which reflect the speed
of adjustment, indicates that the real GDP index is estimated to return to its long-run
equilibrium at a relatively slow pace. A similar slow adjustment was also found in Asteriou
et al. (2021). This consistent error-correction dynamic across models confirms the
existence of a stable long-run relationship between the variables in the context of the PMG
estimation. The absence of a significant linear relationship between government debt and
economic growth in our models could be an indication of the non-linear nature of this
relationship, which is supported by previous studies such as those by C. Checherita-
Westphal & Rother (2012) and Afonso & Alves (2015).

In Table 5, we present the estimates from models that assess the nonlinear impact of

government debt on economic growth. In line with the methodology used by researchers
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such as Ostrihon, et al. (2023), we adopt a quadratic form of government debt in order to
capture its nonlinear effects. This approach not only allows for the analysis of non-
linearity, but also facilitates the identification of debt thresholds above which additional
debt accumulation becomes detrimental to economic performance. These estimations are
carried out using the same specifications and control variables as in our baseline models in
Table 4, with addition of the squared government debt term in both the long-run and short-
run equations. The sample of countries analyzed remains unchanged and we use the same

PMG estimator for these non-linear specifications.

The results in Table 5 show that there is a statistically significant non-linear effect of
government debt in seven out of nine model specifications. In line with our expectations,
the debt variables suggest a positive but diminishing effect on real GDP, suggesting that
above a certain threshold, debt slows economic performance. However, in specifications
(14) and (16) we do not observe a significant nonlinear relationship. The insignificant
result in specification (14) could be attributed to the inclusion of the central bank'’s policy
rate, which led to a reduction in the data sample. In specification (16), the lack of
significance of the debt effect could be due to potential collinearity issues, as we controlled
for government consumption as a percentage of GDP. In all models, the coefficients on the
error correction term are negative and statistically significant, suggesting a consistent
speed of adjustment towards long-run equilibrium, similar to the baseline models presented
in Table 4. For each model in which the debt effect was significant, we calculated the
government debt threshold and estimated it to be between 95% and 110% of GDP,
depending on the model. These results are consistent with previous research by Reinhart &
Rogoff (2010), Baum et al. (2013) and C. Checherita-Westphal & Rother (2012). We do
not elaborate further on the control variables, as their effects closely mirror those in Table
4. Marginal effects of government debt on real GDP are shown in Figure A.4 in the

appendix.

In addition to estimating the debt threshold, we also examined several variables that
could modify the impact of debt on real GDP and influence the determination of the debt
limit. We included these variables in our models as interaction terms with government
debt, as specified in equation (3). Our analysis included government consumption, private
credit, private debt and the long-term interest rate as interaction variables. For each of
these variables, we formulated two model specifications: one without and one with

government debt expressed in quadratic form. In the first specification, we assume that the

53



effect of government debt on GDP is conditional on the level of the other variable. In the
second specification, we consider the possibility that the interaction variable not only
affects the impact of debt on GDP, but also plays a role in determining the debt threshold.
We conducted these analyses following the methodology described in the study by
Ostrihon, et al. (2023). All model specifications were estimated using the Pooled Mean
Group (PMG) estimator.

The conditional effects of debt on real GDP are shown in Table 6. In models (19) and
(20) we examine how the interaction between government debt and government
consumption affects economic performance. The interaction term is negatively signed and
statistically significant in both models, implying that an increase in government
consumption reduces the positive effect of government debt on real GDP. This could
suggest that when government consumption is higher, additional government debt may be
less effective in promoting growth or may indicate less productive government spending.
Model (20) offers a somewhat more complex interpretation of the role of government
consumption in influencing the effect of debt. The coefficients on our core variables
suggest that higher government consumption not only reduces the growth-enhancing effect
of government debt, but also lowers the debt threshold above which the effect on real GDP
becomes negative. This is in line with the study by Ostrihon, et al. (2023). In models (21)
and (22) we examined the interaction of private credit with government debt. When the
quadratic form of debt was not included, the long-run equation in model (21) failed to
converge. Conversely, model (22), which includes the quadratic form of debt, showed no
statistically significant interaction effect. Looking at private debt as an interaction variable
in model (23), we find that a higher level of private debt, similar to government
consumption, reduces the positive influence of government debt and also lowers the
government debt threshold. Specifications (25) and (26) consider the interaction with long-
term interest rates, but no significant relationship with government debt was found in these

specifications.

Another important contribution of this dissertation is the estimation of the non-linear
and conditional effects of government debt, with a special focus on the treatment of cross-
sectional dependence. To address this and reduce the potential for bias, we use the
Common Correlated Effects Pooled Mean Group (CCEPMG) estimator developed by
Pesaran (2006) and later by Chudik & Pesaran (2015). This estimator extends the PMG

approach by incorporating cross-sectional means that capture unobserved common factors.
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We applied the CCEPMG estimator to re-evaluate the models presented in Table 5, which
examines the nonlinear effects of government debt, and Table 6, which analyses the
conditional effects of debt on real GDP. The use of a method that accounts for cross-

sectional dependence strengthens the validity of our initial findings.

The results using the Common Correlated Effects estimator are summarized in
Table 7, which shows the non-linear impact of government debt on real GDP across
different model specifications. Neither the linear nor the squared government debt terms
appear to have a consistent and statistically significant impact on growth across models.
The squared debt term, which is intended to capture the non-linear effects, predominantly
shows an insignificant impact in these models, suggesting that the non-linear relationship
between government debt and real GDP may not be robust. The results for other variables,
such as gross fixed capital formation and GDP per capita, are generally consistent and
significantly positive, indicating their robust contribution to economic growth. Overall, the
results suggest that the effect of government debt on real GDP may not be as clear-cut as
suggested by the results of the PMG estimator. The lack of consistent significance of the
government debt variables across models implies that the relationship between debt and
growth is complex and may be influenced by a variety of factors not captured by the debt
variables alone. The error correction term in the robustness test is only significant in about
half of the model specifications, suggesting an inconsistent adjustment towards the long-
run equilibrium. However, when significant, the use of the Common Correlated Effects
Pooled Mean Group (CCEPMG) estimator generally indicates a higher speed of
adjustment than the standard PMG estimator. In the short-run equation, the coefficient on
government debt in linear form is consistently negative and significant across
specifications, suggesting that increases in government debt may have a dampening effect
on real GDP growth in the short run. In addition, we conducted panel Granger causality
tests based on the methodology developed by Dumitrescu & Hurlin (2012). The results
documented in Table A.6 suggest the existence of bidirectional causality between changes
in government debt and economic growth, at least within one panel. In the following
chapter, we address potential concerns about reverse causality by applying instrumental

variable techniques.

Table 8 provides the results of robustness checks for the conditional effects of
government debt on real GDP using the Common Correlated Effects estimator. The

coefficients for gross fixed capital formation and GDP per capita are predominantly
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positive and significant, reinforcing their established role as drivers of economic growth.
The interaction terms in the models, which are designed to capture the conditional effects
of variables such as government consumption, private credit, and private debt on the
relationship between government debt and GDP, all have statistically insignificant
coefficients, indicating that these variables do not significantly alter the impact of
government debt on long-term economic growth.

In this chapter, we have examined the impact of government debt on real GDP for a
panel of 37 advanced economies over the period from 1990 to 2019. Our methodological
approach involved the use of panel ARDL models estimated using the PMG estimator,
which distinguishes between short-run and long-run effects and assumes uniform long-run
coefficients while allowing for short-run heterogeneity. Using this approach, our long-run
equation identified a statistically significant non-linear relationship between government
debt and real GDP, with an estimated debt threshold ranging from 95% to 110%. In
addition, we investigated the conditional effects of government debt by examining how its
relationship with GDP might be affected by additional variables. Our results showed that
higher levels of government consumption reduced the positive effect of government debt
and also lowered the debt threshold. A similar pattern emerged for private debt, which also
shifted the debt threshold to a lower level. In the last part of this chapter, we estimate
models with nonlinear and conditional debt effects using the Common Correlated Effects
estimator, which adjusts the PMG estimator to account for cross-sectional dependence, a
common problem in panel data analysis. However, once the issue of cross-sectional
dependence was addressed, all significant non-linear and conditional effects of government
debt disappeared in the long-run equations. This findings underline the critical influence of
global economic interdependencies and highlights that external conditions can have a
significant impact on national economic outcomes, possibly more so than domestic
conditions. This could be particularly important in the context of a highly intertwined
economic club, where most members share a common currency, contagion effects are more
pronounced. It also points to the need for advanced econometric techniques that can deal
with such complexity and ensure the accuracy of economic modelling. Moreover, these
results underline the importance for policymakers to integrate considerations of global
economic dynamics when formulating fiscal policy, as domestic debt management alone

may not have the expected impact on economic growth if global interdependencies are
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overlooked. These results also call for further research on how global economic conditions
interact with national fiscal policies, suggesting a rich area for deeper investigation.
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Table 4: Effects of government debt on real GDP.

Dep.: real GDP index (1) 2) 3) 4 (5) (6) @) (8) 9)
PMG PMG PMG PMG PMG PMG PMG PMG PMG

Long-run equation
Government debt (% of GDP) 0.002 0.001 0.002 0.003** 0.000 0.002 -0.003** 0.005 0.012***

(0.002) (0.002) (0.002) (0.001) (0.001) (0.002) (0.001) (0.004) (0.004)
Gross fixed capital formation (% of GDP) 0.019* 0.029** 0.026**  0.021***  0.014***  0.022** 0.032** 0.027 0.022

(0.011) (0.014) (0.012) (0.006) (0.005) (0.009) (0.014) (0.025) (0.021)
L.GDP per capita (PPP) 0.532***  (0.497***  (0.520***  (0.567***  (0.524***  (0.228***  (0.745***  (.314** -0.203

(0.030) (0.040) (0.030) (0.025) (0.016) (0.087) (0.049) (0.128) (0.220)
Trade openness (% of GDP) 0.002

(0.002)
Consumer prices, CPI (QoQ) -0.064*
(0.036)
REER -0.008***
(0.002)
Policy rate -0.017***
(0.004)
Schooling 1.184%**
(0.363)
Gov. consumption (% of GDP) -0.112%**
(0.023)
Size of government 0.400*
(0.224)
Political risk 0.102***
(0.034)

Short-run equation
Error correction -0.007***  -0.006*** -0.007*** -0.013*** -0.014*** -0.010*** -0.007*** -0.004*** -0.004***

(0.001) (0.001) (0.001) (0.002) (0.003) (0.001) (0.001) (0.000) (0.001)
D.Government debt (% of GDP) -0.002***  -0.002*** -0.002*** -0.002*** -0.001*** -0.002*** -0.001*** -0.002*** -0.002***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
D.Gross fixed capital formation (% of GDP) 0.003***  0.002***  0.003***  0.003***  0.001***  0.003***  0.001***  0.003***  0.003***

(0.001) (0.000) (0.001) (0.001) (0.001) (0.001) (0.000) (0.001) (0.001)
Observations 3220 3220 3220 3140 2862 3220 3101 3220 3220
Countries 37 37 37 37 35 37 36 37 37

Note: standard errors are displayed within parentheses. * denotes significance at the 10% level, ** indicate significance at the 5% level, and *** represent significance at the

1% level. Estimates for other control variables in short-run equation are omitted. Dependent variable, L.GDP per capita (PPP) and Schooling are in logarithms.
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Table 5: Nonlinear effects of government debt on real GDP.

Dep.: real GDP index (10) (11) (12) (13) (14) (15) (16) @17 (18)
PMG PMG PMG PMG PMG PMG PMG PMG PMG
Long-run equation
Government debt (% of GDP) 0.01658*** 0.00961* 0.01066** 0.01482*** 0.00372 0.01480*** 0.00374 0.01907** 0.01983***
(0.00273) (0.00544) (0.00477) (0.00236) (0.00245) (0.00201) (0.00453) (0.00784) (0.00276)
Government debt squared (% of GDP) -0.00008*** -0.00005* -0.00005**  -0.00007***  -0.00003**  -0.00007*** -0.00003 -0.00010**  -0.00009***
(0.00001) (0.00003) (0.00002) (0.00001) (0.00001) (0.00001) (0.00002) (0.00004) (0.00002)
Gross fixed capital formation (% of GDP) 0.03879*** 0.03677** 0.03801***  0.03290***  0.01777***  0.03236***  0.03971*** 0.02550 0.03643***
(0.00658) (0.01448) (0.01294) (0.00557) (0.00563) (0.00527) (0.01526) (0.01843) (0.00592)
L.GDP per capita (PPP) 0.41198***  0.46100***  0.46523***  0.50554***  (0.50494***  0.16320***  0.68075***  0.27707***  (.22022***
(0.01964) (0.04357) (0.03448) (0.02167) (0.01932) (0.03730) (0.05499) (0.08913) (0.04515)
Trade openness (% of GDP) 0.00133
(0.00156)
Consumer prices, CPI (QoQ) -0.07279**
(0.03693)
REER -0.00779***
(0.00172)
Policy rate -0.01767***
(0.00367)
Schooling 1.13302***
(0.17322)
Gov. consumption (% of GDP) -0.09965***
(0.02414)
Size of government 0.35630**
(0.15732)
Political risk 0.02535***
(0.00494)
Short-run equation
Error correction -0.01099***  -0.00674***  -0.00780***  -0.01258***  -0.01568***  -0.01071**  -0.00678***  -0.00543***  -0.01052**
(0.00401) (0.00077) (0.00097) (0.00421) (0.00287) (0.00481) (0.00063) (0.00067) (0.00422)
D.Government debt (% of GDP) -0.00551***  -0.00476***  -0.00528***  -0.00565***  -0.00458***  -0.00566***  -0.00335***  -0.00666***  -0.00640***
(0.00119) (0.00121) (0.00117) (0.00120) (0.00108) (0.00113) (0.00084) (0.00131) (0.00158)
D.Government debt squared (% of GDP) 0.00004* 0.00004 0.00004 0.00005* 0.00002 0.00005* 0.00000 0.00005* 0.00004
(0.00003) (0.00003) (0.00003) (0.00002) (0.00001) (0.00003) (0.00002) (0.00003) (0.00003)
D.Gross fixed capital formation (% of GDP) 0.00235***  0.00156***  0.00240***  (0.00235*** 0.00138** 0.00237***  0.00141***  0.00250***  0.00251***
(0.00059) (0.00049) (0.00058) (0.00059) (0.00054) (0.00059) (0.00045) (0.00060) (0.00060)
Debt threshold (% of GDP) 109.4 95.0 97.4 99.0 - 105.3 - 96.2 1104
Observations 3220 3220 3220 3140 2862 3220 3101 3220 3220
Countries 37 37 37 37 35 37 36 37 37

Note: standard errors are displayed within parentheses. * denotes significance at the 10% level, ** indicate significance at the 5% level, and *** represent significance at the
1% level. Estimates for other control variables in short-run equation are omitted. Dependent variable, L.GDP per capita (PPP) and Schooling are in logarithms.
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Table 6: Conditional effects of government debt on real GDP.

Dep.: real GDP index (19) (20) (21)2 (22) (23) (24) (25) (26)
PMG PMG PMG PMG PMG PMG PMG PMG
Long-run equation
Government debt (% of GDP) 0.02118** 0.03194*** -2.28704e+10 0.01226*** 0.00741 0.01704*** -0.00141 0.00354
(0.00998) (0.01232) - (0.00147) (0.01168) (0.00176) (0.00129) (0.00361)
Government debt squared (% of GDP) -0.00004* -0.00003** -0.00004*** -0.00002
(0.00002) (0.00001) (0.00002) (0.00001)
Gross fixed capital formation (% of GDP) 0.03304** 0.03924*** -6.82422e+10 -0.00236 0.00949 -0.00344 0.01371** 0.02129***
(0.01430) (0.01484) - (0.00380) (0.02777) (0.00384) (0.00653) (0.00745)
L.GDP per capita (PPP) 0.56164*** 0.50511*** -4.64813e+11 0.54584*** 0.78037*** 0.53646*** 0.54513*** 0.50716***
(0.07153) (0.07509) - (0.01479) (0.18211) (0.01489) (0.01751) (0.02640)
Interaction -0.00115** -0.00128***  1.0169e+08*** -0.00002 -0.00005 -0.00004*** -0.00033** -0.00037**
(0.00045) (0.00045) - (0.00002) (0.00006) (0.00001) (0.00015) (0.00016)
Gov. consumption (% of GDP) -0.02308 -0.01738
(0.03011) (0.02799)
Private credit (% of GDP) 2.79296e+10 -0.00259*
- (0.00139)
Private debt (% of GDP) -0.00765 -0.00068
(0.00551) (0.00085)
Long-term interest rate -0.02202* -0.01592
(0.01191) (0.01229)
Short-run equation
Error correction -0.00709*** -0.00744*** 0.00000*** -0.01735* -0.00277*** -0.01671* -0.01214*** -0.01259***
(0.00075) (0.00080) (0.00000) (0.01031) (0.00027) (0.00984) (0.00222) (0.00242)
D.Government debt (% of GDP) -0.00101*** -0.00101*** -0.00118*** -0.00126%*** -0.00111*** -0.00119*** -0.00125*** -0.00124***
(0.00028) (0.00028) (0.00030) (0.00026) (0.00029) (0.00027) (0.00023) (0.00024)
D.Gross fixed capital formation (% of GDP) 0.00165*** 0.00163*** 0.00293*** 0.00300*** 0.00295*** 0.00294*** 0.00290*** 0.00286***
(0.00051) (0.00050) (0.00069) (0.00069) (0.00071) (0.00071) (0.00063) (0.00063)
Variable in interaction term Governmgnt Governmgnt Private credit Private credit Private debt Private debt L(_Jng-term L(_)ng-term
consumption consumption interest interest
Observations 2665 2665 2584 2584 2596 2596 2627 2627
Countries 31 31 29 29 29 29 31 31

Note: standard errors are displayed within parentheses. * denotes significance at the 10% level, ** indicate significance at the 5% level, and *** represent significance at the
1% level. Estimates for other control variables in short-run equation are omitted. Dependent variable and L.GDP per capita (PPP) are in logarithms. 2 The model did not
converge.
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Table 7: Nonlinear impact of government debt on real GDP — robustness test using the common correlated effects estimator.

Dep.: real GDP index (27) (28) (29) (30) (31) (32) (33) (34) (35)
CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG
Long-run equation
Government debt (% of GDP) 0.00060 -0.00026 0.00043 0.00017 -0.00162 -0.00035 0.00095 -0.00074 -0.00098
(0.00293) (0.00253) (0.00680) (0.00139) (0.00191) (0.00240) (0.00410) (0.00348) (0.00256)
Government debt squared (% of GDP) -0.00000 -0.00000 -0.00000 -0.00000 0.00001 -0.00000 -0.00001 -0.00000 0.00000
(0.00002) (0.00002) (0.00003) (0.00001) (0.00001) (0.00001) (0.00003) (0.00003) (0.00002)
Gross fixed capital formation (% of GDP) 0.00499***  0.00326***  0.00517***  0.00402***  (0.00955*** 0.00309 0.00417***  0.00276***  0.00496***
(0.00132) (0.00115) (0.00197) (0.00140) (0.00200) (0.00251) (0.00099) (0.00103) (0.00119)
L.GDP per capita (PPP) 0.25594***  0.30233***  0.24811***  0.21665***  (0.19903** 0.25672 0.20695* 0.29369*** 0.14251*
(0.07647) (0.07601) (0.08058) (0.05626) (0.09351) (0.38014) (0.11219) (0.06025) (0.07425)
Trade openness (% of GDP) 0.00037
(0.00030)
Consumer prices, CPI (QoQ) -0.00380
(0.00881)
REER -0.00109*
(0.00065)
Policy rate 0.00327
(0.00285)
Schooling 0.10760
(3.68711)
Gov. consumption (% of GDP) -0.01493***
(0.00409)
Size of government 0.00790
(0.01264)
Political risk 0.00174
(0.00170)
Short-run equation
Error correction -0.20087* -0.23323* -0.19676 -0.24622** -0.13128 -0.26592 -0.18513 -0.26144* -0.31043**
(0.11390) (0.12549) (0.21037) (0.11115) (0.22691) (0.19092) (0.17511) (0.14116) (0.14677)
D.Government debt (% of GDP) -0.00277**  -0.00238**  -0.00234**  -0.00282** -0.00222* -0.00246** -0.00174* -0.00182**  -0.00261**
(0.00108) (0.00102) (0.00108) (0.00114) (0.00116) (0.00108) (0.00098) (0.00091) (0.00111)
D.Government debt squared (% of GDP) 0.00001 0.00001 0.00000 0.00001 -0.00000 0.00001 -0.00001 -0.00000 0.00005
(0.00001) (0.00001) (0.00001) (0.00001) (0.00003) (0.00001) (0.00002) (0.00001) (0.00003)
D.Gross fixed capital formation (% of GDP) 0.00023 0.00027 0.00026 0.00043 -0.00006 0.00028 -0.00003 0.00040 -0.00017
(0.00041) (0.00044) (0.00042) (0.00043) (0.00044) (0.00042) (0.00037) (0.00043) (0.00037)
CD Statistics -2.62 -2.29 -2.71 -1.30 -0.99 -2.90 -1.96 -2.51 -2.81
p-value (0.0088) (0.0218) (0.0067) (0.1929) (0.3241) (0.0037) (0.0500) (0.0122) (0.0050)
Observations 3050 3050 3050 3050 2756 3050 2955 2718 2528
Countries 37 37 37 37 35 37 36 37 37

Note: standard errors are displayed within parantheses. * denotes signif. at the 10% level, ** indicate signif. at the 5% level, and *** represent signif. at the 1% level.
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Table 8: Conditional effects of government debt on real GDP — robustness test using the common correlated effects estimator.

Dep.: real GDP index (36) (37) (38) (39) (40) (41) (42) (43)
CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG CCEPMG
Long-run equation
Government debt (% of GDP) -0.00264 -0.00244 -0.00216 -0.00089 -0.00173 -0.00086 -0.00039 0.00009
(0.00204) (0.00184) (0.00181) (0.00265) (0.00148) (0.00300) (0.00049) (0.00112)
Government debt squared (% of GDP) 0.00000 -0.00001 0.00000 -0.00000
(0.00001) (0.00005) (0.00001) (0.00001)
Gross fixed capital formation (% of GDP) 0.00480*** 0.00386*** 0.00408** 0.00419** 0.00392** 0.00260 0.00457*** 0.00524***
(0.00150) (0.00109) (0.00160) (0.00188) (0.00198) (0.00205) (0.00130) (0.00144)
L.GDP per capita (PPP) 0.23484*** 0.26257*** 0.18691*** 0.19253** 0.15062* 0.18294** 0.17079*** 0.17244***
(0.08986) (0.05693) (0.06199) (0.09663) (0.08147) (0.09180) (0.05407) (0.06355)
Interact 0.00009 0.00008 0.00002 0.00002 0.00001 0.00000 0.00003 0.00003
(0.00010) (0.00007) (0.00002) (0.00005) (0.00001) (0.00002) (0.00008) (0.00003)
Gov. consumption (% of GDP) -0.01678* -0.01426**
(0.00873) (0.00616)
Private credit (% of GDP) -0.00127 -0.00104
(0.00128) (0.00253)
Private debt (% of GDP) -0.00057 -0.00029
(0.00041) (0.00100)
Long-term interest rate -0.00940 -0.00936**
(0.00692) (0.00430)
Short-run equation
Error correction -0.25178* -0.25178* -0.24401* -0.27199 -0.23680 -0.28255 -0.23841 -0.24171*
(0.14150) (0.14150) (0.13240) (0.18244) (0.14401) (0.18172) (0.15029) (0.14489)
D.Government debt (% of GDP) -0.00018 -0.00018 -0.00028* -0.00025 -0.00008 -0.00014 -0.00042*** -0.00050***
(0.00014) (0.00014) (0.00015) (0.00018) (0.00020) (0.00018) (0.00012) (0.00016)
D.Gross fixed capital formation (% of GDP) -0.00028 -0.00025 0.00053 0.00039 0.00040 0.00043 -0.00002 -0.00023
(0.00040) (0.00041) (0.00040) (0.00042) (0.00042) (0.00042) (0.00033) (0.00035)
Variable in interaction term Government Government Private credit Private credit Private debt Private debt Long-term Long-term
consumption consumption interest interest
CD Statistics -2.34 -2.64 -0.13 0.10 -1.48 -1.84 -1.23 -2.07
(0.0193) (0.0083) (0.8974) (0.9177) (0.1387) (0.0652) (0.2184) (0.0384)
Observations 2547 2547 2422 2422 2434 2434 2500 2500
Countries 31 31 29 29 29 29 31 31

Note: standard errors are displayed within parentheses. * denotes significance at the 10% level, ** indicate significance at the 5% level, and *** represent significance at the
1% level. Estimates for other control variables in short-run equation are omitted. Dependent variable and L.GDP per capita (PPP) are in logarithms.
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4 The causal effects of government debt accumulation on

economic growth

In the previous chapter, we were unable to demonstrate a robust long-term
relationship between government debt and real GDP. However, we found that the short-
term impact of changes in debt on economic growth is significant, even after addressing
cross-sectional dependence issue. However, as e.g. Heimberger (2023) points out in a
meta-study, when investigating the debt-growth nexus, it is important to take sufficient
account of the endogeneity of the relationship in order to rule out potential biases in the
estimates. Therefore, in this chapter we use the instrumental variables approach to assess
the causal influence of government debt accumulation on economic growth in 26 EU
countries from 2003 to 2019. For this purpose, we use certain components of the stock-
flow adjustment as an instrument for debt change. These components are related to the

change in debt but are unlikely to influence growth through the error term.

4.1 Methodology

In this section, we employ a panel two-stage least squares (2SLS) estimation method
to analyze the impact of government debt change on economic growth for 26 European
Union countries over the period 2003-2019. The choice of the 2SLS estimator is driven by
the need to address the potential endogeneity of government debt. This endogeneity poses
a significant challenge in deriving causal inferences, as conventional regression methods
could lead to biased and inconsistent estimators. In particular, this may relate to the
problem of reverse causality, where a country experiencing insufficient economic growth
suffers a decline in tax revenues and at the same time policymakers tend to support the
economy with higher spending, which together accelerate the accumulation of debt. A
number of studies have addressed the issue of reverse causality, mainly using Granger
causality methods (Lof & Malinen (2014); Kempa & Khan (2017)). However, some
studies address endogeneity by lagging government debt by one year (Cecchetti et al.
(2011); Ostrihon, et al. (2023)). As noted by Panizza & Presbitero (2014), this treatment of
endogeneity may be inadequate because debt and growth tend to be persistent, and also
when policymakers expect the economy to slow, they tend to resort to expansionary fiscal
policy, and then an increase in debt precedes the economic slowdown. Our approach is
close to that of Panizza & Presbitero (2014), who instrument the level of debt by the
change in the wvalue of foreign currency-denominated debt due to the
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depreciation/appreciation of the domestic currency (valuation effect). Our instrument was
constructed by combining several parts of the stock-flow adjustment?, that we argue are not
directly related to economic growth but are associated with changes in government debt. A

more detailed description of the chosen instrument is given in the next subsection.

In the first stage, we regress the potentially endogenous variable — change in
government debt (ADebt;,), on all exogenous variables in the model along with our

instrumental variable (SFAIV; ). The first stage regression can be represented as:

ADebt;, = a + ySFAIV; s + n'X; ¢ + A; + O¢ + Uiy (4)
In this equation, « is the intercept, X;, encompasses the other exogenous regressors, A; are
country fixed effects, &, are time dummies and y; ., is the error term. This stage provides
the fitted values of general government debt change (AD/eW:M), which are used in second
stage regression. The second stage involves regressing the dependent variable, 3-year
overlapping real GDP (PPP) per capita growth, on the fitted values of government debt
change obtained from the first stage, along with the exogenous variables, country fixed
effects, and time dummies. The model for the second stage is expressed as:

Growth; i1 eva = o + B1ADebt, + 0" Xy + A; + 6, + € (5)
The coefficient B, is the key parameter estimating the impact of government debt on
economic growth. Comprehensive diagnostic tests, including tests for the strength of the
instrumental variable and over-identifying restrictions, are conducted to ensure the
robustness and validity of the 2SLS estimates. Through this approach, we aim to provide a
clearer understanding of the causal relationship between government debt accumulation

and economic growth, effectively addressing the biases associated with endogeneity.

4.1.1 Instrument for government debt accumulation

In the context of instrumental variable (IV) regression, the exclusion restriction is a
critical assumption that must be met for the instrumental variable to be valid. The
exclusion restriction refers to the idea that the instrumental variable should only affect the
dependent variable through its effect on the independent variable (also known as the
endogenous variable) and not through any other channel. The change in government debt
as a percentage of GDP can arise from the primary balance (the difference between

government revenue and expenditure), interest expenditure, the change in nominal GDP or

2 The stock-flow adjustment (SFA) accounts for the discrepancy between the variation in
government debt and the recorded government deficit or surplus over a specific period.

64



the stock-flow adjustment (SFA). Suppose that interest rates rise as a result of an
overheating economy, leading to an increase in the interest cost of servicing government
debt. At the same time, the rise in interest rates leads to a sharp fall in household
consumption, to which policymakers respond by deciding to stimulate the economy with
expansionary fiscal policy. However, these events take place in the second half of year t
and are reflected in the drop in real GDP in the following year. If we were to regress the
level or change in government debt on GDP growth, we would obtain a negative
relationship. In fact, the relationship is not driven by an exogenous change in debt, but by
reverse causality and variables that simultaneously affect debt but also affect the economy
through other observed or unobserved channels. Of the above-mentioned causes of debt
change, we argue that the stock-flow adjustment is the most reasonable candidate for an
instrument that affects changes in debt but does not fundamentally affect economic growth
through the error term. In the following paragraphs, we explain in detail what the different
parts of the SFA mean and describe the construction of an instrumental variable that could
satisfy the exclusion restriction.

Figure 2: Decomposition of general government debt change between years 2007 and
2019
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The stock-flow adjustment (SFA) accounts for the discrepancy between the variation
in government debt and the recorded government deficit or surplus over a specific period.

Deficits typically raise debt levels, and surpluses lower them, but other factors also
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influence government debt. A positive stock-flow adjustment (SFA) indicates that debt
grows more, or shrinks less, than the annual deficit or surplus suggests. Conversely, a
negative SFA signifies that debt increases less, or decreases more, than the annual figures
of government balance indicate. These SFA has valid accounting reasons; debt changes
arise not only from deficits but also from actions like government loans or equity injections
into corporations, which aren't reflected in deficit numbers. The stock-flow adjustment can
conceptually be divided into three main categories: a) net acquisition of financial assets, b)
effects of debt adjustment, and c) statistical discrepancies. Net acquisition of financial
assets and adjustments account for a major part of the SFA, while statistical discrepancies
generally account for only a minor fraction (European Commission, 2023).

4.1.2 Net acquisition of financial assets
There is very little literature describing the stock-flow adjustment in detail. We have
taken the definitions of the various of SFA components from the European Commission's

notes on the excessive deficit procedure (European Commission, 2023).

The primary contributor to the Stock-Flow Adjustment (SFA) is typically the net
acquisition of financial assets. Financial assets transactions are recorded on a consolidated
basis to exclude transactions among government units. This approach means that internal
lending doesn't increase reported assets or debt. Similarly, government units buying
government bonds are accounted for not as asset gains but as reduction in the overall
consolidated debt. Net acquisitions of financial assets are made up of Currency and
deposits (F.2), Debt securities (F.3), Loans granted by government to non-governmental
units (F.4), Equity and investment fund shares/units (F.5), Financial derivatives (F.71),
Other accounts receivable (F.8) and Other financial assets (Monetary gold and SDRs (F.1)

and Insurance technical reserves (F.6)).

The Currency and Deposits (F.2) mainly represents the changes in central
government deposits with banks, significantly influenced by treasury operations and
activities of other government units like local governments. Significant year-to-year
variations in this position can occur due to large-scale financial activities, such as a major
bond issuance, leading to substantial cash inflows or outflows in a particular year, which
may temporarily boost government deposits if not immediately allocated for expenses or

debt servicing.
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Debt Securities (F.3) primarily represent government purchases, especially by social
security funds, of various financial instruments like bills, bonds, and shares from different
entities, including financial institutions and foreign governments. Transactions within the
general government sector, like investments in government securities, are not included
here due to consolidation. Since 2012, this category also includes purchases of notes from
the European Stability Mechanism (ESM) or the European Financial Stability Facility
(EFSF). The acquisition and disposal of these notes are recorded in this category and

correspondingly affect the government's debt level.

The Loans (F.4) category of the Stock-Flow Adjustment (SFA) encompasses loans
made by the government to non-government entities, excluding intra-governmental loans
due to consolidation. This typically includes loans to public corporations, foreign
governments, and individuals such as students. The value of this loan component increases
with new lending activities and decreases with repayments or cancellations. Some loans
may convert into capital, affecting this item. Loans with no expected repayment are

considered capital transfers, not recorded here.

The Equity and investment fund shares/units (F.5) item reflects government
transactions in corporate equity, distinguishing between portfolio and non-portfolio
investments. Decreases in this item often correspond to privatization proceeds or
reclassifications of excess distributions from public corporations as financial transactions.
Increases are typically from equity injections into public corporations or contributions to
entities like the European Stability Mechanism, expecting a market return. This item also
includes government portfolio investments in marketable shares and mutual funds,
representing passive holdings without significant influence over the issuer. These
transactions can indirectly affect government debt levels, either increasing them through

equity injections or financing debt reduction through privatizations.

Treasuries and other government entities frequently engage in transactions in
Financial derivatives (F.71), such as swaps, futures and options. Their main objectives are
to reduce the risks associated with their debt instruments and to optimize liquidity
management. The financial accounts record the cash flows arising from these operations,
but they have no impact on the deficit. Liabilities arising from financial derivatives are not
counted as part of government debt, with the exception of off-market swaps, which are

categorized as loans.
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The category of Other accounts receivable (F.8), which is included in the net
acquisition of financial assets in the stock-flow adjustment, consists mainly of tax and
social contribution receivables. It also includes amounts related to EU transactions, such as
payments made by government on behalf of the EU and awaiting reimbursement, and trade
credits and advances (e.g. prepayments for future purchases such as military equipment).
Occasionally, it may also include advance payments of wages or benefits.

Other financial assets (F.5, F.6) is the smallest category of net acquisition of
financial assets. Monetary gold and SDRs (F.1) refers to gold held as a reserve by
monetary authorities and Special Drawing Rights, a type of international reserve asset
created by the IMF. Insurance technical reserves (F.6) covers financial products such as
insurance, pension schemes and standardized financial guarantees used in various
transactions.

Figure 3: Decomposition of net acquisition of financial assets (sum of each item between
2007 and 2019 in % of GDP)
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4.1.3 Adjustments

Adjustments within stock-flow adjustments (SFAS) serve to bridge the gap between
accrual-based accounting used for government deficits and the cash-based approach for

debt, as defined by the Maastricht criteria. These adjustments fall into three sub-categories:

transactions not included in government debt, such as financial derivatives and various
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other liabilities; valuation changes in debt, capturing the differences between issuance
price and face value, as well as discrepancies between accrued and paid interest; and the
impact of foreign exchange movements on foreign-currency debt. Moreover, SFAs account
for the reclassification of entities within the general government sector and other
infrequent debt extinguishments that do not affect the deficit or surplus. The essence of
these adjustments lies in ensuring consistency between the accrual recording of revenues
and expenses at the time of transaction or obligation and the cash recording of government
debt at nominal values. Adjustments for early repayments or emissions of debt above or
below par value are also included, reflecting the practical differences in managing

government finances and the reported fiscal statistics.

The category Issuance above(-)/below(+) nominal value reflects the practice where
governments issue bonds at prices different from their face value. When issued above face
value (a premium), it's recorded as a negative entry, and when below (a discount), as a
positive entry. This accounting treatment aligns with the requirement to record debt at face
value, with the issue proceeds recognized under Currency and Deposits (F.2). The
differential is treated as an expenditure spread over the bond's lifespan, representing an
economic interest cost. Changes in market conditions can shift the trend of issuance

towards premiums or discounts, as seen in EU Member States' practices over time.

The Difference between interest (D.41) accrued and paid captures the timing
difference between when interest accrues and when it is actually paid, as per the ESA 2010
accrual accounting rules, and is excluded from government debt stock. It also accounts for
the time distribution of premiums or discounts from bond issuances. Positive values in this
category may indicate the accrual of interest from previously issued bonds at a premium.

Generally, this adjustment is more significant for countries with higher debt-to-GDP ratios.

The category Redemptions of debt above/below nominal value addresses the
financial adjustments needed when a government either buys back its bonds before
maturity or one government unit purchases bonds from another. It represents the difference
between the bond's repurchase value and its face value, with this variance recorded in the
specified column. This adjustment is crucial in accurately reflecting the government's

financial transactions related to its debt instruments.

The appreciation/depreciation of foreign currency debt occurs when governments

issue debt in a foreign currency without hedging. Fluctuations in the national currency's
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value lead to changes in the debt level, but don't affect the deficit/surplus. An appreciation
of the national currency reduces the debt, while a depreciation increases it. Additionally,
any final gains or losses from the redemption of hedged debt are also recorded under this
adjustment. Notably, some Member States have significant foreign currency debts,

primarily in euros (for non-euro area countries), U.S. dollars, or Special Drawing Rights
(SDRs).

Changes in sector classification (K.61) occurs when an institutional unit's
classification shifts into or out of the government sector, necessitating adjustments to
include or exclude its debt and claims against the government. Other volume changes in
financial liabilities (K.3, K.4, K.5) covers changes due to catastrophic losses (K.3),
uncompensated seizures (K.4), and other unspecified volume changes (K.5). These
adjustments ensure the accurate representation of government debt in response to such
events and reclassifications.

Figure 4: Decomposition of adjustments category (sum of each item between 2007
and 2019 in % of GDP)
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Source: Own calculations based on data obtained from EDP notification tables.

4.1.4 Statistical discrepancies
Statistical discrepancies in stock-flow adjustments represent differences due to varied
data sources and can indicate data quality issues. These discrepancies fall into two types:

those between balances of non-financial and financial transactions, and those linked to
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reconciling transactions in debt instruments with changes in debt at face value. They arise
from using diverse, sometimes non-integrated data sources, leading to mismatches between
revenue/expenditure and financing data, or between debt transactions and actual debt
changes. The discrepancies, monitored by Eurostat, can signal data accuracy issues,
especially if consistently positive, suggesting potential underestimation of deficits.
Generally, these discrepancies are relatively small for the EU and the euro area.

Figure 5: Decomposition of statistical discrepancies category (sum of each item
between 2007 and 2019 in % of GDP)
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4.1.5 Construction of the instrument

The strong correlation between the overall stock-flow adjustment (SFA) and changes in
government debt is expected, largely due to its mechanical relationship. However, several
components within the SFA indicate potential endogeneity. A notable example is the loans
category (F.4), in which it is obvious that an increase in credit to the private sector can
stimulate economic growth through higher capital accumulation. Another significant
category, currency and deposits (F.2), often increases substantially in the period leading up
to a crisis, as countries tend to accumulate funds in anticipation. This trend was particularly
noticeable at the onset of the Covid-19 pandemic in 2020, when countries stockpiled more
cash than necessary. Therefore, while many elements within the SFA are closely correlated
with changes in government debt, they do not necessarily meet the exclusion restriction

criteria. In our approach to constructing the instrument, we have endeavored to incorporate
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parts of the SFA that align as closely as possible with this condition, while also explaining
a significant portion of the variation in government debt changes. The instrument was

constructed by summing the following SFA categories:
1) valuation change in foreign currency debt;
2) changes in sector classification;
3) other statistical discrepancies.

Valuation change in foreign currency debt has already been used as an instrument for
the level of government debt in a study by Panizza & Presbitero (2014), who examined the
impact of government debt on economic growth. We follow the argumentation of Panizza
& Presbitero (2014) in defending the fulfilment of the exclusion restriction. According to
the authors they found two possible channels of impact through error term. The valuation
effect is very likely to be correlated with the real effective exchange rate (REER), which
several studies have shown to be an important determinant of economic growth
(Eichengreen et al. (2005); Rodrik (2008)). Another channel of influence may be the level
of foreign currency debt, which on the one hand influences the valuation effect, but
according to the literature, its high level may limit a country's ability to implement
countercyclical economic policies, increase volatility and reduce economic growth
(Eichengreen et al., 2005). Following Panizza & Presbitero (2014), controlling for the
REER and the level of foreign currency debt the regressions should close these causal

paths.

In the study by Panizza & Presbitero (2014), the valuation effect proved to be a
strong instrument, capable of explaining a significant part of the variability in government
debt levels. This can likely be attributed to their sample of OECD countries between 1980
and 2005, a period when many countries had their own national currencies, and a larger
proportion of their debt was denominated in foreign currency. In contrast, for our sample
of EU countries from 2003 to 2019, this single indicator does not serve as an effective
instrument for the level of government debt. However, it still can explain a part of the
change in debt. Given that several EU countries have only a negligible amount of foreign
currency debt, we need to utilize also other components of the SFA to construct a

sufficiently robust instrument.

Second component of our instrument is the change in sectoral classification. This

refers to the reclassification of institutional units either into or out of the government
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sector, which consequently leads to their current debt being included in or excluded from
the total government debt. We do not anticipate that a change in classification, such as the
reclassification of a state-owned enterprise from the public sector to the general
government sector, or vice versa, could have an impact on economic growth through the

error term.

The third and final component is other statistical discrepancies which is arising from
the use of different, sometimes non-integrated, data sources, leading to mismatches
between revenue/expenditure and financing data, or between debt transactions and actual
debt changes. In this case, we believe that this component of the SFA could affect growth
due to its potential correlation with a country's economic development (more developed
economies may have better institutional capacity and more accurate statistics). However,
we include the level of GDP per capita in purchasing power parity in all specifications,
which leads us to conclude that the inclusion of other statistical discrepancies in our

instrument does not violate the exclusion restriction assumption.

We constructed the instrumental variable as the sum of the following three
components of the stock-flow adjustment: 1) valuation change in foreign currency debt, 2)
changes in sector classification and 3) other statistical discrepancies, all expressed as a
share of gross domestic product:

Val.effect;s + Sector class.changes;, + Stat.discrepancies;,
GDP; ;

SFAIV;, = (6)

Data on SFA at a more detailed level of disaggregation are not generally available.
However, EU countries regularly send notification tables to the European Commission
under the Excessive Deficit Procedure (EDP), in which they also provide data on the
detailed structure of the SFA. The data for each SFA category were taken from these tables

and divided by the level of GDP at current prices, which was obtained from Eurostat.

The values of our SFA instrument are shown in Figure 6 and the summary statistics
by country in Table A.7 in the Appendix. The figure shows some notable outliers such as
Ireland or Hungary in 2011. In the case of Ireland, it was due to the transfer of the
classification of the Irish Bank Resolution Corporation Limited (IBRC) to the central
government as it became a government controlled financial defeasance structure. In
Hungary, the forint depreciated significantly in 2011, leading to a large valuation effect.

Many of the high values of the SFA instrument are a consequence of the transition to the
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new ESA 2010 national accounts methodology and the resulting changes, in particular in
the sectoral classification.

Figure 6: SFA instrument by year and country (% of GDP)

154

2011

-
o
1

2011
P014

P015

2010

2014
2013

SFA instrument as % of GDP
(6)]
|

2016 2014 2008

2003
poos 2015 2814 26AB 0 2§1§
0 6438 TR 87 f8dg BH18 SHAT 2013 onan caan ooon AHAA 38AE ARAR 2017
Bge 2005 2017 BgqY 260 8 PO08 2004 291 2900 T 2905 Dggg o moTT SUoT DH4S 2008
P003 2009 2004 2007

2012

2012 2012

T T T T T T T T T T T T T T T T T T T T T T T T T T
AT BE CY CZ DE DK EE ES FI FR GB GRHR HU IE IT LT LU LV MT NL PL PT SE SI SK
Source: Own calculations based on EDP data.

4.2 Data

In this chapter we work with data for 26 EU countries, including the UK, between
2003 and 2019. The sample used reflects the availability of data for each component of the
stock-flow adjustment. The list of countries in our dataset can be found in the appendix.

Despite good availability, we avoided including observations from 2020 onwards, which
were significantly affected by the global pandemic.

When examining the impact of government debt on economic growth in EU
countries, the main variable used is the change in general government debt as a share of
GDP. Specifically, the year-on-year difference in the nominal value of general government
debt in national currency divided by nominal GDP:

Gen.gov.debt;, — Gen. gov.debt;;_,

it
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Data on this variable are taken from the Excessive Deficit Procedure (EDP) tables. Data on
GDP at current prices were obtained from Eurostat. The construction of our main

instrumental variable (SFAIV) has been described in detail in the previous section.

The dependent variable is economic growth. In the specification of the variable, we
follow a similar approach to the study by Panizza and Presbitero (2014), who defined
growth as the average 5-year difference in the natural logarithms of real GDP per capita at
purchasing power parity. However, in our case, since we work with fewer observations
over time, we choose to shorten the time window and work with an overlapping three-year

average growth:

Growth; 11144 = [ In(rGDPES,) —In (rGDPEL)]/3 % 100 (8)
The use of average multi-year growth as the dependent variable is common in growth
regressions (Arcabi¢ et al. (2018); C. Checherita-Westphal & Rother (2012)). Data on real
GDP per capita are taken from the Penn World Table database.

We follow the literature (Panizza & Presbitero (2014) and Cecchetti et al. (2011)) in
the choice of control variables. We control for the level of GDP per capita (PPP) at current
prices to adjust for the beta convergence effect, where poorer countries tend to grow faster
than richer ones (Mankiw et al. (1992); Patel et al. (2021)). Data are taken from the Penn
World Table. Another traditional variable in growth regressions is the savings-to-GDP
ratio, which is used as a proxy for the rate of investment and capital accumulation in the
economy. Data are obtained from the IMF's World Economic Outlook database.
Population growth, based on the Solow growth model, is also a commonly used control
variable and a proxy for human capital has also been included. In our case, we have used
the average number of years spent in secondary education. Data on population growth were
taken from the World Bank database and data on average school enrolment from the Barro-
Lee dataset (Barro & Lee, 2013). Openness of the economy should also increase economic
growth (Sakyi et al. (2015); Jamel & Maktouf (2017)) and this variable was included in the
regressions as the sum of exports and imports relative to GDP. Data were taken from the
World Bank's World Development Indicators database. Consumer inflation was included
in the regressions as an indicator of macroeconomic stability (Cecchetti et al., 2011) and is
calculated as the year-on-year percentage increase in the Consumer Price Index (CPI) and
data were obtained from the World Bank database. The last control variable included in the
baseline regressions is the dependency ratio, which is defined as the ratio of the population

aged 0-15 and over 64 to the population of working age (15-64). This variable captures the
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structure of the population, where a significantly higher dependency ratio implies a greater
need to reallocate resources in the economy towards the economically inactive population
(C. Checherita-Westphal & Rother, 2012). The source is the World Bank database. In an
alternative specification, the real effective exchange rate (REER), which measures the
change in the competitiveness of a country by taking into account the change in prices
relative to other countries, was included as a control variable and was obtained from
Eurostat. In an alternative specification, we included foreign currency general government
debt as a percentage of GDP as a control variable, using data from the Bank for
International Settlements. This inclusion, which follows the approach of Panizza &
Presbitero (2014), addresses a potential channel through which SFA may affect growth,
namely the constraint on countercyclical fiscal policy due to high foreign currency debt
(Hausmann & Panizza, 2011).

Table 9: Summary statistics

Variable Unit Obs Mean St.Dev. Min Max
Real GDP (PPP) per capita 3-year %Yoy 337 252 298 -7.82 15.38

rowth
gDP (PPP) per capita in current prices ~ PPP, USD 441 1048 038 949 1162
National gross savings % of GDP 441 2200 553 388 35.16
Population growth % YoY 441 0.34 081 -223 401
Average years of secondary schooling Years 337  4.67 094 246 7.92
Trade openness % of GDP 441 121.06 64.72 45.42 380.10
Consumer CPI inflation % YoY 441 1.99 187 -4.48 1540
% of working
Dependency ratio age 441 49.62 487 38.46 61.80
population
Real effective exchange rate REER Index 424 98.82 528 67.66 112.42
General government debt % of GDP 417 6251 35.00 3.77 186.41
General gov. debt in foreign currency % of GDP 408 576 10.88 0.00 68.30
General government debt change % of GDP 434  3.01 403 -6.13 26.71
SFA instrument % of GDP 423 0.11 081 -2.74 1157
dcgt‘;"t”gFiR)"a" of foreign currency %of GDP 430 004 043 -2.36 473

Other statistical discrepancies (SFA) % of GDP 430 -0.01 0.10 -0.60 0.45
Changes in sector classification (SFA) % of GDP 428  0.07 068 -2.72 11.56
Table 9 provides summary statistics for all the variables used in this chapter. The real

GDP (PPP) per capita exhibited an average three-year growth rate of 2.52% with a
standard deviation of 2.98%, indicating considerable fluctuations. In terms of wealth

measurement, the logarithm of GDP per capita in current prices stood at an average of
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10.48, with a relatively low standard deviation of 0.38, suggesting less variability in the
size of economies within the sample. National gross savings averaged 22% of GDP, with a
standard deviation of 5.53%, spanning a range from 3.88% to a substantial 35.16%,
reflecting differing national propensities to save. Population growth had a mean of 0.34%,
yet experienced significant variations, suggesting diverse demographic dynamics across
the EU. The average years of secondary schooling stood at 4.67 years, reflecting
differences in education levels. Trade openness was notably high, with an average of 121%
of GDP and a broad range, highlighting the varied extent of economic integration among
EU countries. Consumer CPI inflation maintained a modest average of 1.99% but with
considerable fluctuations, ranging from deflation to inflation peaks of 15.40%. The
dependency ratio, indicative of the population reliant on the working-age group, stood at
an average of 49.62% with a tight standard deviation, suggesting a relatively consistent
burden across the sample. General government debt as a percentage of GDP had a higher
average of 62.51% with a broad range from a low of 3.77% to a high of 186.41%,

reflecting varying degrees of fiscal pressures.

4.3 Results

We follow Panizza & Presbitero (2014) in the specification of our baseline model.
The dependent variable in is the growth of real GDP per capita in purchasing parity terms
(Growth; 111 ++4). We use 3-year overlapping periods, which are shorter than those used
by Panizza and Presbitero (2014) but were chosen due to our smaller number of
observations for the instrumental variable. The 3-year averages partially mitigate short-
term fluctuations in GDP growth. In our regression, we control for initial income level
(GDP per capita in purchasing power parity, GDPpc;;), which reflects the convergence
hypothesis that countries with lower initial income should grow faster than richer
countries. Gross national savings (Savings;;) is used as a proxy for investment in the
economy, which follows the classical growth theory that savings lead to investment and
hence growth. Population growth (PopGrowth;;) is incorporated to account for the labor
force growth, which can have both positive effects on the economy by providing labor and
negative effects through the dilution of capital and resources. The average years of
secondary schooling (School;;) is a measure of human capital, which is a critical
component of growth as it enhances the productivity of the workforce. The model also
includes trade openness (Openness;), reflecting the hypothesis that economic

liberalization fosters growth through comparative advantage and technology transfer.
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Consumer CPI inflation (Inflation;;) is used as an indicator of macroeconomic stability,
with the expectation that higher inflation rates can have a detrimental effect on economic
growth by creating uncertainty and discouraging investment and the dependency ratio
(Dependency;;) is included to gauge the potential burden on the productive segment of
the population. Country fixed effects (4;) and time dummies (8,) are also incorporated to
control for unobserved heterogeneity, thus ensuring that the coefficients accurately reflect
the impact of the variables on economic growth.
Growth;yqt4a = Bo + ﬁlAD/e—El:l,t + B2GDPpc; + BzSavings;,

+L4PopGrowth;; + fsSchool; + fsOpenness;,
+p7Inflation; + fgDependency; + A; + 6, +€;;  (9)

The resulting basic model estimates are shown in Table 10. In the first column, we
estimate the standard fixed effects model on an all-country sample. We find a significant
and positive effect of debt change on growth, controlling for other covariates. For example,
the positive correlation may be due to higher spending by government that is not covered
by additional revenues. These may then affect future real GDP in the current and
subsequent years through a multiplier process. Statistically significant effects were also
found for the initial level of GDP per capita, population growth, openness of the economy,
inflation and the dependency ratio. The observed large coefficients for GDP per capita are
due to the fact that the dependent variable is multiplied by 100, as shown in Table 9, and to
the small variations in log(GDP per capita) across countries, e.g. a one point difference in
log(GDP per capita) corresponds to the difference between Slovakia in 2003 and Germany
in 2019. The variables included were able to capture about 60% of the variability in

average 3-year economic growth.

In models (2) and (3), we try to estimate the causal effect of the change in
government debt on growth using an instrumental variable approach on the full sample of
26 countries between 2003 and 2019. In a first step, we explain the change in government
debt using our SFA instrument described above and other control variables. The instrument
can explain a significant part of the variability in the endogenous variable. We also
conduct tests for under-identification and weak instruments. The Anderson LM chi-
squared statistic with a value of 23.27 rejects the null hypothesis of underidentification.
The Cragg-Donald F-statistic is also sufficiently high at 23.55, which is above the Stock &
Yogo (2005) critical value for 10 per cent maximum bias (upper critical value = 16.38),

implying that the maximum bias associated with the possible occurrence of a weak
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instrument is less than 10 per cent. However, in the second stage regression on the full
sample of countries, we find a significant effect of debt accumulation on growth. Based on
a sensitivity analysis using an added-variable plot (Figure7), we find that Ireland
significantly dragged the relationship between the instrument and debt accumulation in the
first stage regression. We also identified Greece and Cyprus as countries that have a strong
impact on this relationship. Therefore, based on this finding, we estimate models in the

same specification on a sample of countries excluding Ireland, Greece, and Cyprus.

Figure 7: Added-variable plot from 1st stage regression (column 2 from Table 10), full
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After omitting Ireland, Greece and Cyprus from our sample of countries, the
estimates from the baseline model (4) of the impact of debt accumulation on growth are
nonsignificant, confirming that the relationship in the full sample was driven by only a few
observations and therefore cannot be generalized. The results of the 1st stage regression
(column 5 in Table 10) show that, despite the omission of the countries mentioned above,
we are able to explain a statistically significant part of the change in government debt with
our instrument. However, the strength of the instrument, as measured by the Cragg-Donald
F statistic, has declined significantly, but has remained above 10 and thus falls between the
first and second bounds of the Stock & Yogo (2005) critical value (16.38 > 10.66 > 8.96),

implying that weak instrument bias should be in the range of 10-15%. In Figure 8, we plot
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the relationship between our instrument and the change in government debt, controlling for
other variables, on a sample of countries excluding Ireland, Greece and Cyprus using an
added-variable plot.

In the IV regression, after removing outliers from the sample, we fail to find a
significant effect of debt change on future economic growth. This result confirms that the
estimated significant effect (column 3 in Table 10) was driven by several outliers. The
absence of a significant effect of debt is consistent with the study by Panizza & Presbitero
(2014), who used a similar design and also failed to find a significant effect, in their case
of debt levels, on growth.

Figure 8: Added-variable plot from 1st stage regression (column 5 from table 10), sample
without Ireland, Greece and Cyprus
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As a robustness check, we also estimated the same model specification but with a
disaggregated instrument, where instead of a single instrument we used three separate
instruments: valuation change of foreign currency debt, changes in sector classification and
other statistical discrepancies, each expressed as a share of GDP. However, key diagnostic
tests, such as the Cragg-Donald F-statistic for weak instruments, indicated a deterioration
in the model's performance. The resulting estimates were consistent with our previous

findings, showing no significant effect of the debt change on growth in the sample without
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outliers. Details of these estimates with the three separate instruments are given in Table
A.8 in the Appendix.

As described above, the instrument we use also includes the change in the value of
government debt denominated in foreign currency. However, this variable may be
correlated with the error term in the growth regression and therefore our initial estimates
may be biased. Therefore, following Panizza & Presbitero (2014), we also control for the
real effective exchange rate in the following specification, which should close the potential
channel of the impact on growth through the change in price competitiveness. Our
instrument includes a valuation effect that could be related to foreign currency debt and
exchange rates, both of which may affect growth through other channels. For example,
higher foreign currency debt may limit a country's ability to take countercyclical measures,
potentially leading to lower growth (Hausmann & Panizza, 2011). Meanwhile, exchange
rate fluctuations may affect growth through the price competitiveness channel. To address
these channels, we follow the approach of Panizza & Presbitero (2014) by controlling for
the real effective exchange rate (REER) and the foreign currency debt as % of the GDP.
Specification of the estimated model:

Growth i1 r4a = Bo + P1ADebt, . + B,GDPpcy + PsSavings;,

+L4,PopGrowth;; + BsSchool;; + fsOpenness;, + +L7Inflation;;
+pgDependency;; + foREER; + foFXDebt; + A; + 6, + €;¢ (10)

We report the estimates of this model, including IV estimates and comparisons of the
sample of all countries and the sample without outliers (Ireland, Greece and Cyprus) in
Table 11. The inclusion of the real effective exchange rate and foreign currency debt
changed the estimates of the impact of debt very little. The REER variable did not turn out
to be significant in any regressions, and the change in sign or statistical significance was
not found in any models for the impact of debt accumulation. The variables for the REER
and foreign government debt were found to be statistically significant, especially in the
subset excluding Ireland, Greece and Cyprus. Nevertheless, the inclusion of additional
control variables did not affect either the direction or the statistical significance of changes
in government debt on real GDP growth compared with the baseline model estimates
presented in Table 10. The values of the underidentification and weak instrument tests are

also not significantly different from the baseline estimates.

In this chapter, we address the endogeneity issue in the relationship between

government debt accumulation and economic growth using the instrumental variable
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method. While applying instrumental variables methodology to the debt-growth nexus is
quite common, the instrument often chosen is the previous level of debt (Cecchetti et al.,
2011). However, due to the persistent nature of debt, this method of dealing with
endogeneity may not be entirely satisfactory. Panizza & Presbitero (2014), who use the
valuation effect, is the only study we are aware of that addresses the challenge of finding
an appropriate instrument. In this chapter, we have proposed a new instrument for debt
accumulation from components of the stock-flow adjustment. This instrument should not
affect economic growth through channels other than debt accumulation and is also suitable
for advanced economies, which is not the case in Panizza & Presbitero (2014). Using
annual data for 26 EU countries between 2003 and 2019, we then estimate the effect of
debt accumulation on economic growth using the instrumental variables method. The
estimates suggest that, after the removal of outliers such as Greece, Ireland and Cyprus, the

accumulation of government debt does not have a significant impact on economic growth;
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Table 10: Effects of government debt change on real economic growth — baseline

specification.

Dep.: 3-year real GDP per 1) ) 3 4 () (6)
capita growth Full sample Without Ireland, Greece & Cyprus
Fixed IV estimates Fixed IV estimates
Effects Effects
VARIABLES OLS 1st Stage v OLS 1st Stage v
Gov. Debt Change/GDP ~ 0.0706** 0.315%=*= 0.0123 0.0069
(0.0315) (0.115) (0.0308) (0.141)
(":Zgi:;"“a' GDP per 10.67%%% 00171 -12.37%%%  -12.06%%%  -0.8189  -12.97***
(1.599) (3.0204) (1.691) (1.371) (2.879) (1.331)
National Gross Savings 0.0397 -0.3301*** 0.148** 0.131***  -0.1754*  (0.142***
(0.0513) (0.0949) (0.0680) (0.0451) (0.0948)  (0.0506)
Population growth -0.962*** -0.5977 -0.614* -0.218 -0.7001 -0.132
(0.301) (0.5636) (0.326) (0.248) (0.5129) (0.254)
Schooling -0.370 1.9041 -0.626 0.389 1.2374 0.483
(0.683) (1.2473) (0.735) (0.512) (1.041) (0.517)
Trade openness 0.0494*** -0.0158 0.0554*** 0.0149* -0.0206  0.0207**
(0.0104) (0.02) (0.0114) (0.00868)  (0.0185)  (0.00935)
CPlI inflation rate 0.140* -0.002 0.124 0.0477 0.064 0.0465
(0.0767) (0.1408) (0.0788) (0.0605) (0.1239)  (0.0571)
Dependency ratio 0.197*= 0.129 0.284%*** 0.079%4 0.2663 0.165*
(0.0845) (0.1715) (0.0967) (0.0748) (0.1779)  (0.0858)
SFA instrument 1.0668*** 0.8732***
(0.2198) (0.2675)
Observations 330 319 319 292 284 284
Number of countries 26 26 26 23 23 23
R-squared 0.593 0.413 0.522 0.666 0.393 0.678
Country FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Underidentification and weak instrument tests
Anderson LM 2 stat. 23.270 11.053
p-value 0.000 0.001
Cragg-Donald F stat. 23.552 10.658

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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Table 11: Effects of government debt change on real economic growth with addition of
REER and government debt in foreign currency as control variables.

Dep.: 3-year real GDP (M) (8) 9) (10) (11) (12)
per capita growth Full sample Without Ireland, Greece & Cyprus
Fixed IV estimates Fixed IV estimates
Effects Effects
VARIABLES OLS 1st Stage v OLS 1st Stage v
Gov. Debt Change/GDP  0,0512* 0.248** 0.0324 0.0526
(0.0289) (0.104) (0.0272) (0.107)
Log Initial GDP per -
Capita 12 57*** -0.964 -14.47%**  -13,19%** -0.226 -15.53***
(1.869)  (4.315) (1.990) (1.720) (4.733) (1.680)
National Gross Savings ~ 0.133**  -0.442%** 0.213*** 0.127*%**  -0.433*** 0.143**
(0.0518)  (0.114) (0.0709)  (0.0428) (0.109) (0.0604)
Population growth -0.354 0.229 -0.251 -0.250 0.176 -0.0626
(0.303) (0.681) (0.314) (0.218) (0.562) (0.201)
Schooling -0.0129 1.670 -0.132 0.308 0.985 0.402
(0.584)  (1.276) (0.614) (0.408) (1.021) (0.379)
Trade openness 0.0110 0.00493 0.0219* 0.00286 0.0360* 0.0118
(0.0107)  (0.0248) (0.0114)  (0.00775)  (0.0208) (0.00787)
CPl inflation rate 0.218**  -0.214 0.185* 0.0538 -0.226 -0.0164
(0.0954) (0.212) (0.0998) (0.0732) (0.189) (0.0724)
Dependency ratio -0.0563 0.246 0.0873 -0.0887 0.728*** 0.00603
(0.0860)  (0.214) (0.0996)  (0.0726) (0.212) (0.102)
REER -0.0453 0.0226 -0.0592**  -0.0436**  -0.0124 -0.0523***
(0.0279)  (0.0622) (0.0288) (0.0205) (0.0523) (0.0185)
Foreign. curr. gov. debt  0.0685**  0.0695 0.0399  0.0762***  0.0353 0.0635***
(0.0306)  (0.0670) (0.0321)  (0.0212)  (0.0533) (0.0195)
SFA instrument 0.9976*** 0.8667***
(0.2260) (0.2621)
Observations 286 276 276 255 247 247
Number of countries 25 25 25 22 22 22
R-squared 0.626 0.420 0.575 0.732 0.450 0.757
Country FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Underidentification and weak instrument tests
Anderson LM y? stat. 19.678 11.499
p-value 0.000 0.001
Cragg-Donald F stat. 19.481 10.933

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
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5 The debt-growth nexus: Exploring channels of economic

impact through credit ratings and risk premia

In the previous chapters, our analysis has not provided conclusive evidence of a
significant impact of government debt on economic growth. However, the lack of evidence
linking higher government debt to slower growth does not mean that government debt
levels have no impact on growth. The relationship between debt and growth may be more
complex than can be captured by the conventional growth regression models. In this
chapter, we shift our focus to exploring how higher government debt can increase country-
level risk and thereby raise the risk premium on government bonds. This increase in bond
yields can feed through to the economy, making credit more expensive for the private
sector, which in turn could dampen economic growth. Our approach is to first assess the
impact of government debt on sovereign credit ratings. We then use an event study
methodology to examine the impact of sovereign credit rating downgrades on the 10-year

government bond risk premia across EU countries.

5.1 Methodology and data

This section presents the methodology and data used in the chapter and is divided
into two parts. The first part is devoted to the estimation of the impact of government debt
on the level of sovereign credit ratings and the second to the impact of a rating downgrade

on the risk premium of sovereign bonds.

5.1.1 Effects of government debt on sovereign rating

In this study, we estimate a fixed-effects panel ordered logit model using Blow-Up
and Cluster (BUC) estimator developed by Baetschmann et al. (2015) to analyze the
determinants of sovereign credit ratings, with a particular focus on the impact of
government debt. This approach is chosen for its robustness in dealing with individual-
specific unobserved heterogeneity, and its suitability for the ordinal nature of credit ratings.
The BUC estimator is specifically chosen for its ability to provide consistent and reliable
estimates in models with correlated unobserved heterogeneity, which is crucial for
accurately identifying the effects of observed variables. This methodological choice
ensures that our analysis of the importance of government debt in influencing sovereign
credit ratings is both insightful and based on robust econometric practice. In addition, as

part of our robustness tests, we also used a standard OLS fixed effects regression. This
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additional step allowed us to compare the results across different estimation techniques,
thereby enhancing the reliability and validity of our findings by confirming the consistency

of the impact of government debt across different methodological frameworks.

We estimate the effect of government debt on a country's sovereign rating in a fixed
effects ordered logit model using the Blow-up and Cluster (BUC) estimator introduced by

Baetschmann et al. (2015) in following specification:

Score;y = BGovDebt; + V' X;¢ + a; + Uy (11)
where the dependent variable represents the sovereign credit ratings of country i in quarter
t, taking on categorical values from 1 to 22, where 1 corresponds to default and 22 to an
AAA rating (for a detailed explanation of the rating transformation, see Table 12). We
estimate the model using identical right-hand side variables while employing Score as the
dependent variable, which are derived from the ratings provided by the three leading rating
agencies: Standard & Poor's, Moody’s, and Fitch. This approach enables us to consistently
analyze the impact of our variables of interest across the diverse rating systems employed
by these agencies. Our primary variable of interest is general government debt as a
percentage of GDP, under the assumption that higher debt signifies increased risk for the
country, thereby increasing the likelihood of a lower rating. Control variables in the
regression are captured by X;,, fixed effects by country are denoted by a;, and u;,

represents a time-varying error.

In selecting the control variables, we aligned our approach with the prevailing
literature (Afonso et al. (2011); Proenca et al. (2022)), with a particular focus on the
comprehensive methodology® used by Moody's to construct ratings. Moody's methodology
assesses the risk profile of countries based on four key factors: economic strength,
institutional and governance strength, fiscal strength, and susceptibility to event risk. A set
of proxies is used to capture these dimensions. Economic strength is represented by GDP
per capita at current prices and the annual real GDP growth rate. For fiscal strength, we
chose government debt as proxy. The strength of institutions and governance is measured
by regulatory quality index, while the political risk indicator serves as our proxy for
vulnerability to event risk. Due to collinearity issues, we have tried to keep the number of

variables, especially the institutional ones, reasonable.

3 Available at: https://ratings.moodys.com/api/rmc-documents/395819
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We report the results of the panel ordered logit model estimations in Table 15 for the
full sample of countries and in Table 16 for the sample of countries excluding the PI1IGS
group (Portugal, Italy, Ireland, Greece and Spain), which experienced severe problems
during the euro area debt crisis. As a robustness test, we estimate a panel fixed effects
regression on the full sample using a standard OLS estimator. The results are presented in
Table A.9 in the appendix.

Data on sovereign credit ratings, provided on a daily frequency by the three main
agencies (S&P, Moody's, Fitch), were obtained from Bloomberg databases. These ratings
were converted to a quarterly frequency by selecting the most recent rating of each quarter,
a method similar to that used by Afonso et al. (2011). The ratings were then converted into
numerical scores, as shown in Table 12. This table also includes a color scale that
differentiates the rating categories according to the level of risk: ratings with scores from
13 to 22 are classified as “investment grade”, indicating lower risk, while scores from 2 to
12 are classified as “speculative grade”, reflecting higher risk.

Table 12: Overview of sovereign credit ratings, numerical conversions, and
distribution frequencies by S&P, Fitch, and Moody's.

S&P Fitch Moody's | Score S&P Fitch . Moody's
Frequencies
AAA AAA Aaa 22 745 801 839
AA+ AA+ Aal 21 280 199 187
AA AA Aa2 20 229 196 193
AA- AA- Aa3 19 206 205 143
A+ A+ Al 18 163 214 238
A A A2 17 264 204 309
A- A- A3 16 250 233 195
BBB+ BBB+ Baal 15 163 174 172
BBB BBB Baa2 14 204 214 135
BBB- BBB- Baa3 13 246 239 283
BB+ BB+ Bal 12 118 124 142
BB BB Ba2 11 61 32 45
BB- BB- Ba3 10 27 32 41
B+ B+ Bl 9 20 22 26
B B B2 8 14 13 20
B- B- B3 7 29 24 26
CCC+ CCC+ Caal 6 4 0 4
CCC CCC Caa2 5 4 16 4
CCcC- CCcC- Caa3 4 1 0 17
CC CcC Ca 3 2 0 2
C C C 2 0 0 7
default default default 1 2 0 0
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The distribution of individual ratings by agency is shown in Table 12 and Figure 9,
where we can see in particular the high incidence of AAA ratings, which are consistently
assigned to the so-called safe havens in the EU, such as Germany, Sweden, Netherlands
and Denmark. The relatively low number of ratings at CCC+ and below is mainly due to
the years of the debt crisis, when the PIIGS countries (Portugal, Italy, Ireland, Greece and

Spain) in particular had major problems financing their debt.

Figure 9: Distribution of credit ratings based on full sample quarterly data.
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The macro-economic and fiscal variables on the right-hand side: general government
debt, GDP per capita and real GDP growth have been obtained from Eurostat at the
quarterly level. Seasonally and calendar adjusted data were downloaded. The index of
regulatory quality were obtained from the World Bank databases at an annual frequency,
and quarterly data were obtained by linear interpolation. Political risk indicator data were
obtained from the International Country Risk Guide database and also interpolated at

quarterly frequency. Summary statistics for the variables used are shown in Table 13.
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Table 13: Summary statistics.

Variable Unit Obs Mean  St. Dev. Min Max

Score S&P Index 3032 17.68 3.87 1.00 22.00

Score Moody's Index 3028 17.53 411 2.00 22.00

Score Fitch Index 2942 17.70 3.88 5.00 22.00

General government debt % of GDP 2619 60.21 35.59 3.40 210.30

GDP per capita in curr.

. EUR 2 997 6 034 4536 140 31 460
prices

Real GDP growth % YoY 2958 2.54 419 -21.70 26.20

Political risk Index 1951 79.35 7.15 64.25 96.08

5.1.2 Credit rating downgrades and risk premium

We used an event study methodology to examine the effect of sovereign credit rating
downgrades on sovereign bond risk premium. We followed Afonso et al. (2012) in
estimating the instantaneous effects. Using daily data for 27 EU countries, we identified
episodes of credit rating downgrades and examined how this event affected the risk
premium (relative to Germany) on 10-year sovereign bonds. To avoid possible
contamination by other events, we compared the risk premium over a relatively short time
window (change in periods t, t+1 and t+2 compared to t-1). To ensure clarity in our
analysis of credit rating downgrades, we excluded data points associated with other rating
or outlook announcements around the downgrade event. Our study is based on two
datasets: the first isolates downgrades within a 3-day window around the event and the
second, using stricter criteria, uses a 7-day window. Furthermore, given that spreads are
typically highly correlated across countries, as noted by Longstaff et al. (2011), our
methodology includes an adjustment for EU market conditions in line with Afonso et al.
(2012). This is achieved by calculating an adjusted sovereign yield spread measure. This
adjusted measure represents the difference between the sovereign yield spread of the
individual country and the average spread of the EU countries (excluding Germany) in our

sample.
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A fixed effects regression model is used to estimate the immediate impact of
sovereign rating downgrades on bond spreads. By examining spreads immediately before
and after the downgrade within a 3-day (7-day) isolation window, the model captures the
short-term market reaction to rating changes. The model is estimated with the following

specification:

Spread;; = a; + fDowngrade; + €;; (12)
where we regress yield spreads against time dummy Downgrade; ¢, which take value of 0
one day before downgrade event and value 1 after the event. The inclusion of country-
specific fixed effects a; ensures that the estimated impact of rating downgrades on bond
spreads is specific to the downgrade event, rather than being influenced by enduring

national characteristics.

Table 14: Downgrade occurrences in full sample by year and country. Only instances
where a single downgrade occurred within a +- 3-day window were counted.

o < (00] (2} o — N o <t L0 O N~ 0] o ™ =
Country S| 8| 8/ 8|3 3| 3| || || 3|38 8| B

«— N N N N N N N N N N N N N N -
Austria 1 1|1 3
Belgium 1 1)1 1 4
Estonia 1] 2 3
Spain 11347 15
Finland 1 2 3
France 2| 2 1 1 6
Greece 314 |7/ 6 4 24
Croatia 1 1
Hungary 1 2|22 1 8
Ireland 5|15 2 12
Italy 1 1 4 2 1 1 1 1 12
Netherlands 1 1
Poland 1 1
Portugal 1]13]3]2 9
Slovenia 4 | 4| 3 11
Slovakia 2 1 3
Total 1 1 2 112|117 (24|31 8 3 6 6 1 1 2 1 |116

We examined the differences in risk premia following the downgrade
announcements in several samples. First, we split our dataset by rating agency and
estimated whether, for example, a downgrade by S&P has a different impact than a
downgrade by Fitch. We report these results in Table 17. In the next step, we examined

whether the effect of a rating downgrade would be statistically significant if we removed
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troubled countries from the sample, or periods that could significantly depress the overall
average effect. Specifically, we used three different data samples: excluding Greece,
excluding the PIIGS countries (Portugal, Ireland, Italy, Greece, Spain), and a sample
excluding the debt crisis period, where we excluded all episodes that occurred between
2010 and 2012. In addition to these factors, the impact of rating deterioration may also
depend on the rating level itself. We expect that a move from investment grade (e.g. BBB-)
to speculative grade (e.g. BB+) will increase the risk premium more than a move within
investment grade (e.g. from A to A-). Therefore, we split our dataset into three subsamples:
a) downgrade episodes within the investment grade band (score 22-13); b) downgrade
episodes within the speculative grade band (score 0-12); c) downgrade episodes when a
country moves from investment grade to speculative grade. The results according to this

breakdown are shown in Table 19.

In this section we use daily data for 27 EU countries on sovereign credit ratings by
S&P, Moody's and Fitch and data on 10-year government bond yields. These data are
obtained from Bloomberg databases on a daily basis. The risk premium is calculated as the
difference between the bond yield of a given country and the yield on 10-year German
government bonds. The evolution of ratings and risk premium vis-a-vis German bonds are

shown in the Appendix.

5.2 Results

This section presents the results of our findings and is divided into two parts. In the
first, we describe estimates of the impact of government debt on sovereign credit ratings,
and in the second, we describe estimates of the impact of rating downgrades on the 10-year

sovereign risk premium.

5.2.1 Effects of government debt on sovereign rating

We conducted an analysis of the relationship between government debt and
sovereign credit ratings by applying ordered logit models with fixed effects to quarterly
panel data from EU countries, covering the period from 1998 to 2023. To obtain our
estimates, we used the Blow-Up and Cluster (BUC) estimator, a method introduced by
Baetschmann et al. (2015). This method was chosen for its robustness in dealing with
unobserved heterogeneity specific to individuals, and for its appropriateness in dealing

with the ordinal characteristics of credit ratings.
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Table 15 presents our main findings on how different factors affect credit ratings.
These are the ratings assigned by S&P, Moody's and Fitch, which serve as our dependent
variables. Our analysis starts with models 1 to 3, which include macroeconomic and
government debt as controls. In models 4 to 6, we include regulatory quality in addition to
macroeconomic and fiscal variables, and in specifications 7 to 9, we add a variable
reflecting the degree of political risk. The dataset includes quarterly data from 23 to 25
countries, depending on the availability of data. In particular, certain countries, such as
Germany, Luxembourg and the Netherlands, have been omitted due to a lack of variation
in the dependent variable. Our analysis shows that GDP per capita is a strong and
statistically significant predictor of a country's credit rating, suggesting that higher
economic output per capita is associated with better ratings. However, short-term
economic performance, as measured by the real GDP growth rate, does not have a
consistent impact on credit ratings across models. On the fiscal side, general government
debt is negatively correlated with credit ratings, underlining that higher debt levels reduce
the likelihood of a high rating, a trend that is consistent across models. The indicator of
regulatory quality was statistically significant and the high coefficients observed are due to
the low variance of this variable. A one-point difference in regulatory quality is as
significant as the contrast between Hungary and Denmark in regulatory quality index.. In
the later models (7 to 9), which also included political risk (with higher values indicating
lower risk), we found that a lower level of risk is correlated with a higher chance of
obtaining a better rating. This relationship was statistically significant for S&P and
Moody's ratings, but not for Fitch ratings.

We then refined our analysis by estimating models with the same specifications on a
dataset excluding Portugal, Ireland, Italy, Greece and Spain (P1IGS). This exclusion was
aimed at countries that experienced significant difficulties in their debt financing during
the debt crisis in the euro area, which may have biased the initial estimates presented in
Table 15. The results of this adjusted analysis, excluding the PIIGS countries, are detailed
in Table 16. Notably, the exclusion does not alter the central findings regarding
government debt, which continues to have a strong and statistically significant impact in all
model specifications. Similarly, the GDP per capita variable retained its significance in all
models. Moreover, with the PIIGS countries removed from the data set, real GDP growth
now shows a statistically significant positive effect, showing that economic performance

matters for non-troubled countries. The results for the other control variables remain
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broadly consistent with those observed in the full sample analysis. To further validate our
findings, we conducted a robustness check using Ordinary Least Squares (OLS) within
standard panel fixed effects models. These results are documented in Table A.9 in the
Appendix. Our supplementary analysis confirms the initial findings and reinforces the

conclusion that an increase in government debt is correlated with a lower credit rating.
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Table 15: Estimates of panel ordinal logit model with fixed effects, full sample. Rating score as dependent variable.

1 ) ©) (4) (5) (6) () (8) (9)
VARIABLES S&P Moody's Fitch S&P Moody's Fitch S&P Moody's Fitch
Log GDP per capita 3.337***  2,944*** 3 930*** 2.714*** 2.369***  3,393***  3.615*** 4. 114*** 5.001***
(0.867) (0.986) (1.032) (0.785) (0.907) (0.941) (1.012) (1.132) (1.216)
Real GDP YoY growth 0.0508 0.0361 0.0428 0.0765** 0.0658 0.0734* 0.0872* 0.0383 0.0894
(0.0347)  (0.0439)  (0.0404) (0.0374) (0.0455) (0.0437) (0.0529) (0.0608) (0.0664)
Government debt as % of GDP -0.109*** -0.133*** -0.139***  -0.0947***  -0.118***  -0.124***  -0.118***  -0.146***  -0.167***
(0.0185)  (0.0260)  (0.0230) (0.0201) (0.0276) (0.0240) (0.0247) (0.0277) (0.0195)
Regulatory quality 5.699*** 7.022%**  7.224%** A BK78*** 7 760*** 8.130***
(0.737) (1.079) (0.795) (1.451) (2.069) (1.919)
Political risk 0.290***  (.315*** 0.151*
(0.0903) (0.203) (0.0803)
Fixed effects YES YES YES YES YES YES YES YES YES
Time effects NO NO NO NO NO NO NO NO NO
Observations 2427 2228 2283 2341 2148 2204 1782 1629 1685
Number of countries 25 23 24 25 23 24 25 23 24
Pseudo R-squared 0.383 0.453 0.470 0.444 0.532 0.547 0.584 0.696 0.684

Robust standard errors in parentheses
*kk p<0_01, *%* p<0_05' * p<0.1
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Table 16: Estimates of panel ordinal logit model with fixed effects, sample without PIIGS countries.

(10) (11) (12) (13) (14) (15) (16) 17) (18)
VARIABLES S&P Moody's Fitch S&P Moody's Fitch S&P Moody's Fitch
Log GDP per capita 3.686*** 3.710%** 4.797*** 3.200*** 3.322%** 4.451%** 3.662*** 4.715%** 5.652***
(1.001) (1.147) (1.172) (0.921) (1.043) (0.955) (1.022) (1.105) (1.114)
Real GDP YoY growth 0.0477 0.0359 0.0666** 0.0720* 0.0692* 0.102*** 0.0927 0.0798 0.156***
(0.0354) (0.0378) (0.0327) (0.0399) (0.0405) (0.0339) (0.0564) (0.0612) (0.0504)
Government debt as % of GDP  -0.0969***  -0.141***  -0.137***  -0.0940***  -0.139***  -0.136***  -0.103***  -0.152***  -0.156***
(0.0199) (0.0283) (0.0219) (0.0229) (0.0307) (0.0205) (0.0292) (0.0360) (0.0268)
Regulatory quality 5.096*** 6.566*** 6.576*** 4.580** 9.146*** 8.155%**
(0.881) (1.472) (1.011) (1.843) (2.190) (2.373)
Political risk 0.269** 0.332%** 0.177**
(0.109) (0.111) (0.0878)
Fixed effects YES YES YES YES YES YES YES YES YES
Time effects NO NO NO NO NO NO NO NO NO
Observations 1955 1765 1811 1887 1703 1750 1440 1296 1343
Number of countries 20 18 19 20 18 19 20 18 19
Pseudo R-squared 0.299 0.393 0.414 0.359 0.483 0.493 0.453 0.632 0.595

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, *p<0.1

95



5.2.2 Credit rating downgrades and risk premium

In the previous section we found that, on average, higher levels of debt are associated
with higher probability of lower credit ratings. In this section, we examine how the
announcement of a downgrade affects the risk premium (yield spread over Germany) on
10-year government bonds. We use an event study methodology to analyze this
relationship and examine the impact on the risk premium around the time window in which

the downgrade announcement occurred.

Moreover, we examine the impact of ratings downgrades on the risk premium,
defined by Afonso et al. (2012) as the difference between a country's sovereign yield
spread over Germany and the average spread across EU countries. Figure 10 shows the
average response of the risk premium to the announcement of ratings downgrades,
obtained by regressing yield spreads against time dummies over a seven-day period around
the downgrade announcement. The average effect at time t+1 of 0.11 then tells us that the
risk

Figure 10: Change in yield spread in the event of rating downgrade (difference in
average yield spread over t-7), full sample.
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premium is 11 basis points higher relative to period t-7. We also plot the confidence
intervals, which tell us whether the average premium is significantly different from the

value at t-7. This analysis covers all downgrades from 1998 to 2023 that were not
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accompanied by other rating or outlook announcements between t-7 and t+7, a total of 92
episodes. The general reaction to downgrades shows an approximate increase in the risk
premium of 11 to 13 basis points from t+1 to t+3 relative to t-7. Separate analyses for
downgrades by each agency - S&P, Moody's and Fitch - are documented in the Appendix
(Figures A.7 to A.9). While the impact of downgrades is consistent with the aggregate
sample, Fitch downgrades uniquely show a more pronounced pre-announcement

anticipation effect.

In order to examine the effect of rating downgrades on the risk premium without
contamination, we carefully selected cases where no other announcements occurred. This
approach minimizes contamination by unrelated events. Nevertheless, the use of longer
observation periods increases the possibility that the release of other macroeconomic data,
such as inflation or industrial production figures, could coincide with our window and

potentially influence the risk premium. To mitigate this risk as much as possible, we have

Table 17: Change in yield spreads in the event of rating downgrade, full sample and by

agencies.
All S&P Moody's Fitch
3-day isolation window
[-1, 1] 0.082*** 0.097*** 0.122** 0.027
(3.90) (3.95) (2.18) (1.08)
[-1, 2] 0.090*** 0.097*** 0.128** 0.045*
(4.10) (3.13) (2.32) (1.84)
[-1, 0] 0.036** 0.047*** 0.046 0.014
(2.49) (2.87) (1.62) (0.45)
Episodes 116 43 36 37
7-day isolation window
[-1, 1] 0.085*** 0.099*** 0.147* 0.014
(3.41) (3.50) (1.99) (0.57)
[-1, 2] 0.094*** 0.115*** 0.143* 0.028
(3.69) (3.47) (1.95) (1.13)
[-1, 0] 0.026* 0.046** 0.033 -0.003
(1.94) (2.62) (1.22) (-0.10)
Episodes 92 36 26 30

t-statistics in parentheses
*** n<0.01, ** p<0.05, * p<0.1
opted for very short windows. Our main results, presented in Table 17, show the average

change in the risk premium following a downgrade announcement. The changes are
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reported for different time intervals around the announcement day. Specifically, the row
labelled [-1,1] indicates the change in the average premium at t+1 relative to t-1. In
addition, we conducted analyses within so-called "isolation windows". For the "3-day
isolation window", we excluded observations where there were other announcements by
the rating agencies between t-3 and t+3. A same exclusion criterion was applied to define
the "7-day isolation window". The data show that the risk premium typically increases by
about 8 basis points the day after a downgrade, which is a statistically significant response.
A relatively small observed increase of 3 basis points on the announcement day itself can
also be attributed to the daily averaging of bond yield data, implying that afternoon
announcements have less of an impact on the daily average yield than morning
announcements. The impact of downgrades by S&P and Moody's was somewhat more
pronounced, with an increase of around 10-12 basis points for S&P and 12-14 basis points
for Moody's, both of which are statistically significant. Changes following Fitch
downgrades were smaller and not statistically significant, a phenomenon that can be

attributed to a strong anticipation effect, as shown in Figure A.9 in the Appendix.

A significant proportion of rating downgrades occurred between 2010 and 2012, in
the midst of the euro area debt crisis, which particularly affected the PIIGS countries
(Portugal, Ireland, Italy, Greece and Spain). Consequently, to refine our understanding of
the changes in risk premia, we conducted our analysis using three different samples: one
excluding Greece, another excluding all PIIGS countries, and a third excluding the entire
debt crisis period (2010 to 2012). This segmentation is critical as these specific
observations could significantly influence the average effect of downgrades. The analysis
includes downgrades by all rating agencies and the results are presented in Table 18,
following a similar presentation format as before. Excluding Greece from the analysis
removes 24 observations in the 3-day isolation window and 15 in the 7-day window. This
exclusion slightly reduces the average change in the risk premium one and two days after
the announcement by about 2-3 basis points compared to the full sample, but these
differences remain statistically significant. The impact diminishes further when the PIIGS
countries are excluded entirely, which significantly reduces the sample size by more than
half. In such cases, the average increase in the risk premium at t+1 and t+2 drops to around
2 to 3 basis points, about a third of the effect observed in the full sample. Removing all
observations from the debt crisis period further reduces the immediate impact of rating

downgrades to a statistically insignificant level. These results underline the
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disproportionate impact of rating downgrades on the risk premium, especially during crisis
periods when market volatility is high and for countries facing significant debt financing

problems.

Table 18: Change in yield spreads in the event of rating downgrade, samples without
problematic countries and debt crisis.

wo Greece wo PIIGS wo Debt crisis

3-day isolation window

[-1,1] 0.060*** 0.026* 0.007
(2.90) (1.87) (0.32)
[-1, 2] 0.063*** 0.029** 0.026
(3.15) (2.09) (1.11)
[-1, 0] 0.010 0.005 0.006
(0.88) (0.51) (0.51)
Episodes 92 44 44
7-day isolation window
[-1, 1] 0.067*** 0.018 0.017
(2.76) (1.17) (0.66)
[-1, 2] 0.067*** 0.021 0.036
(2.88) (1.39) (1.37)
[-1, 0] 0.009 -0.003 0.019
(0.73) (-0.29) (1.66)
Episodes 77 39 38

t-statistics in parentheses

*kk p<0_01’ *%k p<0_057 * p<0_1
The final aspect of our analysis of the immediate impact of rating changes on the risk

premium is to differentiate the type of downgrade. In particular, a downgrade from AA to
AA- is expected to have a less pronounced effect than a downgrade from A to BB, which
represents a move into speculative grade. To account for this, we have structured our
analysis around three different sample groups: the first includes only downgrades within
the investment grade range (referred to as "down in inv." for grades AAA to BBB-), the
second captures episodes where a country's rating moves from investment grade to
speculative grade ("down to junk™), and the third consists of downgrades within the
speculative grade itself ("down in junk" for grades BB+ and below). We observed the
largest number of downgrades within the investment grade category. For downgrades that
remained within this category, the risk premium on the day of and the day after the event is
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around 3 to 4 basis points higher. In contrast, for speculative grade downgrades, the risk
premium increased dramatically by up to 43 bps on the day after the announcement and 35
bps two days after (relative to one day before announcement). It's important to note,
however, that this particular analysis is based on a smaller sample of only 10 observations.
For speculative grade downgrades, the premium was higher on average by 25 basis points
the day after the announcement and by 17 basis points two days later. These findings
highlight the significant challenges and market perceptions associated with a country's
descent into the speculative grade.

Table 19: Change in yield spreads in the event of rating downgrade, different types of
downgrades.

Down in inv. Down to junk  Down in junk

3-day isolation window

[-1, 1] 0.030** 0.434*** 0.251***
(2.44) (2.90) (2.94)
[-1, 2] 0.037*** 0.346** 0.169*
(3.17) (2.13) (2.04)
[-1, 0] 0.015 0.021 0.144**
(1.16) (0.53) (2.16)
Episodes 87 10 16

t-statistics in parentheses

*** n<0.01, ** p<0.05, * p<0.1
The results in the first part of this chapter show that higher government debt is

correlated with an increased probability of a lower rating. Then, in the second part, we find
that such downgrades increase the risk premium on 10-year government bonds. In
particular, this effect is pronounced during the euro area debt crisis and for countries facing
debt financing problems. Moreover, risk premiums escalate significantly when a country's
rating falls into the speculative category, while shifts within the investment grade range

have little impact on premiums.

As we have linked higher debt levels to higher bond risk premia in this chapter, it is
important to outline the link between this channel and economic growth. The prevailing
theoretical framework suggests a predominantly negative relationship between interest
rates and economic growth, mainly through the investment and consumption channels.

This view is supported by various economic theories that show how rising interest rates
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negatively affect economic growth by increasing the cost of capital and reducing the
incentive to invest. For example, Tobin's monetary growth model posits that higher real
yields on money reduce the demand for capital in the medium term, thereby reducing
investment (Tobin, 1965). Similarly, neo-Keynesian (Wickens, 2008) and neoclassical
theories (Haavelmo (1960); Jorgenson (1963)) argue that higher real interest rates increase
the cost of capital for firms, thereby negatively affecting output. Reinhart et al. (2012) also
contribute to this debate in the context of the debt overhang hypothesis. They argue that
when public debt reaches levels that raise concerns about repayment, a risk premium is
added to interest rates, which in turn adversely affects investment and consumption of
durable goods and ultimately hampers economic growth. Given the robust theoretical
underpinnings linking long-term interest rates to economic growth, we recommend that
future research should more focus on empirically establishing this link from bond yields

and long-term interest rates to economic growth.
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Conclusion and policy implications

Examining the relationship between government debt and economic growth has
become increasingly important due to the economic challenges of the last two decades. The
global financial crisis, the European debt crisis and the Covid-19 pandemic have all
necessitated major fiscal interventions by governments, leading to significant increases in
debt. These events, coupled with the geopolitical tensions in 2022 arising from Russia's
invasion of Ukraine, have further strained economies, leading to increased spending on
subsidies and financial support to mitigate the effects of rising prices and economic
downturns. These developments suggest that government debt is likely to continue to rise,
driven by the need to address long-term challenges such as ageing populations, security
threats and climate change. Understanding how rising debt affects economic growth is

critical to navigating the complex global economic landscape.

The dissertation begins by reviewing and discussing the current literature on the
relationship between government debt and economic growth. The influential study by
Reinhart & Rogoff (2010) introduced the concept of a possible debt threshold, suggesting a
certain point of debt relative to GDP (90% in their study), beyond which economic growth
slows down significantly. This notion of a debt threshold has been supported by
subsequent studies (e.g. Caner et al. (2010); Cecchetti et al. (2011); Baum et al. (2013)),
but there is still no consensus on a universal debt threshold applicable across countries.
Further research using advanced econometric techniques has argued against the existence
of a universal debt threshold, suggesting instead that such a threshold is likely to be
varying, dependent on numerous factors and specific to each country (e.g. Arcabi¢ et al.
(2018); Egert (2015); Bentour (2021)). In addition to exploring the concept of a debt
threshold, we also review topics such as the endogeneity (Panizza & Presbitero, 2014),
reverse causality (Amann & Middleditch, 2020), and the mechanisms through which
government debt may affects growth (C. Checherita-Westphal & Rother, 2012). Our
review shows that there is no uniform agreement on the impact of government debt on
economic growth, with results varying depending on the countries, time periods,
econometric techniques and model specifications chosen. As highlighted in the meta-study
by Heimberger (2023), it is crucial to address the endogeneity of the relationship, as it
could largely explain the negative correlation often observed in the literature. Heimberger
(2023) also recommends a closer examination of the conditional effects of debt and the
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channels through which it may affect growth. Following these suggestions, our dissertation
examines the conditional effects of debt in chapter 3, tackles endogeneity with an
instrumental variables approach in chapter 4 and assesses the transmission channel of debt

through increased perceived risk in chapter 5.

Our first partial objective was to analyse the relationship between government debt
and economic growth in advanced economies on a quarterly basis, using a panel
cointegration approach. The use of quarterly data for this analysis is relatively rare in the
debt-growth nexus literature and has only been used in a few studies (Lim (2019); Amann
& Middleditch (2020)). Similarly, only a handful of studies have applied the panel ARDL
methodology to estimate the impact of debt on growth (Asteriou et al. (2021); lbrahim
(2021)). To the best of our knowledge, no existing research has used panel ARDL models
to produce estimates using quarterly data. In the third chapter, we estimated the long-run
effect of government debt on real GDP for 37 advanced economies from 1990 to 2019. We
used panel ARDL models estimated with the PMG estimator, distinguishing between
short-run and long-run effects, assuming uniform long-run coefficients and allowing for
short-run heterogeneity. This approach revealed a significant non-linear relationship
between government debt and real GDP, identifying a debt threshold ranging from 95% to
110%. In addition, we examined the conditional effects of government debt by analyzing
how its relationship with GDP might be affected by other variables. Our results showed
that an increase in government consumption reduced the positive impact of government
debt and lowered the debt threshold. A similar effect was observed for private debt, which
also adjusted the debt threshold downwards. Subsequently, models with non-linear and
conditional debt effects were estimated using the Common Correlated Effects (CCE)
estimator, which adjusts the PMG estimator for cross-sectional dependence, a common
problem in panel data analysis. However, once this issue was taken into account, all
significant non-linear and conditional debt effects disappeared in the long-run equations.
This highlights the critical influence of global economic interdependencies, suggesting that
external conditions may affect national economies more than domestic factors. This is
particularly relevant in an interconnected economic club with common currency and strong
contagion effects. It also underlines the need for advanced econometric techniques to deal
with such complexities and to ensure accurate economic modelling. Furthermore, our

results show a significant and negative impact of changes in government debt on economic
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growth in short-run equation, an effect that persisted even when we used the common
correlated effects estimator.

Another partial objective of our research was to identify a suitable instrument for the
accumulation of government debt (debt change) and then to estimate its causal effect on
economic growth. While the application of instrumental variables methodology in the debt-
growth nexus is quite common, the instrument often chosen is the previous level of debt
(Cecchetti et al., 2011). However, this method of dealing with endogeneity may not be
fully satisfactory due to the persistent nature of debt. The only study we're aware of that
addresses the challenge of finding an appropriate instrument is Panizza & Presbitero
(2014), who use the valuation effect. This effect accounts for changes in the value of debt
denominated in foreign currency due to exchange rate fluctuations and is suitable for
countries with a significant portion of their debt in foreign currency, a scenario that is less
common in advanced economies, which typically issue debt in domestic currency. Since
our work focuses on the relationship between debt and growth in advanced economies, our
instrument had to capture the variability of debt within this group. In our study, we
constructed an appropriate instrument for debt accumulation from components of the
stock-flow adjustment, which should not affect economic growth through channels other
than debt accumulation. We then estimated the effect of debt accumulation on economic
growth on annual data for 26 EU countries between 2003 and 2019 using the instrumental
variables method. The estimates suggest that, after removing outliers such as Greece,
Ireland and Cyprus, government debt accumulation does not have a significant impact on
economic growth. This result is consistent with Panizza & Presbitero (2014), who also find
no significant effect of the level of government debt on growth. To the best of our
knowledge, the literature on the debt-growth nexus has not focused on the impact of
changes in debt on growth, with the exception of the study by Gomez-Puig & Sosvilla-
Rivero (2018). The estimation of the causal effect of debt changes on growth is largely
absent from the literature, a gap that this thesis aims to fill.

Another partial goal of our thesis was to explore the potential channel through which
government debt affects growth. Specifically, in chapter 5 we examine the impact of
government debt on perceived country risk and its subsequent effect on sovereign bond
yields. While much of the current literature on the debt-growth nexus focuses primarily on
growth regressions, there is a significant gap in the empirical investigation of how

government debt might affect growth through different channels (C. Checherita-Westphal
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& Rother, 2012). We address this gap by first assessing how government debt affects
sovereign credit ratings and then estimating how rating downgrades translate into changes
in the risk premium on government bonds. Our results, detailed in chapter 5, start by
modelling the level of sovereign credit ratings for EU countries on a quarterly basis using
panel ordered logit models estimated with the Blow-Up and Cluster (BUC) estimator of
Baetschmann et al. (2015). We found that higher government debt increases the probability
that a country has a lower credit rating, a result that was significant across different model
specifications. In the next step, we estimated the impact of a rating downgrade on 10-year
sovereign risk premiums using an event study methodology. This involved examining the
evolution of the risk premium around the time a rating downgrade was announced. Our
approach, similar to Afonso et al. (2012), focuses exclusively on rating downgrades and
examines their differential impact on the risk premium, taking into account the timing of
the episode and the rating grade of the country. The results show that in 116 episodes, a
rating downgrade is associated with an increase in the risk premium of around 8 basis
points the day after the downgrade. However, the effect of the downgrade was significantly
larger and more pronounced during the euro area debt crisis and in cases where the rating
fell into the speculative band. These estimates suggest that rating downgrades have a
particularly strong impact during periods of economic downturn or financial instability.

In chapter 3 we found that, after accounting for cross-sectional dependence, we did
not find a significant long-run impact of government debt on real GDP in advanced
economies. Nor did we find significant non-linear or conditional relationships with other
variables, notably government consumption, private credit, private debt and long-term
interest rates. However, even after accounting for cross-sectional dependence, we found a
significant impact of debt changes on economic growth. Given the significant effect of
debt changes identified in chapter 3, in the following chapter we estimated the causal effect
of debt changes on growth using the instrumental variables method. As an instrument, we
used components of the stock-flow adjustment, which, to our knowledge, should not affect
growth through channels other than changes in government debt. Using this instrument, we
estimated the effect of debt accumulation on economic growth across EU countries, but
could not robustly demonstrate a significant effect. Although we were unable to
demonstrate a direct effect of government debt on growth from growth regressions, this
does not mean that government debt has no effect on growth and the economy. The

relationship between government debt and growth may operate through more complex
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channels, which have not been sufficiently reflected in the empirical literature. Therefore,
in this thesis we investigate the impact of government debt on perceived country risk and
its subsequent effect on government bond yields. Using panel data for EU countries, we
find that higher government debt increases the probability of a lower sovereign credit
rating and that a subsequent downgrade increases the risk premium on 10-year government
bonds. The effect of a rating downgrade is particularly strong during periods of economic
downturn or financial instability. Higher bond yields then have economic consequences,
including rising debt servicing costs and the negative effects of more expensive credit
financing leading to lower growth. Although we have not been able to demonstrate a direct
effect of government debt on growth, this does not mean that high levels of debt have no
effect, as the relationship between debt and growth can operate through several channels,
as we have shown, for example, through the channel of increased risk and more expensive
debt financing. Future research in the debt-growth nexus literature should focus on better
understanding the functioning of the transmission channels through which debt might
affect economic growth, literature - a new research frontier that is largely neglected in the
current literature. The dissertation also shows that cross-sectional dependence is important
in the debt-growth nexus. Therefore, future research should also take into account cross-
sectional dependence and its related complexities. These findings underscore the need for
advanced econometric techniques and the importance for policymakers to consider global
economic dynamics, as domestic debt management may fall short if global

interdependencies are overlooked.
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Appendix

Table A.1: Correlation matrix.

(F;eDaFI) Gov. ?i;%sds GDPin  Trade CPI REER Policy Years_of Gov. G_ov. PoI_iticaI Priva_te Private Ijtgprﬁ
index debt inv. PPP p.c. openness QoQ rate  schooling cons. size risk credit debt interest

Real GDP index 1.00

Gov. debt -0.43 1.00

Gross fixed inv. 0.16 -0.44 1.00

GDP in PPP 0.01 -0.01 0.09 1.00

Trade openness -0.03 -0.22 0.05 0.04 1.00

CPI QoQ 0.06 -0.12 0.10 -0.16 0.06 1.00

REER 0.00 -0.05 -0.21 0.15 -0.04 -0.03 1.00

Policy rate 0.05 -0.37 0.15 -0.49 0.00 0.30 -0.01 1.00

Years of school 0.24 -0.16 0.12 0.44 0.11 -0.10 -0.06 -0.12 1.00

Gov. cons. -0.06 0.12 -0.28 0.12 0.15 -0.01 0.04 -0.08 0.01 1.00

Gov. size 0.21 -0.12 0.35 -0.06 -0.27 0.03 -0.04 0.07 0.10 -0.83 1.00

Political risk -0.07 -0.35 0.26 0.45 0.03 0.01 0.10 0.05 0.20 -0.08 -0.07 1.00

Private credit -0.02 -0.08 -0.08 0.47 -0.23 -0.11 0.19 -0.28 -0.10 0.07 -0.02 0.24 1.00

Private debt 0.02 -0.05 -0.05 0.70 0.07 -0.13 0.16 -0.37 0.05 0.26 -0.21 0.35 0.78 1.00

:-n‘igf’e;frm 009 005 022 -056 -007 023 -001 062  -032 002 001 -024 -017 -036  1.00

Note: PPP p.c. stands for purchasing power parity per capita, CPI stands for consumer price index, QoQ stands for quarter-on-quarter growth, REER stands for real effective
exchange rate. Real GDP index, GDP in PPP p.c. and years of schooling are defined as natural logarithms.
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Figure A.2: General government debt as % of GDP by country.
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Figure A.3: General government debt as % of GDP and real GDP growth (% YoY

growth).
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Table A.2: Panel unit root tests | — level of variables.

Real Gross GDP in Trade Polic
GDP Gov. debt fixed inv. PPPp.c. openness CPIQoQ  REER ratey

Number of panels 37 37 37 37 37 37 37 35

Average number of periods 85 85 85 85 85 85 85 81
Im-Pesaran-Shin P-value 0.93 1.00 0.00 0.30 0.16 0.00 0.01 0.00
Dickey-Fuller Inverse chi-squared, p-value 0.05 1.00 0.00 0.00 0.80 0.00 0.02 0.00

Inverse normal, p-value 0.63 1.00 0.00 0.00 0.50 0.00 0.01 0.08

Inverse logit, p-value 0.56 1.00 0.00 0.00 0.49 0.00 0.01 0.00

Mod. inv chi-squared, p-value 0.04 0.99 0.00 0.00 0.80 0.00 0.01 0.00
Phillips-Perron Inverse chi-squared, p-value 0.05 1.00 0.00 0.00 0.80 0.00 0.02 0.00

Inverse normal, p-value 0.63 1.00 0.00 0.00 0.50 0.00 0.01 0.08

Inverse logit, p-value 0.56 1.00 0.00 0.00 0.49 0.00 0.01 0.00

Mod. inv chi-squared, p-value 0.04 0.99 0.00 0.00 0.80 0.00 0.01 0.00

Table A.3: Panel unit root tests Il — level of variables.
Years of Gov. Gov. size Pol_itical Priva_te Private L(_)ng-term
school cons. risk credit debt interest

Number of panels 37 36 37 37 29 29 31

Avg. Number of periods 85 84 75 70 86 86 83
Im-Pesaran-Shin P-value 1.00 0.01 0.00 0.00 0.99 0.90 0.73
Dickey-Fuller Inverse chi-squared, p-value 0.00 0.00 0.12 0.91 0.27 0.01 0.95

Inverse normal, p-value 0.00 0.00 0.99 0.99 0.98 0.51 1.00

Inverse logit, p-value 0.00 0.00 0.95 0.99 0.97 0.58 0.99

Mod. inv chi-squared, p-value 0.00 0.00 0.11 0.90 0.28 0.00 0.94
Phillips-Perron Inverse chi-squared, p-value 0.00 0.00 0.12 0.91 0.27 0.01 0.95

Inverse normal, p-value 0.00 0.00 0.99 0.99 0.98 0.51 1.00

Inverse logit, p-value 0.00 0.00 0.95 0.99 0.97 0.58 0.99

Mod. inv chi-squared, p-value 0.00 0.00 0.11 0.90 0.28 0.00 0.94

Note: P-values are provided for each panel unit root test. In these tests, the null hypothesis (HO) asserts the existence of a unit root across all
panels. The alternative hypothesis (Ha) of the Im-Pesaran-Shin test indicates stationarity in some panels, whereas for the Dickey-Fuller and
Phillips-Perron tests, the Ha suggests that there is stationarity in a minimum of one panel.



Table A.4: Panel unit root tests | — first differences of variables.

Gross GDP in Trade Polic
Real GDP Gov. debt fixed inv. PPPp.c. openness CPIQoQ ~ REER ratey

Number of panels 37 37 37 37 37 37 37 35

Avg. number of periods 85 85 85 85 85 85 85 81
Im-Pesaran-Shin P-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dickey-Fuller Inverse chi-squared, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inverse normal, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inverse logit, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mod. inv chi-squared, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phillips-Perron Inverse chi-squared, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inverse normal, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inverse logit, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mod. inv chi-squared, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table A.5: Panel unit root tests Il — first differences of variables.
Years of Gov. Gov. size Pol_itical Priva_te Private L(_)ng-term
school cons. ' risk credit debt interest

Number of panels 37 36 37 37 29 29 31

Avg. number of periods 85 84 75 70 86 86 83
Im-Pesaran-Shin P-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dickey-Fuller Inverse chi-squared, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inverse normal, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inverse logit, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mod. inv chi-squared, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phillips-Perron Inverse chi-squared, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inverse normal, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Inverse logit, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mod. inv chi-squared, p-value 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: P-values are provided for each panel unit root test. In these tests, the null hypothesis (HO) asserts the existence of a unit root across all

panels. The alternative hypothesis (Ha) of the Im-Pesaran-Shin test indicates stationarity in some panels, whereas for the Dickey-Fuller and
Phillips-Perron tests, the Ha suggests that there is stationarity in a minimum of one panel
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Table A.6: Dumitrescu and Hurlin (2012) Granger panel causality test, first differences of
variables.

Lag order W-bar statistics Z-bar statistics P-value
Debt -> Real GDP? 1 1.987 4.246 0.000
Real GDP -> Debt® 1 7.791 29.207 0.000
Debt -> Real GDP AlC=1 1.987 4.246 0.000
Real GDP -> Debt AIC =12 28.770 20.822 0.000
Debt -> Real GDP BIC=1 1.987 4.246 0.000
Real GDP -> Debt BIC=4 19.885 34.161 0.000
Debt -> Real GDP HQIC=1 1.987 4.246 0.000
Real GDP -> Debt HQIC =4 19.885 34.161 0.000

28H0: government debt does not Granger-cause real GDP. H1: government debt does Granger-cause real
GDP for at least one panel.

®H0: real GDP does not Granger-cause government debt. H1: real GDP does Granger-cause government
debt for at least one panel.
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Figure A.4: Marginal effects of government debt on real GDP (estimates from regressions

in table 5)
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Table A.7: Summary statistics of SFA instrument by countries.

Country Obs Mean St. Dev. Min Max
Austria 17 0.308 1.316 -1.058 4.032
Belgium 17 -0.020 0.133 -0.433 0.170
Cyprus 17 0.029 0.112 -0.330 0.195
Czech Republic 17 -0.062 0.209 -0.587 0.453
Germany 17 -0.022 0.166 -0.288 0.420
Denmark 17 0.036 0.178 -0.341 0.307
Estonia 17 0.046 0.108 -0.013 0.336
Spain 17 0.118 0.622 -0.286 2.511
Finland 17 0.014 0.232 -0.426 0.580
France 17 0.083 0.350 -0.055 1.436
United Kingdom 17 0.169 0.986 -0.863 3.864
Greece 14 0.301 0.802 -0.430 2.909
Croatia 10 0.139 0.440 -0.557 0.764
Hungary 17 0.577 1.457 -2.362 4.732
Ireland 16 0.760 2.885 -0.045 11.572
Italy 17 -0.007 0.067 -0.236 0.066
Lithuania 17 -0.002 0.114 -0.404 0.105
Luxembourg 12 0.000 0.000 0.000 0.000
Latvia 17 0.142 0.215 -0.173 0.664
Malta 17 -0.115 0.683 -2.743 0.306
Netherlands 17 0.005 0.194 -0.317 0.564
Poland 14 0.201 1.064 -1.385 1.972
Portugal 17 0.071 0.267 -0.355 0.732
Sweden 17 0.188 0.613 -0.840 1.380
Slovenia 17 0.125 0.438 -0.706 1.088
Slovakia 17 -0.124 0.409 -0.966 0.466
Total 423 0.111 0.809 -2.743 11.572




Table A.8: Effects of government debt change on real economic growth — baseline

specification with 3 separate instruments.

Dep.: 3-year overlapping real ) ) ®) (4) ©) (6)
GDP per capita growth Full sample Without Ireland, Greece & Cyprus
Fixed IV estimates Fixed IV estimates
Effects OLS Effects
VARIABLES 1st Stage v OLS 1st Stage v
Gov. Debt Change / GDP 0.0706** 0.301*** 0.0123 0.0397
(0.0315) (0.105) (0.0308) (0.123)
Log Initial GDP per Capita -10.67*** -0.0428 -12.37***  -12.06*** -0.753 -12.94***
(1.599) (3.0143) (1.672) (1.371) (2.872) (1.330)
National Gross Savings 0.0397 -0.3107***  0.143** 0.131*** -0.169* 0.148***
(0.0513) (0.0951) (0.0652) (0.0451) (0.0946) (0.0490)
Population growth -0.962*** -0.5389 -0.624* -0.218 -0.679 -0.111
(0.301) (0.5627) (0.321) (0.248) (0.512) (0.250)
Schooling -0.370 1.7746 -0.598 0.389 1.126 0.437
(0.683) (1.2454) (0.722) (0.512) (1.040) (0.508)
Trade openness 0.0494*** -0.0175 0.0552***  0.0149* -0.0206 0.0216**
(0.0104) (0.0199) (0.0122)  (0.00868)  (0.0185)  (0.00914)
CPl inflation rate 0.140* -0.0248 0.123 0.0477 0.0546 0.0452
(0.0767) (0.1415) (0.0780) (0.0605) (0.124) (0.0571)
Dependency ratio 0.197** 0.1241 0.285*** 0.0794 0.267 0.159*
(0.0845) (0.171) (0.0955) (0.0748) (0.178) (0.0847)
Valuation effect (instrument) 0.3438 0.500
(0.4528) (0.375)
Statistical discrepancies
(instrument) 2.888 2.939*
(1.7781) (1.513)
Changes in sector class.
(instrument) 1.2303*** 1.093***
(0.2472) (0.382)
Observations 330 319 319 292 284 284
Number of countries 26 26 26 23 23 23
R-squared 0.593 0.4219 0.532 0.666 0.402 0.678
Country FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Underidentification and weak instrument tests
Anderson LM 2 stat. 27.411 14.586
p-value 0.000 0.002
Cragg-Donald F stat. 9.323 4.716

Standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1
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Table A.9: Robustness test, estimates of panel OLS with fixed effects, full sample.

1) ) @) (4) (%) (6) () (8) )
VARIABLES S&P Moody's Fitch S&P Moody's Fitch S&P Moody's Fitch
Log GDP per capita 4,151*** 4,232%** 3.898*** 3.263*** 3.240*** 2.970*** 2.787*** 3.098*** 2.552%**
(0.145) (0.160) (0.142) (0.145) (0.160) (0.140) (0.198) (0.219) (0.189)
Real GDP YoY growth 0.0531***  0.0457***  0.0484***  (0.0590***  (0.0513***  0.0548***  0.0640***  (0.0525***  (0.0556***
(0.00922) (0.0101) (0.00903) (0.00858) (0.00944) (0.00825) (0.00972) (0.0108) (0.00924)
Government debt as % of GDP  -0.0567*** -0.0782*** -0.0680*** -0.0492*** -0.0700*** -0.0600*** -0.0673*** -0.0851*** -0.0739***
(0.00198) (0.00220) (0.00194) (0.00191) (0.00212) (0.00184) (0.00244) (0.00272) (0.00232)
Regulatory quality 3.701*** 4.099*** 3.864*** 3.026*** 3.555%** 3.215%**
(0.171) (0.189) (0.165) (0.237) (0.263) (0.225)
Political risk 0.101***  0.0890***  (.105***
(0.0130) (0.0144) (0.0126)
Constant -11.05%**  -10.67***  -8.646***  -8.680***  -8.009***  -6.150***  -11.55*%**  -12.71***  .10.22***
(1.336) (1.469) (1.373) (1.282) (1.409) (1.234) (1.709) (1.889) (1.624)
Observations 2,617 2,608 2,568 2,525 2,516 2,480 1,926 1,917 1,901
Number of countries 0.584 0.639 0.625 0.658 0.702 0.701 0.711 0.742 0.747
R-squared 27 27 27 27 27 27 27 27 27
Country and time FE YES YES YES YES YES YES YES YES YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure A.6: 10-year government bond yield spread oved Germany by time and country.
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Figure A.7: Change in yield spreads in the event of rating downgrade (difference in

average yield spread over t-7), sample of S&P downgrades.
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Figure A.8: Change in yield spreads in the event of rating downgrade (difference in
average yield spread over t-7), sample of Moody’s downgrades.
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Figure A.9: Change in yield spreads in the event of rating downgrade (difference in
average yield spread over t-7), sample of Fitch downgrades.
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Yield spread over Germany on 10y government bonds

(base = 15 days before downgrade)
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Figure A.10: Change in yield spreads in the event of rating downgrade (difference in
average yield spread over t-15/t-30), samples of different time windows.
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Resumé

Vzt'ah medzi vladnym dlhom a rastom nepochybne patri medzi najviac diskutované a
skimané témy v ekonomickom vyskume. Vyskum tohto vztahu sa ststredi na tri klI'icové
oblasti: skumanie pri¢inného vztahu medzi vladnym dlhom a hospodarskym rastom,
optimalnu troved dlhu a jeho dlhodobt udrZatelnost’. Stadium vzt'ahu medzi vladnym dlhom
a rastom je mimoriadne dodlezité, najmd vzhl'adom na globdlne ekonomické turbulencie
poslednych dvoch desatroci. Globalna finan¢na kriza printtila rozvinuté ekonomiky zaviest
rozsiahle fiSkalne intervencie, ¢o viedlo k vyraznému narastu vladneho dlhu. Tento narast sa
este prehibil po¢as eurdpskej dlhovej krizy, ked krajiny ako Portugalsko, Taliansko, irsko,
Grécko a Spanielsko &elili vaznym problémom so §tatnym financovanim, &o postavilo spravu
dlhu do centra pozornosti eurozony. Pandémia Covid-19 v roku 2020 vrhla svet do
bezprecedentnej ekonomickej krizy. Na boj proti vdznemu poklesu sposobenému lockdownom
a odstavenim kI'aicovych sektorov boli vlady po celom svete nutené zaviest’ masivne fiskéalne
stimula¢né balicky. Tieto opatrenia boli nevyhnutné na stabilizaciu ekonomik a zachranu
pracovnych miest, no viedli k vyznamnému narastu vladneho dlhu. Ked sa ekonomiky zacali
zotavovat’ z nasledkov pandémie, v roku 2022 sa objavila d’alSia vyzva - invazia Ruska na
Ukrajinu. Tento konflikt naruSil globdlne trhy s komoditami, najmid s energiou a
pol'nohospodarskymi plodinami, ¢o viedlo k prudkému narastu cien (Arndt et al., 2023). V
reakcii na inflacné tlaky vlady zvysili subvencie a finan¢né podporné programy na zmiernenie
zataze pre domacnosti a podniky (Sgaravatti et al., 2021). Tento okamzity narast vydavkov na
rieSenie sucasnych ekonomickych problémov eSte viac zhorSuje mieru vladneho dlhu. Ako
mnohi argumentuju (napriklad Mian (2024)), hlavny problém vladneho dlhu pocas krizového
obdobia spociva v tom, Ze vacSina zdrojov je pouzita na podporu dopytu a menej na podporu
ponukovej strany ekonomiky, ¢o je ddlezitejSie pre dlhodoby rast. S vyzvami, ako je starnutie
populacie, rastuce bezpecnostné hrozby vyzadujice vicSie vojenské investicie a naliehava
potreba riesit’ klimatické zmeny, je vel'mi pravdepodobné, Ze krajiny po celom svete budi
celit d’alSiemu ndarastu vladdneho dlhu. Preto je pochopenie kratkodobych aj dlhodobych
dosledkov rasticeho vladneho dlhu na hospodarsky rast zdsadné v dneSnom neustale sa

meniacom globalnom ekonomickom prostredi.
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Tato dizertacna praca skiima vzt'ah medzi vladnym dlhom a hospodéarskym rastom, so
zameranim na rozvinuté ekonomiky. Cielom je objasnit’ zlozité interakcie a kanaly vplyvu,
ktoré su Casto zanedbavané alebo prehliadané v predchddzajucich stidiach. Dizerta¢na praca
prispieva k existujucej literatire tym, ze sa zaobera doteraz malo skimanymi, ale ddlezitymi
otazkami, vratane, ale nielen, reverznej kauzality a endogenity vo vzt'ahu vladneho dlhu a
hospodérskeho rastu. Tato Stidia prindSa novy metodologicky rédmec, ktory umoziuje
detailnejSie pochopenie komplexnych vzt'ahov medzi vladnym dlhom a hospodarskym rastom

a otvara nové perspektivy vyskumu v troch klI'aCovych aspektoch.

Po prvé, tato dizertatna praca na rozdiel od predchadzajucich studii skama vplyv
vladneho dlhu na hospodarsky rast v kratkodobom aj dlhodobom horizonte pomocou
kvartdlnych udajov. VysSia frekvencia Udajov umoziluje presnejSiu analyzu, najmi pri
sledovani zlozitych a nestabilnych ekonomickych obdobi. Predpokladdme, ze oddelenie
kratkodobych efektov dlhu od dlhodobych je nevyhnutné z viacerych dévodov. Hlavnym
dovodom je, ze vladny dlh ovplyviiuje rozhodnutia sukromného sektora vytlacanim
sukromnych investicii, resp. cez Ricardovskll ekvivalenciu, pricom tieto kandly mdézu mat’
rozne U¢inky v zavislosti od ¢asového obdobia. Taktiez v kratkom obdobi st ucinky reverznej
kauzality a simultannosti vyraznejSie, pretoZze pripadnd recesia okamzite zvysi dlh cez
automatické stabilizatory a mechanickym efektom prostrednictvom menovatel’a. Dlhodobo, ak
vlady efektivne rozdel'uji zdroje a trh sa prisposobi novym ekonomickym podmienkam, moze

vladny dlh podporit’ vyssi hospodarsky rast.

Po druhé, tato dizertana praca prispieva k §tidiu vztahu medzi dlhom a rastom tym, Ze
skiima nelinearne a podmienené vplyvy, pri¢om rozliSuje medzi dlhodobymi a kratkodobymi
efektami vlddneho dlhu na hospodarsky rast. To je dolezité, pretoze jednou z hlavnych obav
pri Stadiu vplyvu vladdneho dlhu na hospodarsky rast je endogenita a reverzna kauzalita, ¢o
vedie k skreslenym odhadom. Mnohé S$tadie rieSia tento problém pouZitim metodologie
inStrumentalnych premennych. Pri tom sa ¢asto spoliehaju iba na predchadzajicu troveni dlhu
(Cecchetti et al., 2011), ¢o nie je dostato¢né vzhl'adom na vysoku zotrvac¢nost’ dlhu. Najst’
vhodny externy inStrument pre vladny dlh je velmi naro¢na uloha. Stidia Panizza &
Presbitero (2014) je jedinym vyznamnym prinosom Vv tejto oblasti. Hlavnym prispevkom tejto
dizertaénej prace je navrh nového inStrumentu za zmenu vladneho dlhu, ktory pozostava zo

zloziek zosuladenia dlhu a deficitu (z angl. stock-flow adjustment) a mdze byt pouzity pre
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rozvinuté ekonomiky. Vyuzitim tohto nového inStrumentu, ktory pomaha minimalizovat
endogenitu, boli odhadnuté kauzalne efekty akumulacie vladneho dlhu na hospodarsky rast na
vzorke krajin EU v obdobi 2003 az 2019. Na rozdiel od viésiny predchadzajucich $tudii tato
praca povazuje prierezovu zavislost (z angl. cross-sectional dependence) vo vztahu medzi
dlhom a rastom za doleziti otdzku. Pouzita vzorka krajin pozostava z vysokoprijmovych
ekonomik, najméd z Eur6py, ktoré mnohé zdiel'aju spolo¢ni menu, st vysoko prepojené a
mozu byt ovplyvnené spolo¢nymi faktormi. Tato otdzka je obzvlast dolezitd v kontexte
vztahu medzi dlhom a rastom kvoli spoloénym ,zachrannym® mechanizmom, ako je
Eurdpsky stabilizaény mechanizmus. V dosledku takéhoto "zdiel'ania bremena" a prepojenosti
sa moze ,,ndkaza“ rychlejSie $irit’ a fiSkalna politika v jednej krajine moze ovplyvnit aj iné
krajiny. Na zdklade toho prispieva tato praca pouZzitim technik, ktoré zohl'adiuji prierezova

zavislost'.

Po tretie, dizertacna praca prispieva k literatire tym, ze skima, ako vladny dlh formuje
vnimanie rizika krajiny a ovplyviiuje vynosy vladnych dlhopisov, ¢im sa objasiuju SirSie
ekonomické dosledky rasticej urovne dlhu. Metodicky je podstatnym prispevkom v tomto
smere pouzitie nového metodologického pristupu aplikdciou usporiadaného logit modelu s
fixnymi efektami vyvinutého Baetschmann et al. (2015) na kvartalne udaje pre krajiny EU,
ktoré zahfiiaju turbulentné obdobia, ako je finanéna kriza a nasledky europskej dlhové krizy.
Druhym prispevkom st odhady efektov zniZenia ratingu na rizikové prirdzky na 10-ro¢nych
Statnych dlhopisoch. V tomto pripade sa analyza liSi od predchadzajacich $tadii pouzitim tzv.
»scenarového pristupu, kde zistujeme, ze U€inky takychto zniZeni ratingu boli vyrazné najma
v krajinach so zlou povestou a pocas obdobia dlhovych kriz. Praca prispieva aj zistenim, ze
ucinky zniZenia ratingu s najvyraznejSie, ked’ sa krajiny dosiahnu do tzv. Spekulativneho

pasma.

Téato dizertacna praca poskytuje detailni analyzu vztahu medzi vladnym dlhom a
hospodarskym rastom, ¢im ponuka tvorcom hospodarskych politik hlbSie pochopenie tlohy
vladneho dlhu v meniacom sa globalnom ekonomickom prostredi. Tiez prindSa noveé
koncepcné a empirické pristupy, ktoré mézu byt vyuzité na d’alsi vyskum tohto komplexného

vzt'ahu.
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V prvej kapitole poskytuje dizertaéna praca prehlad sucasnej literatury zaoberajucej sa
vztahom medzi vladnym dlhom a hospodarskym rastom. Vplyvna $tadia Reinhart & Rogoff
(2010) predstavila koncept mozného dlhového prahu, ktory naznacuje urcity bod dlhu v
pomere k HDP (90 % v ich $tadii), po prekroceni ktorého sa hospodarsky rast vyrazne
spomaluje. Tato myslienku dlhového prahu podporili aj d’alSie Studie (napr. Caner et al.
(2010); Cecchetti et al. (2011); Baum et al. (2013)), no stale neexistuje konsenzus o
univerzalnom dlhovom prahu. Dalsi vyskum s vyuZitim pokrogilych ekonometrickych technik
argumentoval proti existencii univerzalneho dlhového prahu a naznacil, ze takyto prah sa
pravdepodobne meni, zavisi od mnohych faktorov a je Specificky pre kazdu krajinu (napr.
Aréabi¢ et al. (2018); Egert (2015); Bentour (2021)). Okrem skumania konceptu dlhového
prahu sa prehl’ad sucasnej literatury venuje aj témam ako endogenita (Panizza & Presbitero,
2014), reverzna kauzalita (Amann & Middleditch, 2020) a mechanizmy, ktorymi méze vladny
dlh ovplyviiovat’ rast (C. Checherita-Westphal & Rother, 2012). Tento prehl'ad ukazuje, Ze
neexistuje jednotna zhoda o vplyve vladneho dlhu na hospodarsky rast, pricom vysledky sa
lisia v zavislosti od zvolenych krajin, Casovych obdobi, ekonometrickych technik a
modelovych S$pecifikacii. Ako zdoraziiuje meta-$tadia Heimberger (2023), je nevyhnutné
rieSit’ endogenitu tohto vzt'ahu, pretoze by mohla do zna¢nej miery vysvetlit negativnu
korelaciu Casto pozorovanu v literatire. Heimberger (2023) tiez odportca dokladnejsSie
preskimat’ podmienené U€inky dlhu a kandly, ktorymi mdZe ovplyviiovat rast. V sulade s
tymito odporucaniami sa tato dizertatna praca okrem iného zaobera podmienenymi efektmi
dlhu v kapitole 3, rieSi endogenitu pomocou pristupu inStrumentalnych premennych v kapitole

4 a posudzuje transmisny kandl dlhu prostrednictvom zvySeného rizika v kapitole 5.

Tretia kapitola skima vztah medzi vladnym dlhom a redlnym HDP na vzorke
kvartdlnych udajov z 37 rozvinutych ekonomik za obdobie rokov 1990 az 2019.
Metodologicky sa opiera o panelovy model autoregresivneho distribuovaného oneskorenia
(ARDL), ktory umoziuje zachytit’ kratkodobé aj dlhodobé efekty vladneho dlhu. Tento pristup
je podporeny teoretickou literatirou, ktora predpoklada rozne efekty dlhu v roznych ¢asovych
horizontoch (Elmendorf & Mankiw, 1999). Pouzity panelovy ARDL model je zvoleny pre
svoju robustnost’ pri zachytdvani viacerych interakcii v ¢ase a svoju flexibilitu pri praci s
datami s réznymi urovilami integracie. Tento model umoziuje simultanne odhadnut

kratkodobé a dlhodobé koeficienty, ¢o umoziuje komplexni ekonomickl interpretaciu. Na
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odhady vplyvov bol pouzity PMG estimator, vyvinuty Pesaran et al. (1999), ktory predpoklada
homogenitu dlhodobych koeficientov pri zachovani kratkodobej heterogenity, ¢o je obzvIast
vhodné pre rozvinuté ekonomiky, ktoré mézu mat’ podobné dlhodobé ekonomické trendy, ale
odlisné kratkodobé vykyvy. Pouzity dataset pozostava z nevyvazeného panelu kvartalnych
udajov pre 37 rozvinutych ekonomik za obdobie 1990 az 2019. Hlavna premennd zaujmu je
vladny dlh, vyjadreny ako percento HDP, pricom udaje su ziskané z databazy Svetovej banky.
Ostatné kontrolné premenné zahtfiiaju mieru investicii, otvorenost’ ekonomiky, inflaciu, l'udsky
kapital a d’alSie faktory, ktoré mézu ovplyvnovat hospodarsky rast. Vysledky nelinearnych
modelov naznacuju, Ze existuje prah vladneho dlhu, nad ktorym d’alSie hromadenie dlhu vedie
k ekonomickému spomaleniu. Tento prah sa pohybuje medzi 95% a 110% HDP v zavislosti
od modelu. Tato kapitola tiez sktimala, ako interakcie medzi vladnym dlhom a d’alSimi
premennymi, ako su vladna spotreba, sitkromné Uvery a sukromny dlh, ovplyviiuju redlny
HDP. Vysledky ukazali, ze vysSia vladna spotreba znizuje pozitivny efekt vladneho dlhu a tiez
znizuje prah dlhu. Podobny efekt bol zaznamenany aj pre sukromny dlh. V poslednej Casti
kapitoly boli odhadnuté modely s nelinearnymi a podmienenymi efektmi vladneho dlhu
pomocou metody CCEPMG, ktora upravuje odhady PMG o prierezova zavislost' - bezny
problém v panelovych datach. Po zohladneni prierezovej zavislosti sa vSetky Statisticky
vyznamné nelinearne a podmienené efekty vladneho dlhu v dlhodobych rovniciach stratili.
Tieto zistenia podciarkuju vyznam globalnych ekonomickych prepojeni a naznacujt, Ze
externé podmienky mozu mat’ vacsi vplyv na narodné ekonomiky neZ domace podmienky. To
moze byt obzvlast’ dolezité v kontexte vysoko prepojeného ekonomického klubu, kde viacsina
Clenov zdiel'a spolo¢nti menu a efekty ndkazy st vyraznejSie. Vysledky taktieZ naznacuju
potrebu pokrocilych ekonometrickych technik, ktoré dokdzu dostato€ne zohl'adnit’ prierezovi
zavislost. Okrem toho, vysledky zdoraziiuju déleZitost’ integrovat globalne ekonomické
dynamiky pri formulovani fiskalnej politiky, ked'ze samotné riadenie domaceho dlhu nemusi
mat’ ocakdvany vplyv na hospodarsky rast, ak sa nezohladnia globalne zavislosti. Tieto
vysledky tiez otvéraju otazky pre d’alsi vyskum, ktory by mohol skiimat’, ako globalne
ekonomické podmienky interaguji s narodnymi fiskalnymi politikami, ¢o predstavuje bohatt

oblast’ pre hlbsiu analyzu.

Stvrta kapitola skima kauzalne efekty akumulécie vlddneho dlhu na hospodarsky rast na

vzorke 26 krajin EU v obdobi rokov 2003 az 2019. Predchadzajuca kapitola nedokazala
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preukazat’ robustny dlhodoby vztah medzi vladnym dlhom a redlnym HDP, ale kratkodoby
vplyv zmien dlhu na hospodarsky rast bol Statisticky vyznamny. Na minimalizovanie
endogenity vo vztahu pouzivame pristup s inStrumentdlnymi premennymi, priCom ako
inStrument pre zmenu dlhu pouzivame vybrané komponenty zosuladenia dlhu a deficitu
(stock-flow adjustment, SFA), ktoré stvisia so zmenou dlhu, ale pravdepodobne neovplyviiuju
rast cez iné¢ kandly. Na odhad bola pouzita dvojstupniova metéda najmensich Stvorcov (2SLS).
Tento pristup je vhodny pre rieSenie potencidlnej endogenity vladneho dlhu, ktora predstavuje
vyznamny problém pri odvodeni kauzalnych zaverov. Konvencné regresné metédy by mohli
viest k skreslenym a nekonzistentnym odhadom, ¢o mdze suvisiet’ s problémom reverznej
kauzality. Reverzna kauzalita moéze napriklad nastat, ked krajina s nedostatoCnym
hospodérskym rastom trpi poklesom danovych prijmov a sucasne sa vlady snazia podporit’
ekonomiku vys$$imi vydavkami, ¢o urychluje akumuléciu dlhu. Ako inStrument pre zmenu
vladneho dlhu boli zvolené komponenty zosuladenia dlhu a deficitu (SFA), ktory zohladnuje
nestlad medzi variaciou vladneho dlhu a zaznamenanym vladnym deficitom alebo prebytkom
pocas urcitého obdobia. Tento inStrument bol zostaveny zo suctu troch hlavnych
komponentov: zmena hodnoty dlhu v cudzej mene, zmeny v sektorovej klasifikécii a inych
Statistickych diskrepancii. Kazdy z tychto komponentov bol vybrany, pretoze ovplyviuje
zmeny dlhu, ale nemé priamy vplyv na hospodarsky rast. Vysledky prvej fazy regresie ukazali,
ze inStrument dokadZze vysvetlit vyznamnu cast’ variability endogénnej premennej a silu
inStrumentu potvrdili aj diagnostické testy. V druhej faze regresie, pri analyze celkovej vzorky
krajin, sa zistil vyznamny efekt akumuléacie dlhu na rast. AvSak po odstraneni extrémnych
hodnét (pozorovania za frsko, Grécko a Cyprus) bolo zistené, Ze tento vzt'ah nie je Statisticky
vyznamny, ¢o naznacuje, ze povodné vysledky boli ovplyvnené niekolkymi extrémnymi
hodnotami a nemézu byt zovieobecnené. Dalsie odhady zahfhali pridanie kontrolnych
premennych, ako je realny efektivny vymenny kurz (REER) a vladny dlh v cudzej mene, aby
sa uzatvorili potencialne kandly vplyvu na rast. Vysledky vSak nepreukdzali zmeny v
odhadoch, ¢o posililuje zavery, ze po odstraneni extrémnych hodnét nema akumulacia
vladneho dlhu vyznamny vplyv na hospodarsky rast. Tato kapitola prispieva k literatare tym,
Ze navrhuje novy inStrument pre akumulaciu dlhu, ktory je vhodny pre rozvinuté ekonomiky a
umoziiuje lepSie pochopenie kauzalneho vzt'ahu medzi vladnym dlhom a hospodarskym

rastom. Zistenia naznacuju, ze po odstraneni vplyvu extrémnych hodnot neméd akumulécia
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vladneho dlhu v rozvinutych ekonomikach Statisticky vyznamny vplyv na dlhodoby
hospodarsky rast. Tento vyskum podciarkuje vyznam dokladného skumania endogenity a
pouzivania vhodnych in§trumentov pri analyze vzt'ahu medzi vladnym dlhom a hospodarskym

rastom.

Piata kapitola skima mozné dopady vladneho dlhu na kreditné ratingy a rizikovych
prirazky na Statnych dlhopisoch. Predchadzajuce kapitoly nedokazali poskytnut’ robustné
dokazy o vyznamnom vplyve vladneho dlhu na hospodarsky rast. Absencia Statisticky
vyznamnych efektov v§ak neznamend, ze vladny dlh nema Ziadny vplyv na rast. Vzt'ah medzi
dlhom a rastom moze byt zlozitejsi, nez ¢o dokazu zachytit’ konvencné rastové regresie. Tato
kapitola je zamerana na to, ako mdze vyssi vladny dlh zvysit riziko spojené s krajinou a tym
aj zvysit’ rizikovl prirazku na vladnych dlhopisoch. Toto zvysSenie vynosov z dlhopisov mdze
nasledne ovplyvnit' ekonomiku tym, Ze zdrazi Giverovanie pre sukromny sektor a tlmit’ tak
hospodarsky rast. V tejto kapitole najprv posudzujeme vplyv vlddneho dlhu na kreditné
ratingy krajin EU. Nésledne pomocou metddy ,.event study” analyzujeme vplyv zniZenia
kreditného ratingu na rizikova prirazku 10-roénych vladnych dlhopisov v krajinach EU. Na
odhady bol pouzity panelovy usporiadany logit model s fixnymi efektami, vyuzivajuc Blow-
Up and Cluster (BUC) estimator vyvinuty Baetschmann et al. (2015), aby sme analyzovali
determinanty kreditnych ratingov s dorazom na vplyv vladneho dlhu. T4to metodologia bola
zvolend pre jej robustnost’ pri rieSeni individudlnej nepozorovanej heterogenity a pre jej
vhodnost’ pre kategoricki povahu kreditnych ratingov. Model odhaduje efekt vladneho dlhu
na rating krajiny, pri¢om zavisla premenna reprezentuje kreditné ratingy krajin v Stvrtroc¢ne;j
frekvencie. Kreditné ratingy su prevzaté od troch hlavnych ratingovych agentur: Standard &
Poor's, Moody's a Fitch. Kontrolné premenné zahiiiajo HDP na obyvatela, ro¢ny rast redlneho
HDP, index regulacnej kvality a politické riziko. Vladny dlh je negativne korelovany s
kreditnymi ratingami, ¢o naznacuje, Ze vysSie rovne dlhu znizuji pravdepodobnost’ vysokého
ratingu. Druhd cast’ piatej kapitoly analyzuje vplyv ozndmenia o zniZeni ratingu na rizikova
prirdzku (rozdiel vo vynosoch oproti Nemecku) na 10-ro€né vladne dlhopisy. Na odhad je
pouzitd metoda event study a je analyzovany vplyv zhorSenia ratingu na rizikova prirdzku
okolo ¢asu oznamenia zniZenia ratingu. V tejto asti pouZzivame denné data pre 27 krajin EU
pocas rokov 1998 az 2023 o kreditnych ratingoch a vynosoch na 10-ro¢nych vladnych

dlhopisoch z Bloomberg databéaz. Rizikova prirazka je vypocitana ako rozdiel medzi vynosom
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dlhopisov danej krajiny a vynosom 10-rocnych nemeckych vladnych dlhopisov. Z vysledkov
vyplyva, Ze rizikova prémia sa den po zniZeni ratingu zvycajne zvysi priblizne o 8 bazickych
bodov, ¢o je Statisticky vyznamna reakcia. Analyza podla agentur ukazuje, ze znizenie
ratingov od Fitch ma vyrazny anticipacny efekt, zatial' Co znizenia ratingov od S&P a Moody's
vykazuju konzistentny vplyv na rizikovu rizikova prirdzku. Z analyzy vyplyva, Ze znizenie
kreditného ratingu mé vyznamny vplyv na rizikovu prirazku, najmi pocas krizovych obdobi a
pre krajiny so znacnymi problémami s financovanim dlhu. Rizikové prémie vyrazne stupaju,
ked’ sa rating krajiny dostane do Spekulativnej kategorie. ZvysSenie dlhodobych trokovych
sadzieb sposobené vyssimi rizikovymi prémiami moéze brzdit' hospodarsky rast tym, ze
zvySuje naklady na kapital a znizuje investi¢nua aktivitu. Buduci vyskum by sa mal zamerat’ na
empirické prepojenie vynosov z dlhopisov a dlhodobych trokovych sadzieb s hospodarskym

rastom.

Zaverecna kapitola sumarizuje zistenia tejto dizertatnej prace. Prvym cielom bolo
analyzovat’ vzt'ah medzi vladnym dlhom a hospodarskym rastom v rozvinutych ekonomikach
pomocou panelovych kointegraénych metdd. Pouzitim Stvrtrocnych udajov bol odhadnuty
dlhodoby efekt vladneho dlhu na redlny HDP pre 37 rozvinutych ekonomik od roku 1990 do
roku 2019. Vysledky odhalili vyznamny nelinedrny vzt'ah medzi vladnym dlhom a redlnym
HDP, pri¢om identifikovali dlhovy prah v rozmedzi od 95 % do 110 %. Vysledky tiez ukazali,
Ze narast vladnych vydavkov a sukromného dlhu zniZzuje pozitivny vplyv vladneho dlhu a
znizuje dlhovy prah. Nasledné odhady bertice do ivahy prierezovu zavislost’ vSak nepotvrdili
nelinearne ani podmienené efekty vladneho dlhu, ¢o naznacuje, ze nie je dostatok dokazov na
definitivne stanovenie robustného dlhového prahu a vztah medzi dlhom a rastom je v prostredi
vyspelych ekonomik pravdepodobne ovplyviiovany spolo¢nymi faktormi, ¢o poukazuje na
vysokt mieru prepojenosti ekonomik. Dalsim cielom bolo identifikovat vhodny in§trument
pre akumulacie vladneho dlhu a odhad jeho kauzidlneho vplyvu na hospodarsky rast.
Komponenty zostladenia dlhu a deficitu boli pouzité ako inStrument, ktoré by nemali
ovplyvnit' hospodarsky rast inak ako prostrednictvom zmien vlddneho dlhu. Odhady
naznadujii, e po odstrineni extrémnych hodnét ako Grécko, frsko a Cyprus, akumulacia
vladneho dlhu nema vyznamny vplyv na hospodarsky rast. Poslednym ciel'om bolo preskiimat’
potencialny kandl, cez ktory moze vladny dlh ovplyvnit’ rast. Piata kapitola preto sktimala

vplyv vladneho dlhu na kreditné riziko krajiny a néasledny efekt na vynosy Statnych dlhopisov.
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Vysledky ukazali, ze vyssi vladny dlh zvySuje pravdepodobnost’ nizSieho kreditného ratingu,
¢o nasledne zvysuje rizikova prirazku na vladnych dlhopisoch. Tento efekt je obzvlast’ silny
pocas obdobi ekonomického poklesu alebo financnej nestability. VysSie vynosy dlhopisov
potom vedi k ekonomickym dosledkom, vratane rastucich nakladov na obsluhu dlhu a
negativnych efektov drahSieho uverového financovania, co moze viest' k nizSiemu rastu. Aj
ked’ sa nepodarilo demonstrovat’ priamy efekt vladneho dlhu na rast, neznamena to, Ze vysoké
urovne dlhu nemajt Ziadny efekt. Vztah medzi dlhom a rastom méze fungovat’ cez viaceré
kanaly, ako sme ukézali prostrednictvom kanala zvysSeného rizika a drahSieho dlhového
financovania. Buduci vyskum by sa mal zamerat’ na lepSie pochopenie tychto transmisnych
kanalov a tiez sa hlbsie zaoberat’ moznou prepojenost’ou fiskalnych politik a identifikaciou
spolo¢nych faktorov, ktoré mézu ovplyviiovat’ pdsobenie vzt'ahu medzi vladnym dlhom a

hospodérskym rastom.
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