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Abstract

Government debt lies at the heart of contemporary fiscal policy, shaping the trajectory of nation’s
stability, growth potential, and societal well-being. Both the financial crisis of 2008 and the COVID-
19 crisis of 2020 have caused concerning increases in debt levels. Now many nations fear their
elevated debt levels may prove unsustainable and cause adverse effects on their economies. This
paper examines the economic consequences of elevated debt levels in developed countries. Despite
being a major topic in many national elections across the globe, there is a blatant lack of
understanding on how government debt actually relates to a country’s economic and social
wellbeing. There is a gap between theoretical ideals and practical feasibility, therefore it is very
challenging to provide an answer on how to successfully manage sovereign debt. This paper
examines and provides insights on the complex dynamics of debt levels and the economy. First,
research of relevant literature was conducted to create a broad understanding of when debt becomes
unsustainable and what economic consequences this might have. Second, to add to the existing
literature, empirical research on a less explored consequence of high debt levels was exerted: public
investment, as well as supplementary research on topics that have been studied more extensively:
economic growth, private investment, and inflation (CPI). Public investment is vital for a nation’s
future economic prosperity and societal wellbeing. While debt levels have been increasing drastically
over the last decades, academic literature implies that this is not problematic as long as economic
growth exceeds the long-term interest rate. This hypothesis will be put into empirical context by
examining growth, investment and inflation in periods where growth lies both below and above the
interest rate. This research is particularly timely, given that long-term interest rates have recently

increased for the first time in two decades.
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1 Introduction

Over the past decades, government debt (or public debt) has drastically increased in most developed
countries and has become a highly relevant subject. Global crises have caused disturbing increases
in debt levels, highlighting the importance of debt management and understanding the actors at
work. The significance of public debt got revived after the 2008 financial crisis, which caused debt
levels to reach heights that hadn’t been seen since World War II. This is one of the factors that led
to Greece defaulting on its sovereign debt a few years later. At the same time, it caused interest
rates to rise, which ignited concerns in many countries with high debt levels as to whether their debt
would be sustainable in the long run. As a result, fiscal policy guidelines became stricter, to help
countries stray away from the risk of default. In 2020, the COVID-19 crisis caused another
substantial increase in the debt-to-GDP ratio for most developed countries. This again, raised
concerns whether these new levels of debt would be sustainable and what the economic
consequences might be if they persist. Debt levels and government budgets are a highly relevant
subject within politics, whenever elections are coming up, experts weigh in on what direction

government budgets need to go, often disagreeing with one another.

Most of the research on government debt focuses on either sustainable debt levels or the effect of
government debt on economic growth. In this paper, the literature on both subjects will be discussed,
but this paper will look further. Other economic consequences will be reviewed as well as factors that
play important roles on these consequences. Servicing debt could divert investment from vital areas,
such as infrastructure, education, and research (McBride et al., 2020). The IMF worries about the
global increase of government debt levels and the effects it will have on the economy (Dept, 2012),
they developed guidelines on public debt management aimed at reducing debt to a sustainable level,
but primary surpluses are hard to obtain, and sustainable debt levels ambiguous. A sustainable debt
level is not a general threshold, but a complicated function of country specific parameters (Collard
et al.,, 2015). In addition, the political and economic consequences of fiscal policy need to be
considered at every turn. Debt levels in developed countries range from 31% of GDP in Luxembourg
to 253% of GDP in Japan (OECD Data Explorer o Financial Indicators Dashboard: Government, n.d.),
while these countries are different in size, they have well developed economies, and both seem to
have found a way to be prosperous with their respective debt levels. The literature study will cover
all these topics to provide a full understanding of the effects of public debt.

Besides exploring existing literature on the consequences of economic debt, data analysis will be
performed to add to the existing literature. The literature study covered a broad range of
consequences of public debt. To contribute to the existing literature, this paper will examine a subject
that has not received the attention it deserves in the public debt debate: public investment as well
as add updated analyses on some of the topics that have been studied more extensively: economic
growth, private investment, and inflation (CPI). Public investment can enhance productivity, promote
economic growth, improve societal wellbeing, and support long-term policies, making it a very
interesting topic for additional research. The relationship between public debt and public investment
is critical for policymakers who need to balance fiscal responsibility with the needs for growth-



enhancing investments. The setup for this research will be based on the groundbreaking paper of
Reinhart and Rogoff (Reinhart & Rogoff, 2010), where they use descriptive statistics to show that a

threshold of 90 percent for public debt exists where economic growth drops drastically. This
framework will be used to study the effect of public debt on public investment, private investment,

inflation, and economic growth.

Furthermore, according to academic literature high debt levels are much more problematic when
long term interest rates are above growth rates. This hypothesis will be tested in an empirical
context. For this study data on public investment, private investment, economic growth, inflation
(CPI), and debt-to-GDP ratio was collected for the period 2000 to 2022. Most research includes data
over a much longer period, this study focuses on a shorter period to be more representative for the
current global economic landscape. The study focuses on developed countries, therefore the data

for 23 OECD countries is analysed. These countries represent an interesting, heterogeneous group.



2 Literature Study

This literature study has the goal to examine when and through what channels government debt has
a negative impact on the economy. The literature study will be divided into three parts. The first part
will examine the sustainability of government debt. This part will survey the literature on when debt
becomes unsustainable, establishing what it means for debt to be unstainable, at what point negative
consequences are expected to occur, and what a desirable debt level is in theory. This leads to the
second part, which will examine the economic consequences of high government debt. The third
part will explore the recent development of macro-economic variables relevant for this paper creating
a bridge between the literature part and the empirical part. Collectively, these sections aim to provide

a comprehensive overview of the implications of government debt.

2.1 Sustainability of government debt

Sustainable debt levels refer to a level of government debt that can be maintained over time without
jeopardizing economic stability, fiscal health, or the ability to meet debt obligations. Most countries
took years to recover economically from the financial crisis in 2008. Greece defaulted on its sovereign
debt in 2012, and it is still picking up the pieces. Public debt management plays an important role
in helping countries cope with economic and financial chocks (International Monetary Fund, 2003).
Still, a lot of countries keep accumulating debt. This makes it important to answer the question:
How much debt is sustainable? And if current debt levels are unsustainable, what fiscal frameworks
could be implemented to reach a desirable debt level? When high debt is unsustainable, this does
not necessarily mean a country will default, but rather that fiscal or monetary policy changes need
to be made. A reoccurring term in the research on debt sustainability is “fiscal fatigue”. This term
refers to diminishing effectiveness of fiscal stimulus measures in the context of prolonged fiscal
deficits. It reflects the challenges associated with sustaining fiscal policies as deficits persist (Ghosh
et al., 2013). Even though high debt levels are a big concern in developed countries, governments
are currently not taking significant long-term actions to counteract the increase in debt (Begiraj et
al., 2018), this could have many different reasons, decreasing debt is very challenging, especially
during global crises like the recent COVID-19 crisis.

This section is dedicated to analysing the literature on the sustainability of government debt. It is
important to understand when, why, and through what channels a country becomes at risk of having
unstainable debt levels and negative economic consequences kick in, or worse, the country defaults
on its debt. A lot of research has been conducted trying to define a sustainable level of debt. It is
important to take into account that countries are heterogeneous. A sustainable debt level is
dependent on a magnitude of factors. Sustainability does not just depend on the amount of debt but
also the composition and many other country specific attributes (Elberry et al., 2023). Governments
are dependent on the willingness of lenders, there are a lot of criteria a lender will consider when
deciding whether they are willing to lend to a country, and under what terms. Several factors,
including a country’s fiscal track-record, economic variables, interest rates, and growth prospects,

will be considered when assessing a country’s suitability for borrowing. Even though vast research



for prudent debt targets has been conducted, these levels are rarely obtained. Fiscal policies are not
just theoretical, they are deeply intertwined with politics, and are susceptible to shifts in market
perception. The sustainability of debt is a very broad subject, the literature will not provide an
unambiguous answer to what a sustainable debt level is, because there is no straightforward answer
to this. The goal of this section is to provide an overview as to what factors should be considered

when evaluating whether a country’s debt level is sustainable.

Theoretic optimal debt levels

To keep debt under control, it is not uncommon for countries to implement a debt ceiling. In 1992,
The Maastricht Treaty set 60% as the upper bound for the debt-to-GDP ratios for European member
countries. Furthermore, in the USA, public debt is subject to a ceiling that can only be changed by
Congress. Cadenillas and Huaman-aguila developed a stochastic debt control model that obtains a
theoretical optimal ceiling for government debt (Cadenillas & Huaman-aguilar, 2016). The obtained
formula is tailor-made for each country, it is a function of country specific variables such as economic
growth, interest rate on debt, marginal cost of debt reduction, debt volatility, aversion to debt, debt
characteristics, and other parameters. They consider a government that wants to optimally control
their debt ratio. They assume debt generates a cost for the country, and the optimal debt ceiling for
a country is where this cost is minimized. The cost of debt is an increasing and convex function of
the debt ratio and the cost of fiscal intervention to reduce debt. When the debt-to-GDP ratio is above
this ceiling, it is optimal for a government to intervene, below this point fiscal intervention is not

required (Cadenillas & Huaman-aguilar, 2016).

Just two years later Cadenillas and Huaman-aguilar published the paper “On the Failure to Reach
the Optimal Government Debt Ceiling” (Cadenillas & Huaman-Aguilar, 2018). Here they develop a
government debt management model that studies the optimal debt ceiling, when the ability of the
government to generate primary surpluses is limited. They improve their model for an optimal debt
ceiling by introducing an upper bound for the capability of a government to reduce its debt ratio.
They provide a model that allows one to compute analytically the optimal debt ceiling as a function
of macro-financial variables, while accounting for the constraint that governments face when
reducing their debt ratios. This constraint plays a key role in explaining why many countries fail to
reduce their debt ratios. They found that countries with strict constraints on the rate of intervention
may not be capable of reducing their debt ratios. On the contrary, countries with less constraints, it
is possible to estimate finite times to reach their debt ceilings. Furthermore, governments that
succeed in reducing the public debt ratios to the desired level, do not do so immediately (Cadenillas
& Huaman-Aguilar, 2018).

The OECD economic policy paper series conducted a study on prudent debt targets and fiscal
frameworks to help countries manage their debt (Fall et al., 2015). They present a comprehensive
analysis on debt management and the link between debt and economic activity. Notably, the study
reveals that debt limits are close to twice GDP in most OECD countries. The difference between debt
limits depends strongly on the fiscal behaviour of the governments and potential growth. An increase
in growth rate increases the debt limit: a one percent higher growth rate raises the debt limit by

approximately 25% of GDP. Another contributing factor is market pressure. Euro area countries are



under pressure to have primary surpluses whereas Japan, which has by far the highest level of debt,
is under no such pressure, and therefore might keep increasing its primary deficit. Countries like
Greece, Iceland, Ireland, Japan, Portugal, and Spain are on unsustainable paths given their past
fiscal behaviour. Japan is an interesting case, it has surpassed its theoretical debt limit, yet there
have been no signs of a debt crisis. Some explanation to why the debt limit has not been binding
could be the following: the central bank has kept the interest rate close to zero for a long time, the
net financial assets position is large, and the economy is characterised by high household savings,
low external financing and large amount of external financial assets (Fall et al., 2015). This study
argues that growth maximizing dept-to-GDP levels are between 50-80% of GDP. According to
empirical cross-country evidence, debt thresholds, defined as the moment when negative economic
consequences start to kick in, can be divided into three groups:

e 70 to 90% for higher income countries
e 50 to 70% for euro area countries, as they are not in control of their monetary policy.

e 30 to 50% for emerging economies

These debt thresholds should serve as a reference point when designing a fiscal framework. An
effective fiscal framework has the objective to promote fiscal discipline while allowing for stabilisation
policies to react to future shocks. Having these guidelines could be useful, but it is important to

remember that every country is unique and faces specific challenges to manage their sovereign debt.

Theoretic maximal debt levels

The framework used in most modern research on debt sustainability was introduced by Bohn in 1995
(Bohn, 1995). In his paper "The Sustainability of Budget Deficits in a Stochastic Economy" he
develops a stochastic model to examine the sustainability of budget deficits. Before this,
deterministic models of the economy were used. A stochastic model is much more empirically
significant, especially for dynamically efficient economies in which the interest rate is below the
average growth rate. The central result of the paper is that governments must satisfy an intemporal
budget constraint, and a transversality condition, regardless of the level of the safe interest rate.
Governments that comply with these constraints will be deemed sustainable.

According to (Collard et al., 2015), the amount a lender is willing to provide a country in need of
funding, is determined by the country’s maximum primary surplus (MPS). The paper constitutes an
attempt to estimate advanced economies’ maximum sustainable debt ratios based on a country’s
MPS. The higher and less volatile a countries growth the more it can afford to borrow, while having
a lower probability of default. They estimate a maximum sustainable debt level for 23 OECD
countries with data from 1980 to 2010. It would be interesting to use this model with data from
2010 to 2022 included. According to their calculations Hungary had a probability of default of 95.45%
in 1993, with a debt level of 172% of GDP. By 2010 Hungary’s Debt-to-GDP ratio was only 72.60%.
While not sole in its existence, this example of a significant reduction in the level of debt could be
worth analysing. It might provide insights for other countries who struggle with high debt levels on
how to turn effectively reduce their debt levels, and not become stuck in a “debt trap”. On top of

that, one could study the economic consequences Hungary encountered throughout this experience,



thereby possibly gaining valuable insights on the subject of the economic consequences of high debt

levels and fiscal policy.

In the paper “Limits to government debt sustainability in OECD countries” (Fournier & Fall, 2017)
aim to calculate state-contingent debt limits to provide insights in assessing debt sustainability in
OECD countries (Fournier & Fall, 2017). The model is determined by key elements that shape the
public debt dynamic: the real growth rate, the real interest rate, and the primary balance, as
illustrated in (Bohn, 2007). The recent sovereign debt crisis in Europe has shown the significance of
market reactions, these market reactions are therefore integrated in the model. Greece’s default on
its debt in 2012 has been associated with a rapid increase of interest rates for a few euro area
countries, particularly the ones with high debt levels. Because of this, formerly sustainable debt
levels suddenly become risky, triggering consolidation policies and ECB reactions. The debt limit is
defined as the level of debt where a country loses market access to borrow and can therefore no
longer service its debt. Analysis of 31 OECD countries shows the existence of a non-linear reduced-
form relationship between primary balance and (lagged) government debt. The research indicates
that at a debt-to-GDP ratio of 120% governments strongly react to debt accumulation, but at around
170%, efforts on primary balance are relaxed. The debt limit varies significantly among countries
because it depends on country specific variables like fiscal and monetary policy, market, and growth.
In table 1 debt limits as estimated by Fournier and Fall’'s model is showed for a selection of OECD
countries. Where d model is the model-based debt limit, and d market is the debt limit corresponding

to the current market interest rate.

g r r¥ € 1] d model d market
AUS 3.2% 1.4% 0.9% 2.7% 0.6% 250 263
AUT 1.7% 0.1% -0.5% 3.2% -0.6% 231 249
BEL 1.5% 0.9% 0.1% 2.7% 2.3% 245 251
CAN 2.1% 0.6% 0.2% 3.6% -0.4% 217 246
CZE 2.6% -0.1% -0.9% 5.8% -3.3% 203 247
DEU 1.2% -0.5% -0.9% 3.1% 0.2% 235 257
DNK 1.1% 0.1% -0.4% 4.9% 2.1% 224 258
ESP 0.9% 2.2% 1.0% 5.0% -1.9% n.s. 175
FIN 1.6% 0.4% -0.1% 6.6% 0.6% 200 249
FRA 1.7% 0.7% -0.1% 3.3% -2.5% 196 211
GBR 2.4% 0.9% 0.5% 4.1% —-2.2% 194 226
GRC 1.1% 7.0% 1.9% 9.2% -2.3% n.s. n.s.
HUN 1.3% 1.5% -0.7% 5.1% 0.8% 222 219
IRL 1.1% 1.6% 0.7% 11.8% —-2.2% n.s. 184
ISR 3.4% 1.4% 0.1% 4.8% -1.2% 235 250
ITA 0.4% 2.2% 0.7% 4.1% -0.4% 172 180
JPN 0.9% -1.4% -2.2% 4.9% —-6.4% n.s. 194
LUX 2.1% -0.7% -1.3% 7.3% 1.7% 253 314
NLD 1.6% 0.9% 0.2% 3.3% 1.0% 223 240
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NOR 2.5% 0.6% 0.3% 3.9% 6.1% 297 330

POL 2.8% 1.7% 0.7% 2.6% -1.7% 219 221
PRT 0.5% 3.1% 0.6% 7.4% —-2.6% n.s. n.s.
SWE 2.6% 0.6% 0.3% 4.9% 0.6% 230 272
USA 2.4% 1.0% 0.7% 4.4% -1.8% 193 229

Table 1 Debt Limits (Fournier & Fall, 2017)

Note: n.s. = no solution. g is the average annual potential growth rate between 2014 and 2017, r is the 10
year interest rate in mid-2014, r* is the 10 year interest rate in mid-2014 minus the risk premium as priced
with the corresponding credit default swap, € is the maximum size of annual macroeconomic shocks
considering a triangular distribution of shocks with the same variance as the one found in the baseline
estimations, p is the constant of the primary balance reaction function (Fournier & Fall, 2017).

These results provide a useful insight in the contributing factors on the difference in debt limits for
these countries. Namely, the average growth rate, the long-term interest rate, the short-term
interest rate, the risk premia, the size of macro-economic shocks, and the primary balance reaction
function. Japan is the only country that is currently above the estimated limit, as their debt-to-GDP
ratio was 253% in 2022 (OECD Data Explorer, n.d.).

The effect of debt composition

Debt management is particularly important during global crises, which has been a reoccurring
phenomenon in the last decades. With debt levels at an all-time high after the pandemic, new debt
crises are anticipated. Evidence shows that government debt composition can play a crucial role in
averting or mitigating sovereign debt crises by influencing lenders’ perception of a country’s
credibility and default risk, debt sustainability, size of public debt burden, and the efficacy of fiscal
policy in stimulating economic growth during a crisis recovery period (Elberry et al., 2023). Debt
composition refers to debt maturity, interest rate, currency composition, and types of creditors. The
practical and theoretical approaches for defining the optimal composition of public debt are not the
same. The IMF- World Bank joint guidelines define the optimal debt composition as trade-off between
borrowing at a minimal cost, and a judicious degree of risk to minimize a government’s vulnerability
to macroeconomic shocks and exposure to financial crises. In line with these guidelines, debt
management focuses on concepts such as risk and cost, and the inherent trade-off between them.
For example, this trade-off arises when a government prefers large volume of short-term or foreign
currency debt for minimizing borrowing costs. However, the disadvantage of this, is the higher
vulnerability risk due to unanticipated changes in interest or exchange rates. From a theoretical
perspective, optimal composition of public debt is analysed using an optimal taxation viewpoint,

where debt instruments minimize the welfare costs associated with distortionary taxes.

Under the assumption of exogenous default risk, optimal debt maturity is long, because short-term
maturity increases vulnerability to debt crises. If the average maturity of public debt is short, and
the public lacks confidence in the government’s ability to roll over the maturing debt, they will be
averse to buy the newly issued government securities. As a result, the government will not have
enough resources to repay the maturing debt; hence, the expectations of the public become self-
fulfilling. On the contrary, longer maturities offer more insurance because this reduces the amount

of debt maturing at each date. Consequently, the likeliness of having rollover risk and encountering
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self-fulfilling or confidence debt crises is reduced. In the context of interest rate risk, investors’
shortfall of confidence in a government’s ability to repay debt can be translated into higher interest
rates (risk premia). This will result in a rapid accumulation of debt and ultimately lead to a self-
fulfilling crisis that moves slower than when new debt is not being bought and default is immediate.
Long debt maturities can play an important role in avoiding debt crises, considering both roll-over
and interest rate risks (Elberry et al., 2023).

Under the assumption of endogenous default risk, meaning a government that can repay its debt
might opt to default, justified by the benefits and cost association of this decision. Under this
assumption it appears to be the best choice to shorten debt maturity for risky sovereigns, even
though it increases vulnerability to a crisis. Short-term debt has an incentive benefit because it
provides sovereign inducements for repayment as it does not entail the same dependence and
uncertainty on future new debt issuances like long-term debt does. A government under high default
risk will thus shift to short maturity because the incentive benefits of short-term debt become more
beneficial than the hedging benefits of long-term debt. Another theoretical reason to shorten debt
maturities during unfavourable conditions is the price sensitivity of long-term debt during adverse
shocks (Elberry et al., 2023).

The second crucial element of public debt choice is currency denomination. Domestic currency debt
fulfils a hedging or insurance role through changes in inflation or real exchange rates, while foreign
currency debt exposes the government to exchange rate risk and increases the government’s
vulnerability to financial or debt crises. On the other hand, foreign currency debt, which is
denominated in a way that is not controlled by the borrowing government, could solve credibility
problems, avoid inflationary costs, and real exchange rate distortions associated with domestic
currency debt. Under the approach of implicit contingent, and in the absence of re-commitment to
inflation rates, governments can use inflation shocks to reduce the real value of nominal debt
denominated in the domestic currency when adverse shocks are experienced. In other words,
domestic currency can serve as insurance. On the other hand, in case of a credibility problem, debt
denominated in foreign currency serves as an instrument insensitive to inflation, enhancing the
sovereign’s credibility. Foreign currency debt can aggravate economic crises because its value is
countercyclical to the aggregate state of the economy, this causes the value of foreign currency
repayment to increase due to the depreciation in the value of the domestic currency. Reserves in a
foreign currency provide a hedge against rollover risks. Additionally, these reserves provide the
necessary liquidity to increase foreign currency debt sustainability, and reduce vulnerability to

financial crises (Elberry et al., 2023).

The type of creditors for an ideal debt composition focuses on the choice between domestic vs foreign
creditors, bond-holders vs banks, and private vs official creditors. Due to the increasing globalization,
it is necessary to distinguish between debt held by non-residents (foreign creditors), regardless of
the currency denomination of the debt, and debt denominated in a foreign currency, regardless of
the residence of the creditor. Foreign creditors are debtholders receiving interest payments and have
the ability to impose sanctions in case of default. Domestic creditors on the other hand, are taxpayers
in addition to their role as creditors. In that regard, it is an advantage to choose domestic creditors,

as interest payments on sovereign debt are considered redistribution or transfer of money from
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domestic taxpayers to domestic debtholder. Whereas in case of foreign creditors it is considered a
transfer abroad and thus causes welfare loss. On the other hand, domestic debt could have negative
crowding-out effects. The effect on private domestic investment following the shift of recourses to
public debt, lowers investment, growth rate, and welfare. Contrary to this, borrowing from foreign
creditors can increase private investment, growth, and welfare. Another positive effect of borrowing
from foreign creditors, is the confidence in its economic conditions the borrowing country signals,
this could attract more foreign capital into the country leading to improvements in growth and
welfare (Elberry et al., 2023).

The analysis of the optimal choice between bank loans or bond issuance establishes that long term
bond issuance is cheaper than borrowing from a bank. However, short term bank loans could still
have an advantage over short term securities due to the ease to roll-over bank loans compared to
the struggle of coordinating a large number of bondholders. There are several theoretical advantages
of using bank loans as opposed to bond financing for mitigating the negative impact of a debt crisis.
One reason for this, is that the non-tradability of bank loans protects a country facing a crisis from
speculative attacks that exacerbate the debt crisis. In the case of tradable securities, the collective
action of speculators to sell securities immediately will induce others to do the same, thereby
increasing the debt servicing costs and rendering government debt more unsustainable. A second
reason is that banks’ credit rating will not be affected by the deteriorating government credit rating
- unlike tradable securities. This could make bank loans cheaper. A third argument is that bank loans
are available domestically, and therefore provide greater financial stability and lower vulnerability
to crises compared to securities owned by foreign investors. Theoretical trade-offs can help guide
the evaluation of the pros and cons of different public debt compositions. However, there are many
factors that affect the optimal debt management, such as monetary policy, the sovereign’s
reputation, level of international reserves in the choice of debt maturity and currency denomination,
and the urgency of financing needs when to seek resources in the IMF’s lending programmes (Elberry
et al., 2023).

Policy implications

Debt levels and economic conditions have made major shifts in the past decades. What was deemed
unstainable 10 or 20 years ago might be actuality today. To reflect the dynamic nature of fiscal
challenges it is important to include recent research and updated data. The COVID-19 crisis had a
considerable impact on fiscal policies, economic conditions, and debt levels worldwide. Sebastian
Hauptmeier and Christophe Kamps studied debt policies in the aftermath of the COVID-19 crisis.
They link two ongoing discussions on fiscal policies:

1. The implications of low interest-rate growth for debt sustainability and the optimal
coordination between fiscal and monetary policy.

2. The transformation of the European Union fiscal governance framework.

It is crucial to consider political-economic constraints when considering debt policies in practice.
Concurrently, research on the political economy of budgetary institutions indicates that more
rigorous fiscal rules contribute to fiscal discipline, and restrain sovereign debt (Hauptmeier &

Kamps, 2022). Recent research suggests that low interest rates can alleviate concerns about the
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sustainability of public debt by reducing the burden of interest payments on government budgets.
However, it is necessary to acknowledge the risks associated with low interest rates, such as the
possibility of financial instability or limitations of monetary policy effectiveness (Blanchard, 2019).
Interest rates have remained very low in the last decade, but after the pandemic they increased
significantly.

A major shortcoming in the existing debt limit calculations is the failure to consider persistent
deviations of inflation from the central bank’s price stability objective. The inflation overshooting
observed in several EMU Member States ahead of the financial crisis gave a misleading sense of
security, while the subsequent undershooting of inflation in various EMU Member Sates post-crisis
significantly firmed the requirements under the existing debt rule. In both scenarios the existing
debt rule was not consistent with an effective backing of fiscal policy for monetary policy in the
pursuit of stabilizing prices. The EU enforces a 60% debt-to-GDP rate rule. This states that member
states who are above this 60% debt-to-GDP ratio, are required to decrease the excess debt by one
twentieth per year. This measure was introduced in response to the debt crisis in 2011. In practice,
this rule has barely played a role in the implementation of the fiscal framework in the EU, this is
because a strict implementation of this rule would be self-defeating, meaning it would do more
damage than good (Hauptmeier & Kamps, 2022). Hauptmeier and Kamps propose parametric
changes to this debt rule to remove some of its economic weakness, while only requiring limited
change to EU legislation. The first proposal is a “nominal” cyclical adjustment, aimed to treat
fluctuations of nominal GDP around the real GPD growth potential and deviations of inflation from a
2% norm as cyclical factors. This would ensure fiscal adjustments better reflect economic cycles.
Additionally, it would improve the alignment of fiscal and monetary policy when inflation rates are
below the price stability objective. The second proposal is a reduction in the debt adjustment
parameter from 5% of the distance to the reference debt target value of 60%, to 3%. Consequently,
the primary balance targets for high-debt Member States would be lower, this way it would become
more feasible for countries to comply with the rule, both from an economic and political point of
view. The third proposal is a symmetric treatment of the debt target level, meaning a convergence
towards the debt level from below. This would reduce the current heterogeneity in euro area debt

levels. This would allow fiscal policy to support monetary policy better in times of crisis.

To study how the optimal conduct of monetary and fiscal policy depends on the level of accumulated
government debt and how debt evolves under such optimal policies, Adam (Adam, 2011) considers
three government instruments that are generally considered relevant for the conduct of stabilization

policy. Namely:

1. Monetary policy defined as controlling of the short-term nominal interest rate.
2. Fiscal policy through decisions regarding spending on public goods
3. Fiscal financing decision whether to use government debt or labour income taxes as a mean

to finance current expenditure.

Higher levels of government debt often require higher income tax rates to service the debt. These
rates distort labour supply downward, impacting private consumption. To prevent further tax rate

increases, public consumption and investment also decrease. Debt has an impact on welfare through
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the increase in tax rates it causes. The paper considers an economic environment with three key
distortions: monopoly power in product markets, the need for distortionary labour income taxes to
finance public goods and debt interest payments, and nominal rigidities in price adjustment. Due to
these distortions, optimal policy suggests reducing government spending below the first-best
allocation for public and private consumption, particularly when government debt is high. Nominal
rigidities prevent effective use of price level changes for taxation when nominal government debt
exists. As a result, public debt tends to follow a near-random walk, with standard deviations
dependent on the level of outstanding debt. The paper finds that larger public debt leads to greater
fiscal budget risks and tax rate implications, incentivizing debt reduction over time. The degree of
this debt reduction depends on the predictability of technology shocks. In a scenario where initial
government debt is zero, optimal policy dictates maintaining a balanced budget exclusively through
reductions in government spending in response to adverse shocks. This suggests that public debt
optimally reverts to zero over time (Adam, 2011). This is a different conclusion than most other
studies mentioned in this literature study, where optimal debt levels are not close to zero.
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2.2 Economic consequences of government debt

The way countries have accumulated debt over the past decennia almost makes it seem like debt
accumulation is inconsequential. While a lot of countries try to implement fiscal policies to decrease
their debt levels, they have continued to rise. This is a result of economic and political factors. The
economic consequences of rising debt levels can be severe when the debt isn't properly managed,
debt management has played and important during economic and financial shocks (International
Monetary Fund, 2003). Following the financial crisis of 2008, many governments in OECD economies
implemented expansionary fiscal policy measures and offered rescue packages of unprecedented
size to the financial sector. These actions lead to a significant increase in the debt levels, triggering
fear for some countries about the sustainability and consequences of public finances (Adam, 2011).
The recent COVID-19 crisis caused another significant increase in debt levels, while the economy
contracted, governments had to spend substantial amounts of money trying to respond to the
pandemic. These developments prompt the importance of the question: what are the normative
implications of this significant accumulation of public debt on the economy? The vast literature on
this topic will provide divergent answers to this question. There are many studies that show a
negative impact of high debt levels on economic growth. While the two can be linked, that does not
mean causality can be established, or that the causality runs from debt level to economic growth,
causality could be reverse, or they could be caused by other factors influencing the two
simultaneously. It is possible that it is not high debt levels that have a negative impact on economic
growth, but rather the contractionary policies that are implemented as reaction to, or prevention of
high debt levels (Panizza & Presbitero, 2014). In this section, diverse literature on the consequences
of public debt will be discussed. With the broadness of this subject, literature will not provide an
unambiguous answer to what the consequences of public debt are, the goal is to provide a range of

possible consequences, and the channels through which debt can be linked to these consequences.

Negative impact on economic growth

The importance of government debt for economic growth has become vital, especially in a context
where policy makers are facing increasing fiscal imbalances. In terms of economic theory, fiscal
policy may induce growth at moderate levels of debt, under typical Keynesian behaviour. However,
at higher debt levels, a future rise in tax will be expected, reducing the possible positive effect of
government debt, lowering investment and consumption. This will result in less employment and
lower output growth. The empirical evidence on the importance of government debt and its effect
on economic growth is not entirely conclusive. There are two main schools of literature on the
negative effect of debt on economic growth: a linear relationship vs a non-linear relationship with a

turning point.

Linear relationship

Afonso and Jalles attempt to fill in some gaps and provide some additional empirical evidence on the
effect of government debt (and its maturity structure) on output growth and productivity (Afonso &
Jalles, 2013). The substantial deterioration of public finances in many advanced economies because

of the 2008 financial crisis caused a revival of the theme, as a response, governments around the
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world implemented important fiscal stimulus. It became more important than ever to understand
the effects of public debt on economic growth, capital accumulation and productivity. Studies vary
on which countries they include for their analysis, with the heterogeneity between countries this can
have a significant impact on the results. Afonso and Jalles use cross-sectional-time series data for a
group of 155 developed and developing countries for the period 1970 to 2008. The empirical results
confirm the negative effect of the public debt ratio for the full sample in the dataset. The result is
robust across econometric methodologies, with the inclusion of various sets of regressors. There was
no evidence found to support a Laffer-type relationship, as a quadric debt term was found to be
statistically insignificant. For an OECD-sub group of the dataset, results show that the longer the
average maturity of public debt the higher the growth will be. Results also show that high dept-to-
GDP ratios worsen the detrimental effect a financial crisis has on economic growth (Afonso & Jalles,
2013).

Non-linear impact: turning point

There are many different ways to analyse data on government debt. Almost every paper uses a
different combination of countries. With the strong heterogeneity between countries this may result
in vastly different outcomes. Checherita-Westphal and Rother investigated the average impact of
government debt on per-capita GDP growth in twelve euro-area countries over a period of
approximately 40 years starting in 1970. The paper finds evidence of a non-linear impact of public
debt on per-capita GDP growth rate, i.e., a concave relationship, with the turning point around 90-
100% of GDP. Statistical confidence around this turning point indicates that the threshold might go
as low as 70% of GDP. This long-term perspective is reinforced by the evidence of a similar impact
of public debt on the potential/trend GDP growth rate. The potential endogeneity problem, in
particular the issue of simultaneity or reverse causation is addressed in the following ways: one,
they use 1-year and 5-year forward growth rates, as well as potential and trend GDP growth rates.
Two, they use a quadric relationship in the debt, while a linear one is found to be insignificant. Third,
they use instrumental variable estimation models. The main channels through which government
debt is likely to have a concave relationship with economic growth rate are found to be private
saving, public investment, and total factor productivity. While they estimate these relationships
individually, government debt might influence economic growth rate through multiple channels
simultaneously (Checherita-Westphal & Rother, 2012).

Reinhart and Rogoff exploit a new multi-country historical dataset on government debt to establish
a systematic relationship between high public debt levels, economic growth, and inflation. The main
result is that whereas the link between growth and debt seems relatively weak at low debt levels,
mean growth rates for countries with debt levels over 90 percent of GDP are several percent lower.
They find no systematic relationship between inflation and high debt levels for advanced economies
as a group, but there are individual exceptions including the United States. Their results incorporate
data on 44 countries over a period of about 200 years. The nonlinear effect of debt on growth is
reminiscent of “debt intolerance” and is presumably related to a nonlinear response of market
interest rates as countries reach limits of their debt sustainability. When countries experience sharp
rise in interest rates, they are forced to make painful fiscal adjustments in the form of tax raises and

spending cuts, or in extreme cases default. The way debt accumulates is also crucial. For example,
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war-related debt may have less detrimental effects on future growth and inflation compared to
peacetime debts. Postwar periods often withess robust economic growth as resources are redirected
from military to civilian purposes. Moreover, the conclusion of high wartime spending, which caused
these high debt levels, naturally occurs with the return of peace. Conversely, peacetime debt surges
may signify underlying political and economic instabilities, which can persist over extended periods
(Reinhart & Rogoff, 2010). There is an ongoing debate on the effects of high debt levels on economic
growth, which continues to draw attention from academic researchers, policymakers, media, and
politics. (Bitar et al., 2018) revisit the hypothesis by Reinhart and Rogoff to examine whether it is
robust to systematic alterations in the conditioning information set. They systematically evaluate
the robustness of the partial correlations between public debt and economic growth. Their
independent observations conclude with reasonable confidence that the non-linear effect of public

debt on economic growth is in fact correct.

Modelling the effects of debt on growth

This part will show a model containing equations that determine debt dynamics (Fall & Fournier,
2015). The model consists of dynamic equations of real GDP growth, short and long-term interest
rates, the primary balance, and inflation. These equations are estimated with annual panel data from
the period 1985 to 2003. The real growth rate 9it of country i at year t, the inflation rate measured

S
by the GDP deflator 7it, the overnight nominal interest rate Tit , the long-term nominal interest

l
rate Tit and the primary balance PBi; as a per cent of GDP.

git = BriGAPy 1 + Bra(rh | — mii1) + Brs A PB4+ B14 A PBSH 1 ima000 + Brs A PBE 1459000

+ Breemuitliza000 + B17 A PBGAP; 1 + B1sGAPy1 50000 + w1 + a1g + €14t

st
Where PBii is the structural primary balance, GAF: the output gap and ™% a dummy equal to
one for euro area countries. The paper continues with showing a table with the results and show the

statistical significance of the coefficients of this equation.
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(1 (2) (3) 4) (5) (6)
Annual Annual Annual Annual Annual Annual
growth rate growth rate  growth rate  growth rate  growth rate growth rate

Dependent variable

Lag (Gap) -0.31*** -0.28*** -0.34* -0.35™ -0.35* -0.31***
[0.037] [0.037] [0.044] [0.042] [0.042] [0.037]
Lag (Real LT interest rate) -0.10%** =) q a5 -0.1 1% 0,115 -0.1 1% -0.10***
[0.027] [0.049] [0.027] [0.028] [0.028] [0.027]
Structural primary balance o) e ), B -0.10 -0.08* 0.06 -0.49***
change [0.046] [0.046] [0.088] [0.047] [0.088] [0.293]
Structural primary balance -0.471%* -0.43%** -0.19 -0.46*** -0.37** -0.42**
change after 2009 [0.095] [0.093] [0.165] [0.095] [0.098] [0.095]
EMU after 2009 -0.92%*+ -1.00%** -0.91%* -0.94%** -0.89*** -0.91%**
[0.298] [0.29] [0.299] [0.294] [0.292] [0.298]
Lag (Gap) after 2009 -0.16** -0.19** -0.19** -0.12 -0.13* -0.16***
[0.076] [0.076] [0.076] [0.08] [0.079] [0.076]
Structural primary balance 0.031** 0.032%** 0.008 0.029** 0.026™* 0.032
change * lag (Gap) [0.012] [0.012] [0.021] [0.013] [0.013] [0.012]
Lag (Real ST interest rate) =, 991
[0.042]
Lag (Inflation) -0.16***
[0.043]
Fiscal consolidation -0.023
[0.137]
Fiscal consolidation * Lag (Gap) 0.050
[0.035]
Fiscal consolidation -0.31
after 2009 [0.245]
Lag (Public debt) -0.008* -0.008
[0.005] [0.005]
Structural primary balance -0.003**
change * lag (Public debt) [0.001]
Structural primary balance 0.008
change * Struct. public spending [0.007]
Sample 1985-2013 1985-2013 1985-2013  1985-2013  1985-2013 1985-2013
Year fixed effects Yes yes yes yes yes yes
Country fixed effects Yes yes yes yes yes yes
N 693 688 693 658 658 693
Rho 0.320 0.300 0.321 0.311 0.308 0.320
R2 0.644 0.659 0.647 0.662 0.664 0.644

Note: Panel regression with AR(1) Prais-Winsten correction and panel heteroskedasticity-robust standard errors. Standard errors are
in parenthesis. Fiscal consolidation is captured by the change in the structural primary balance if positive, zero otherwise.

Table 2 Real Growth determinants (Fall & Fournier, 2015)

The negative coefficient associated with the output gap reflects the deviation from the potential
growth (Table 1), it is consistent with the way potential output is defined and calculated. Real growth
is also negatively affected by the real interest rate and by fiscal consolidation. The fiscal multiplier
is stronger when the output gap is negative, in line with the recent literature that found higher
multipliers in times of crisis. Growth can also be influenced by the short-term interest rate, and by
inflation (Table 1, Column 2). The fiscal multiplier found in the baseline equation is not significantly
different during consolidation and stimulus episodes (Table 1, Column 3). Government debt could
have a negative adverse impact on growth beyond its impact on long-term interest rates (Table 1,
Column 4). The effect that the fiscal multiplier is getting smaller when the debt level increases could
not be confirmed here (Table 1, Column 5). Last, there is no link between the size of the government,
as measured by the ratio of structural spending to GDP, and the size of the automatic stabilisers

(Table 1, Column 6) (Fall & Fournier, 2015). This model provides insight into the dynamics of key
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macroeconomic variables and their interplay with fiscal policy, interest rates, and output gaps. This
offers valuable information on implications of public debt for policymakers aiming to understand and

manage economic performance and stability.

Robustness of negative impact on economic growth

There are many papers trying to prove a relationship between debt levels and economic growth,
since growth is one of the main economic variables indicating the prosperity of a country. Panizza
and Presbitero, “Public Debt and Economic Growth in Advanced Economies” surveys the literature
on the link between public debt and economic growth in advanced economies. According to the
theoretical “conventional view of public debt”, output is primarily determined by demand in the short
run. Increase in public debt has a positive effect on disposable income, aggregate demand, and
overall output. This positive short-term effect of higher debt is expected to be greater when output
is far from capacity. These effects are different in the long run. The decrease in public savings caused
by a higher budget deficit will not be fully offset by an increase in private savings. Consequently,
national savings will decrease, which results in lower total investment, either home or abroad.
Decrease in investment at home will have a negative effect on GDP, because it will lead to a smaller
capital stock, increased interest rates, lower labour productivity and wages. Decrease in foreign
investment, will have a downbeat effect on foreign capital income and will thus decrease the
country’s future GNP. This negative effect of an increase in government debt on future GDP can be
augmented by distortionary taxes. Assuming annual real GDP growth is 3 percent, and the
convergence speed is 2 percent, it is found that the change in steady-state output has a rather small
effect on growth. Calculations indicate that increasing public debt by 100 percent of GDP would
decrease annual GDP growth by approximately twenty basis points in the first 20 years, which is not
a very significant decrease. The adverse effect of government debt could be much more severe if
high public debt increases uncertainty or leads to anticipation of future confiscation, which could be
through inflation and financial repression. In that case, higher debt level could have an unfavourable

effect even in the short run (Panizza & Presbitero, 2013).

The conventional split between the short and long-run effects of debt don’t take into account the
fact that prolonged recessions may reduce future potential output (because they increase the
amount of discouraged workers, with an associated loss of skill, and have an adverse effect on
organizational capital and investment in new activities). In this case, increasing debt and running a
fiscal deficit might have a positive effect on output, both in the short and long-run (Panizza &
Presbitero, 2013). It has been argued that, in a low interest situation, expansionary fiscal policy is
likely to be self-financing (Delong & Summers, 2012). There is in fact evidence that recessions affect

the level of future GDP permanently.

A large number of empirical studies find a non-linear relationship between debt and growth that is
characterized by the existence of a threshold above which public debt starts having negative effects
on economic growth. It is possible that high levels of debt pose constraints on a country’s ability to
carry out counter cyclical policies, and therefore increase output volatility and reduce economic
growth. However, it is more plausible that the relationship between public debt and the ability of

executing countercyclical policies depends on the composition of government debt than on the level
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of government debt. This would mean that countries with different debt structures and monetary
arrangements are likely to begin facing problems at very different levels of debt (Panizza &
Presbitero, 2013).

One empirical study on the link between debt and economic growth finds that elevated levels of
public debt are negatively correlated with economic growth, but at lower levels of public debt (below
90%) there is no link between growth and public debt. This threshold effect is illustrated by collecting
annual data on growth output and debt for 20 advanced economies for the period of 1946 to 2009.
The countries were split into four groups based on the country’s debt-to-GDP ratio. Only in the
highest group (90% and above) there was a significant difference in growth rate (Reinhart & Rogoff,
2010).

One of the problems when interpreting the correlation between public debt and growth is the
presence of variables that are correlated with both debt and growth, and thus suffer from omitted
variable bias. The evidence that public debt is negatively correlated with economic growth doesn’t
necessarily imply that debt reduces growth. The relationship between public debt and economic
growth could also be driven by the fact that low economic growth leads to high levels of debt
(Reinhart et al., 2012). Alternatively, the observed correlation between economic growth and
government debt could be owed to a third factor that has a joint effect on these two variables. Using
lagged values of debt mitigates, but not resolves the endogeneity problem. Assessing the existence
of a causal relationship between debt and growth requires an instrumental variable that has a direct
effect on debt but no direct (or indirect) effect on growth. Panizza and Presbitero show in their paper
that the negative correlation between debt and GDP growth vanishes in the instrumental variable
regressions. Their findings are consistent with theoretical considerations suggesting that OLS
estimates are negatively biased. They ran a large number of robustness tests and address potential
problems with their identification strategy. Their paper serves as a cautionary tale and emphasizes
on the importance of more research aimed at identifying the causal effect of public debt on growth
(Panizza & Presbitero, 2013).

A non-linear relationship between public debt and economic growth was found by (Checherita-
Westphal & Rother, 2012). Studying data on growth and public debt in 12-euro area countries, they
find that the relationship between public debt and growth can be described as an inverted U, and
that the marginal effect of debt becomes negative when debt-to-GDP ratio is between 90 and 105
percent. This approach is sensitive to extreme values and a hump-shaped relationship might be

driven by few observations (Panizza & Presbitero, 2013).

The adverse relationship between government debt and economic growth and the classis 90 percent
threshold are not robust across samples, specifications, and estimation techniques. There is evidence
that the effect of public debt depends on the quality of institutions and that its adverse effect is
confined to non-democratic developing countries. This evidence is consistent with the lack of
evidence of a causal effect of public debt on growth in OECD countries. It is important to take
heterogeneity into account, and the aggregate non-linear relationship between debt and subsequent
growth might be the result of very diverse country-specific attributes. Figure 1 plots data of the

aggregate and country-specific quadratic fits obtained by regressing growth over debt for 16 OECD
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countries over the period 1982-2008. The aggregate data shows an inverted-U curve (the bold line)
and a 90 percent threshold. However, the country specific regressions yield very different results.
Many countries have a U-shaped relationship between public debt ad growth, in some cases, we see
a positive relationship between debt and growth. Therefore, figure 1 suggests that the sample might
not be groupable, and that it is no use to try to identify common threshold effects across countries
(Panizza & Presbitero, 2013).
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Figure 1 aggregate and country-specific quadratic fits (Panizza & Presbitero, 2013)

High level of debt might cause government to put restrictive fiscal policies into place to reduce the
probability to get into trouble when any type of crisis was to happen. These restrictive policies, in
turn, could reduce growth, particularly when implemented in a time of recession. Therefore, it would
be true that debt reduces growth, but only because contractionary policies were implemented as a
response to high debt levels. While this interpretation justifies long-term policies aimed at reducing
debt levels, it also implies that governments should not implement restrictive policies in the middle

of a crisis (Panizza & Presbitero, 2013).

Interest rates

It would be irresponsible to continue accumulating debt without considering what potential long-
term macro-economic consequences could be. Especially considering the expectation that debt levels
will continue to rise. The World Economic Outlook, established by the IMF, developed two models
that illustrate these possible implications. The first model is the Global Integrated Monetary and
Fiscal Model (GIMF). The second one is a small stochastic macro-economic model that emphasizes

uncertainty in fiscal dynamic (FiscalMod). The former is used illustrate the implications for the
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baseline of an accumulation of large stocks of debt by advanced economies, the latter is used to
illustrate the distribution of outcomes around possible baselines in an uncertain world with macro-
economic surprises (Dept, 2012).

The fiscal position of G3 countries (euro area, Japan, USA) has deteriorated in recent years, this
resulted in a sharp increase in public debt levels. This was largely driven by the financial crisis:
government spending was increased to address financial institution problems and maintain output
in the face of diminished private demand. On top of that, low private demand led to lower public
revenue. The GIMF simulation replicates this development and shows a rise in G3 debt-to-GDP ratios
over a 10-year period by the amounts forecast in the WEO baseline between 2007 and 2017. The
weakness in private demand initially results in low real interest rates. However, once private demand
returns to normal and public debt converges to a new higher level, the demand increase for savings
from G3 economies raises the global real interest rate, which rises almost 40 basis points above the
baseline in the long term. The following discussions focus mostly on the macro-economic implications
of these higher real interest rates, the simulation analysis necessarily abstracts from the potential
long-term benefits of the stimulus. The stimulus was probably instrumental in averting a potential
deflationary spiral and protracted period of exceedingly high unemployment, the GIMF model is not

well suited to capture these macro-economic conditions (Dept, 2012).

There are two important implications higher real interest rates have for the subsequent level of
economic activity. First, higher interest rates raise the servicing costs of outstanding government
debt. To cope with those increased debt-service costs, fiscal policy adjustments must occur. It is
assumed that higher labour income taxes and consumption taxes each account for 30 percent of the
required funding. Another 30 percent comes from reduction in transfers to households. The last 10
percent comes from higher taxes on capital income. Jointly, these effects lead to a lower level of
sustainable output. Second, higher interest rates increase the cost of capital, further reducing the
level of capital stock, firm’s labour demand, and ultimately: sustainable output. Together these two
effects lead to GDP converging to a new long-term level approximately one percent below the
previous baseline. The long-term level of output would be even lower if a simultaneous rise in
sovereign risk premium would occur for the economies with higher public debt levels. When focusing
on relative impacts, Japan is worse off than the USA and the euro area, because it had the highest
debt level and the largest increase in the initial scenario. The rising real interest rate adds to debt-
service costs in Japan, resulting in larger fiscal adjustments to pay those costs, leading to a bigger
impact on the incentive to work, invest, and consume. Furthermore, higher public debt in advanced
economies does not only reduce their potential baseline GDP outcomes, but all countries also suffer
because higher global interest rates affect everyone. The impact on real interest rates and thus on
real GDP of higher public debt and lower private saving is highly dependent on the rate at which
households are willing to substitute consumption at some point in the future for consumption today,
in other words: the intemporal elasticity of substitution (Dept, 2012).

Bohn and Henning have conducted a lot of research on government debt. Their paper published in
2011 on the economic consequences of rising US government debt states that debt is issued to
finance budget deficits, this causes an increase in supply of government bonds, which thereby raises

interest rates, unless private savings were to rise by an offsetting amount. These higher interest
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rates require higher return on private borrowing and therefor crowd out capital investment. This
lower capital stock reduces the productive capacity of the economy, thereby reducing future GDP.
This damage is amplified if debt service requires distortionary taxes. A vast amount of empirical
literature has studied the strength of these effects, significant effects are remarkably difficult to find.
Therefore, the argument can be made that the effects of debt can be harmful, but are modest in

size, take effect gradually, and could be reversed straightforwardly (Bohn, 2011).

Public investment

Most research on the consequences of public debt focuses on economic growth. An overlooked topic
is government investment. Public investment is essential for potential output, societal welfare, and
for long-term economic prosperity. These effects are hard to quantify, but when governments lower
investment in health care, housing, education, defence, justice, etc., it is only natural that society
as a whole will decline in the long term. Public investment dropped in most OECD countries in the

aftermath of the global financial crisis (Fournier, 2016).

The OECD published research shedding new light on the long-term effects of public investment. One
key condition is for public spending to have positive long-term effects is that this spending is
productive, meaning it increases output and therefore future GDP. Another condition for public
investment to be effective is that it does not crowds out private investment. They employ an
empirical approach to estimate the effects public investment has on potential GDP and potential
growth. They find that public investment has a positive effect on output, this can be partially
explained by its positive effect on labour productivity. The effect of public investment is large,
increasing the share of public investment in primary spending by one percentage point could increase
the long-term GDP level by about 5% (Fournier, 2016).

Certain forms of public investment are more beneficial than others. When splitting public investment
by function reveals a broad-based positive growth effect of public investment in education, health,
housing, defence, community amenities and recreation, culture, and religion. The strongest effect is
found for health, this possibly reflects that investment in health improves workers health and well-
being and, in turn, productivity. The positive effect of investment in defence could reflect research
spillovers from the high-tech technology defence industry into the business sector. Public investment
on research and development is found to have a large positive effect on both GPD level and potential
growth, especially spending on research. Higher spending on research can drive fundamental
advances in knowledge and create new opportunities for future research (Fournier, 2016).

The growth benefits of public investment can be larger in countries that initially have a low stock of
public capital, because the need for public investment is larger. For countries with high public capital
stock the risk for investing in cost-inefficient projects is increased. Additionally, some public
investment projects are complementary to business investment, but at high level of capital stocks
public investment could substitute and crowd out business investment, and therefore having little
additional effect on growth. This means that long-term growth effect of public investment may
decrease with the level of public capital stock. There is a financing cost for public capital, either
through raising distortionary taxes or increasing public debt, so at some level of capital, the net

marginal return of public investment might turn negative. Research finds that the optimal stock of
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public capital is about 75% to 110% of GDP. Current level of capital stock is below this level for all
OECD countries except Japan, this suggests that all other countries have room for additional public
investment (Fournier, 2016).

The paper of Vanlaer (Vanlaer, 2019) studied the debt overhang hypothesis, which states that high
public debt results in low public investment. To perform this exercise, they addressed the potential
issue of reverse causality between debt and investment by using a GMM model, exploiting the
instrumental variable approach based on the linear GMM estimator of Arellano & Bond (1991). The
results of the empirical analysis show a significant negative link between general government
consolidated gross debt and gross fixed capital formation in the EU. The results of the dynamic GMM
estimation, indicate that a 1 standard deviation increase in public debt results in a decrease in public
investment of 0.92 percentage points. Equivalently, if public debt increases by one percentage point,
public investment is reduced by €1.85 billion, given the level of public investment prevalent in 2015
(Vanlaer, 2019).

As the results show that high debt can adversely affect public investments, fiscal consolidation
measures might be justified from a policy perspective. In this research, the main focus is on the
average relation between debt and growth. According to part of the related literature (e.g. Eberhardt
& Presbitero, 2015; Reinhart et al., 2012), this could potentially be misleading. The impact of a high
level of debt on growth might in fact be influenced by country-specific characteristics such as past
crisis episodes, the institutional framework (Manasse & Roubini, 2009) and debt composition (i.e.
short-term versus long-term debt), domestic versus external debt, the currency denomination,
(Dell'Erba, Hausmann & Panizza, 2013), etc. However, since they focus on countries that are
members of the European Union that are characterized by a common EU policy - leaving little room
for large differences between countries - studying the average relation between public investments
and public debt is an appropriate approach. In conclusion, this paper offers an interesting
contribution to the literature in several ways. They analyse debt overhang effect through a broad
variety of estimations, incorporating a wide set of explanatory variables. Moreover, they studied the
link between public debt and public investment using different econometric approaches and
comparing high vs. low debt countries, pre vs. post crisis period, EU countries vs. EZ countries and
stock vs. flow measures. The main findings of the paper are the following: that the debt overhang
effect (i) is observed only in high debt countries, (ii) is not significantly stronger during and after
the crisis (2009-2015), (iii) is slightly less strong inside the EZ than in the entire EU, (iv) there is no
threshold effect; and (v) both the flow and stock of debt have a negative effect on investment
(Vanlaer, 2019).

Channels through which debt affects financial stability

Both private and public debt are integral to the functioning of a market economy. Debt is essential
to facilitate productive investment and growth over time in the private sector. Debt can be helpful
to smoothen consumption and finance lumpy investment. For most advanced economies, as well as
in most macroeconomic models, at least before the 2008 crisis, government debt is deemed to be
safe. Government debt plays a vital role in the functioning of the financial system and the

transmission of monetary policy. Yet, when debt becomes too high, it could become risky for the
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economy. One needs to recognize that debt is not risk free, especially in a monetary union like the
euro area, high public debt becomes problematic. This is because they lack monetary policy
autonomy. With this institutional set-up, national fiscal policies carry the burden to adjust to
asymmetric shocks. Euro area countries with high levels of debt are not well equipped to carry out
this task of stabilisation. Risk of debt sustainability in a member state can pose a risk to the
stabilisation of the whole euro area. The European Central bank conducted a study to contribute to
the stabilisation vs sustainability debate in the euro area (European Central Bank., 2020). They use
large scale DSGE models to review the macroeconomic implications of high public debt. The main

results of their simulations are the following:

e An elevated level of government debt makes the economy more vulnerable to crises.

¢ High government debt prolongs the time spent at the zero lower bound (when interest rates
are near zero)

e International spill overs increase the time spent at the zero lower bound for the economy
in high debt.

e A high debt level crowds-out private debt in the short and long run

¢ High government debt restricts the scope for counter-cyclical fiscal policy.

¢ High government debt affects adversely potential output, especially if there is a significant
increase in sovereign debt premia, and if governments resort to distortionary types of

taxation to finance the debt burden.

These findings underscore the challenges faced by national fiscal policies within the euro area when
being confronted by idiosyncratic shocks in the presence of high public debt. The primary explanation
lies in the constraints on monetary policy within the institutional design, with the main channel being
that of heightened sovereign spreads and uncertainty. These results align with the broader literature
on sovereign vulnerability, which suggests that elevated risk premia and borrowing costs can
transmit to other sectors or jurisdictions, particularly within integrated economic and monetary
unions. Investors may thus question both the sustainability of fiscal policies more easily when a
country has high debt levels, as well as its capacity to effectively implement counter-cyclical fiscal

policies and stabilise the economy (European Central Bank., 2020).

Factors affecting the negative implications of government debt

The lack of consensus regarding conclusions drawn from the wide array of empirical studies, can be
attributed, in part, to the diverse perspectives, methodologies, sample selections, and analytical
tools employed. This heterogeneity in approaches has contributed to a literature characterized by a
lack of theoretical grounding, which has been described as “measurement without theory”. Many
empirical studies in economy, including those examining the relationship between public debt and
economic growth, fall into this category. Typically, researchers have focused on a limited number of
explanatory variables in attempts to establish statistically significant relationships between public
debt and economic growth, resulting in divergent literature. This underscores the presence of both
statistical and conceptual weakness in the empirical literature. There is need for a more rigorous and
theoretically grounded approach to empirical research in this area, one that considers a broader
range of factors and employs robust analytical frameworks. This would enhance the credibility and
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reliability of findings, providing policymakers and researchers with greater confidence in the
conclusion drawn from empirical studies (Bitar et al., 2018).

One of the defining features of sluggish recovery from the global financial crisis is uncertainty. After
the financial crisis, high uncertainty coincided with weakness in the global recovery. Many
commentators argue that uncertainty is a major cause of escalating financial stress and recession in
the euro area and stalling labour markets in the United States. High debt levels can amplify
uncertainty and thereby amplifying these negative effects. Uncertainty is shown to have damaging
impact on economic activity. Its adverse effects are transmitted through multiple channels, with
institutional constraints and financial market imperfections often magnifying them. As experienced
severely since the financial crisis, uncertainty is highly countercyclical. Cross-country evidence
indicates that elevated uncertainty is frequently associated with deeper recessions and weaker
recoveries. Economic uncertainty is often referring to an environment where little or nothing is
known about the future of the state of the economy. The economic uncertainty that follows from
shocks can stem from a variety of sources, such as changes in economic and financial policies,
dispersion in future growth prospects, wars, acts of terrorism, productivity movements, and natural
disasters. All of which a government is less able to respond to effectively when debt levels are high
(Dept, 2012).

Economic theory suggests that macro-economic uncertainty can have a negative effect on output
through a variety of channels. On the demand side, firms will reduce investment and delay their
projects when faced with high uncertainty. The reaction of households to high uncertainty exhibits
similar behaviour: they reduce their consumption of durable goods as they wait for more certain
times. On the supply side, businesses’ hiring plans are also negatively affected by increased
uncertainty, reflecting costly adjustment of personnel. Financial market imperfections can amplify
the adverse effect of uncertainty on growth. In theory, uncertainty makes it more challenging to
assess the value of collateral and causes a decline in expected returns on projects financed with debt
(Dept, 2012). Consequently, creditors charge higher interest rates and limit lending. The decrease
in borrowing causes investment to contract, especially for credit-constrained firms, this results in
slower productivity growth because of reduced spending on R&D. The impact of uncertainty differs
across countries and sectors. Empirical studies suggest that uncertainty tends to be detrimental to

economic growth. This uncertainty can be magnified by high debt overhang (Dept, 2012).

While budget deficits could reflect short-term attempts to kick-start the economy in times of crisis
by means of fiscal stimulus, the long-term consequences might be detrimental to growth and
investment. It is therefore particularly important to study the factors that are associated with these
negative consequences. Contrary to previous studies, (Berggren & Bjgrnskov, 2019) relate the
consequences related to government debt to the degree to which the economy is regulated. They
perform an empirical analysis covering 67 countries during the period 1975-2010, using a measure
of regulatory freedom from the Economic Freedom of the World index. Their main finding is that
regulatory freedom, particularly with respect to credit availability, is negatively related to the debt-
to-GDP ratio. This means that stricter regulation of credit tends to go hand in hand with larger public
indebtedness. This is important because debt accumulation affects resource allocation in an economy

and ultimately economic growth. Their empirical research suggest that a less regulated economy is

27



related to smaller government debt, and that this relationship does not depend on whether a
recession is underway. Another of their findings is that a country’s credit rating is positively and
significantly associated with the overall regulatory freedom. Furthermore, freedom from credit
regulation is associated with confidence in major companies. These results indicate that the link
between financial regulation and debt development may be explained by reflection effects and
reputation, although they find no empirical evidence to this. It is still plausible that increasing public
debt would give rise to regulatory restrictions. Therefore, these results cannot rule out endogeneity
bias, even though they offer some solutions to it (Berggren & Bjgrnskov, 2019).
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2.3 Macro-economic evolutions

The goal of this thesis is to study the implications of government debt levels. What are the
contributing factors that make a certain amount of debt unsustainable and what are the economic
consequences of accumulating debt. The last decades have shown significant changes in both
government debt levels, and economic variables. To study the effect, one has on the other is no easy
task. It is easy to wrongly interpret a correlation for causation. While there is no doubt economic
variables like inflation, interest rates, and growth rates are linked to government debt, the presence
or direction of causality are hard to prove. The economy is volatile and highly affected by the
population’s trust in it. The recent COVID-19 was an excellent example of how extreme economic
behaviour can change. We are only two years past the pandemic, but most developed countries
seem to have recovered nicely from the sharp economic decline the pandemic caused.

This section is dedicated to study the development of the economic variables relevant for this paper’s
research on government debt. Namely, debt levels, public investment, real growth rate, private
investment, long-term and short-term interest rates, and inflation. It will link the literature study to
the empirical part and give a better understanding of the variables that empirical part of this paper
will analyse. A group of 23 OECD countries was chosen for this analysis. Other studies have big
variations in the countries they analysed, this will naturally give different results in estimating certain
effects, due the to the large heterogeneity between countries. The countries included are Australia,
Austria, Belgium, Canada, Czechia, Denmark, Finland, France, Germany, Greece, Hungary, Italy,
Japan, Luxembourg, Netherlands, Norway, Poland, Portugal, Spain, Sweden, Switzerland, United

Kingdom, and United States.

This part will have a lot of graphs to give a clear view of the evolution of the variables. Not all
countries will be shown this is to keep an organized overview. Another reason to show data on a few
selected countries is to address the heterogeneity between countries. The empirical part of this paper
will analyse the entire data set. The data of Belgium, Germany, Greece, Japan, Luxembourg, and
the United States will be shown in this section. The choice to display Japan was made because it has
the highest debt level of all countries and exhibits some very interesting dynamics between all the
variables that were studied. Luxembourg was chosen because it has the lowest debt level out of all
the countries from the sample. Since this thesis is written in Belgium, by a Belgian, for a Belgian
university, including Belgium was an obvious choice. Inclusion of the United States was based on its
global economic importance, which transcends all other countries’. Germany was chosen because it
is the biggest economy in the EU and has a medium level of debt, exhibiting signs of a healthy
economy, finally, Greece was included because it defaulted on its sovereign debt in 2012 and has
faced many extreme economic conditions ever since. The collected data is for the period 2000 to
2022. The choice for more recent data was made to make the research relevant to the current global
economic landscape. One of the major changes of the economic landscape was the introduction of
the euro in 2000.
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General Debt-to-GDP ratio

The first data relevant to this research are the government debt levels. Governments accumulate
debt when expenditures exceed their revenue. In figure 2 the evolution of the debt-to-GPD ratios
over the last 23 years for 6 countries is shown. The spike every country experienced in 2020 due to
the COVID-19 crisis is an interesting topic for research. The global financial crisis of 2008 showcased
a similar spike in the debt-to-GDP ratio. While governments made large expenses getting the
economy back on track, the increase in the debt-to-GDP ratio is partly caused by the sharp decline
both crises had on the economic activity. Both crises caused a decline in GDP, when the economy
recovered the debt ratio moved partly back towards the levels from before the crises. Another factor
that contributes to the debt level ratio is inflation. As will be shown further in this section, inflation
increased significantly in recent years. This causes the GDP to rise, while outstanding debt remains
the same amount, and thus a smaller percentage. There is big a difference between the evolution
of debt levels between countries. Japan has a debt level of 253% of GDP, by far the highest out of
all countries, and it has been increasing rapidly over the last 20 years. Countries like Italy, Portugal,

Spain, UK, and USA have also experienced a significant increase in their debt level.

General Debt-to-GDP ratio
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Figure 2 General Debt-to-GDP ratio (OECD Data Explorer, n.d.)
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National accounts
Revenue and expenditure

The next data set relevant to this research are the expenses, revenues. Figure 3 shows the revenue
and expenditures of the six countries as percentages of their GDP. Government revenue mainly
comes from different forms of taxes, while there is a large variety of expenditures like, infrastructure,

education, social services, public administration, defence, and many more.

Belgium has the highest ratio of both revenue and expenditure. In the past fifteen years expenditures
have exceeded revenue, with revenue fluctuating around 51 percent of GDP and expenditures around
55 percent. Germany had large expenses after the financial crisis and the COVID-19 crisis but have
expenditure and revenue close together outside of that. Greece’s expenses were very high after the
financial crisis until they defaulted on their debt in 2012, afterwards they had to comply with strict
surplus rules, they were able to run a primary surplus until the COVID-19 crisis. Luxembourg, having
the lowest debt ratio of the selected countries, had revenues exceeding expenditures most years,
only in 2009 and 2020 expenditures exceeded revenue, following the financial crisis of 2008 and the
COVID-19 crisis of 2020. Japan’s expenditures have far exceeded its revenue in the last fifteen years,
with revenue ranging from 30 to 35 percent, and expenditures ranging from 35 to 45 percent. Then
there is the USA, who follows a similar course as Japan, its revenue remains under 35 percent while
the expenditures were as high as 45 percent in 2021. If Japan and the United States want to lower
their debt levels, they will need additional revenue or significantly lower their expenses, neither are
easy do to without altering the welfare of the population. Politicians do not like to raise taxes or
reduce public spending, especially in election years. Both expenditure and revenue have experienced

an upward trend in the last 23 years.
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Figure 3 Revenue and Expenditure as percentage of GDP (OECD Data Explorer, n.d.)

Primary Balance and net interest payments

In figure 4, the primary balance (revenue minus expenditures excluding interest expenses in
percentage of GDP) and net interest payments (interest expenses plus interest income as percentage
of GDP) are shown. Belgium managed to have a positive primary balance before the COVID-19
crisis, which is a highly relevant political topic in Belgium, revived due to the upcoming elections.
Net interest payments have gradually declined over the last 22 years from about 6 percent to
approximately 2 percent. Germany had a positive primary balance for most years. Their interest
expenses also saw a gradual decline from about 2 percent to below 1 percent. Greece had a rather
large primary deficit leading up to defaulting on its sovereign debt, their interest expenses increased
during this period as well. After their default they managed some primary surpluses, and their
interest payments decreased. Japan ran a primary deficit consistently for the last 22 years, their
interest payments on the other hand have remained very close to zero. Luxembourg ran a primary
surplus in most years, on top of that their interest payments were negative most years, meaning
that their interest income exceeds its interest expenses. Lastly, the United Sates ran a significant
primary deficit almost the entire 22 years, their interest expenses remained very steady around 3

percent the whole period.
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Figure 4 Primary balance, Net interest payments as percentage of GDP (OECD Data Explorer, n.d.)
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Public investment

Public investment is an important part of the empirical part of this paper, it is essential for potential
output, societal welfare, and for long-term economic prosperity. Government expenditures can be
considered investments if they are directed towards durable assets like transport and energy
infrastructure, healthcare and education facilities, IT systems, defence systems, and intangible
assets such as research and development (OECD, 2023). This paper uses data on Gross Fixed Capital
Formation as measurement for public investment. Figure 5 shows the evolution of public investment

for the six selected countries.

Belgium had a gradual increase of public investment from a level of 2.4 percent in 2000 to a level
of 2.7 percent in 2022. Germany followed almost an identical course. For Greece it is hard to daw
conclusion from these numbers, since its GDP declined sharply after the financial crisis and continued
to decrease until it defaulted on its deb tin 2012. Data on Japan only starts in 2005, they uphold a
steady rate of public investment throughout the hole period, which is higher than most of the other
countries. Luxembourg has the highest public investment rate of the selected countries; it has
declined somewhat from the beginning of the period towards the end. Lastly, the United Sates shows
a consistent public investment rate. The increase during the financial crisis and COVID-19 crisis can

be explained by the reduction of economic activity in those years and not by an actual increase in

investment.
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Figure 5 Public investment as percentage of GDP (OECD Data Explorer, n.d.)
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Real GDP growth rate

The next relevant data for this thesis is the real GDP growth rate. This is the most researched topic
in literature discussing the effects of public debt. While research on the matter is ambiguous,
economic growth is a very important factor to take into account when implementing a fiscal policy.
The growth rates for Belgium, Germany, Greece, Luxembourg, Japan, and the USA are shown in
figure 6. These countries present an interesting variety of country specific attributes making them a
good object for observation. Apart from the financial and COVID-19 crises, Belgium has had a steady
growth fluctuating around 2 percent. Greece has struggled the most maintaining a steady economic
growth rate. Both countries were severely affected by the financial and COVID-19 crisis. As the
literature shows, countries in the EU are more sensitive to high debt levels, especially during
economic shocks (Fall et al., 2015). Japan has had a rather low growth rate, this could be linked to
its very high debt levels, but a causal relationship between debt and growth remains hard to prove
(Panizza & Presbitero, 2013). Luxembourg has a slightly higher growth rate than the other six
countries. The USA’s growth rate was similar to that of Belgium.
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Figure 6 Real GDP Growth Rate (OECD Data Explorer, n.d.)
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Long-term and short-term interest rates

Another interesting dataset is the long-term and short-term interest rates. Figures 7 and 8 show the
evolution of the short-term and long-term interest rates respectively. The same six countries were
selected for observation. Central banks use changes in interest rate to influence borrowing,
spending, and investment in the economy. Lowering interest rates stimulates economic economy,
while raising interest rates can help cool down inflationary pressures. One thing that stands out is
that Japan has kept its interest rates very low, this is an example of a monetary policy measure that
could be used to cope with its high debt levels. Both its long-term and short-term interest rate are
near zero. Belgium, Germany, and Luxembourg have the same short-term interest rate set by the
European Central Bank, so only one of the three is visible in the graph. This short-term interest rate
was increased significantly after the COVID-19 crisis as a reaction to high inflation. The long-term
rates on the other hand vary strongly. We can see that the long-term interest rate for Greece was
extremely high after the default on its sovereign debt in 2012, it has since normalized. The USA’s
interest rates have followed a similar trajectory as that of the European countries. Interest rates are
one of the main tools for governments to influence the economy, in times of crisis it is very important

to be able to correctly use interest rates to stabilize the economy.
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Figure 7 Short-term Interest Rates (OECD Data Explorer, n.d.)
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Figure 8 Long-term Interest Rates (OECD Data Explorer, n.d.)
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Consumer Price Index

The last dataset relevant to this paper is the inflation rate, in the form of the Consumer Price Index
(CPI). The same six countries are observed, showed in figure 9. The inflation rate has increased
drastically in the aftermath of the pandemic. Countries attempted to stimulate the economy,
furthering inflationary pressure. The inflation for 5 of the countries follows a very similar trend.
Showing that these countries are deeply integrated into the global economy, that financials markets
are highly interconnected, and that these countries often face similar economic shocks. Japan is the
only country with significantly different inflation levels, data for 2021 and 2022 were not available
on the OECD website, the numbers for 2021 and 2022 are from the databank of the World (World
Development Indicators | Databanks, n.d.). Japan’s inflation rates were a lot lower than most other
countries’ most years, except for a spike in 2014. For Belgium, Germany, Greece, Luxembourg, and
the USA the rise in inflation rates after the recent pandemic were much more severe than the one

following the financial crisis of 2008.

Consumer Price Index (CPI)

10

L
)
D
§

-2

Q & AV O > K A @ O O DAV DD > OO O A % O O N
O " " T " T & " O O BV M QY Y Y H VY

Belgium Germany Greece

Figure 9 Consumer Price Index (OECD Data Explorer, n.d.)
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3 Methodology

The literature study covered a broad range of consequences of public debt. To contribute to the
existing literature, this paper will examine a subject that has not received the attention it deserves
in the public debt debate: public investment as well as add new analyses on some of the topics that
have been studied more extensively: economic growth, private investment and inflation (CPI). Public
investment can enhance productivity, promote economic growth, improve societal wellbeing, and
support long-term policies, making it a very interesting topic for additional research. The relationship
between public debt and public investment is critical for policymakers who need to balance fiscal
responsibility with the needs for growth-enhancing investments. One of the main concerns of
keeping interest rates low is that inflation would increase, thereby affecting the population’s
purchase power which leads to higher uncertainty and lower investment, therefore inflation (CPI)

was included in the analysis.

The setup of the research is based on the groundbreaking paper of Reinhart and Rogoff (Reinhart &
Rogoff, 2010) who used descriptive statistics to illustrate that the average growth rate for countries
with debt-to-GDP ratios above 90 percent drops down drastically. Politicians widely used this paper
to justify fiscal austerity policies in debt-burdened economies. In this paper this setup will be used
to test whether public investment, private investment, economic growth, and inflation exhibit
significant differences between debt levels. Furthermore, according to the literature, whenever
growth levels are above the long-term interest rates, debt is “self-sustaining” (Delong & Summers,
2012), meaning that high debt levels are sustainable as long as economic growth is above the long-
term interest rate (Blanchard, 2019; Bohn, 1995). This paper will empirically test this theory in the
context of public investment, private growth, economic growth, and inflation. This research will
examine how growth, investment, and inflation react to periods where economic growth is below
long-term interest rates. This will be tested for the whole data set as well as when debt levels are

above 100 percent to examine whether these results are different.

Data

Data for the study was sourced from the OECD (Organisation for Economic Co-operation and
Development) database. The analysis encompasses a diverse set of OECD member countries,
including Australia, Austria, Belgium, Canada, Czechia, Denmark, Finland, France, Germany, Greece,
Hungary, Italy, Japan, Luxembourg, Netherlands, Norway, Poland, Portugal, Spain, Sweden,
Switzerland, the United Kingdom, and the United States. These countries were deliberately chosen
to ensure a heterogeneous research sample while maintaining a similarity in their level of economic
development. Some nations were excluded due to the presence of extreme outliers or unavailable
data, resulting in a final analysis of 23 countries. Most of the countries are European, however some
interesting economies from outside Europe were included to observe the difference outside Europe.
The observation period spans from 2000 to 2022, this was chosen to provide recent and relevant
insights into the current global economic landscape. The study contains data on 23 countries over

23 years, resulting in 529 observations.
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Variables
The study investigated the following variables:

Debt-to-GDP ratio: Refers to the gross general government debt in percentage of GDP. Figure 10

shows how the average level of debt of the entire sample has evolved in the 23 years of observation.

The average debt level was below 70 percent in 2000, while it is near 100 percent in 2022.
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Figure 10 Average debt level of entire sample

Real GDP growth rate

A key indicator of economic performance, measuring the annual percentage change in a country's
inflation-adjusted gross domestic product. There will be 3 measures of growth used in the analyses:
growth in the same year, 1-year growth (growth in the year after the base year), and the 5-year
average year which is the average growth year of the 5 years after the base year (referred to as

long-term growth).

Public investment: Government Gross Fixed Capital Formation (GFCF) (%GDP)

Gross fixed capital formation (GFCF), also called "investment", is defined as the acquisition of
produced assets (including purchases of second-hand assets), including the production of such
assets by producers for their own use, minus disposals. (GDP and Spending - Investment (GFCF) -
OECD Data, n.d.). Government GFCF represents the investment by the government in long-term

physical assets that contribute to economic growth and public welfare.

Long-term interest rate

Long-term interest rates refer to government bonds maturing in ten years. Rates are mainly
determined by the price charged by the lender, the risk from the borrower and the fall in the capital
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value. Long-term interest rates are generally averages of daily rates, measured as a percentage.
Long-term interest rates refer to government bonds maturing in ten years (Interest Rates - Long-
Term Interest Rates - OECD Data, n.d.).

r-g: long-term interest rate minus real economic growth: According to the theoretical literature, high
debt does not have as severe negative implications when interest rates are below growth rates
(Bohn, 1995; Delong & Summers, 2012).

Private investment: private Gross Fixed Capital Formation (GFCF) (%GDP)

Private GFCF represents the investment by private sector businesses and households in long-term
physical assets that enhance the productive capacity of the economy and contribute to economic

growth and development.

Inflation (consumer price index)

The consumer Price Index (CPI) is a vital gauge of inflationary pressure within an economy, offering
insights into the purchasing power of consumers and the broader implications for monetary policy.
As a composite measure of price changes across a basket of goods and services typically consumed
by households. The CPI provides a nuanced understanding of inflation dynamics, influencing both
economic actors and policymakers. By tracking fluctuations in the CPI, economists can discern
underlying trends in price levels, identifying potential imbalances and informing decisions related to
interest rates, wages, and fiscal policy. The CPI serves as a barometer of economic stability, guiding
stakeholders in navigating the delicate balance between price stability and sustainable growth (What
Drives Inflation in the Major OECD Economies?, n.d.).

All these variables affect economic performance and public welfare. The link between debt-to-GDP
and all the other variables will be investigated. Information on the evolution of these variables in the
period 2000 to 2022 was provided in the previous section “macroeconomic evolutions”. Many of
variables are expressed in percentage of GDP. While this offers a number of benefits, like
comparability and accounting for inflation, the disadvantage is that in years of crisis, when economic
output (GDP levels) drop, data can be misleading. For example, when economic activity plummeted
during the pandemic, the effect of the increase in outstanding debt was magnified when expressed

in percentage of GDP.

Descriptive statistics

The descriptive statistics in table 3 give insight into the range of the dataset. Many of the variables
exhibit pretty large outliers, this is often in response to a global crisis. This variability underscores
the importance of conducting a robust analysis that accounts for diverse economic contexts and

potential outliers.
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Descriptive Statistics

N Minimum Maximum Mean St.dev
Public GFCF 529 1,54 7,69 3,62 0,95
private GFCF 528 0,00 26,93 18,43 3,34
Debt_GG 529 17,05 256,65 86,04 45,75
LT- interest 527 -0,52 22,81 3,18 2,34
rates
growth +1 506 -11,17 8,67 1,69 2,79
growth 529 -11,17 8,67 1,79 2,78
LT-growth 414 -5,91 5,47 1,57 1,46
g-r 527 -29,90 7,89 -1,39 3,72
CPI 527 -1,74 15,10 2,14 2,05

Table 3 descriptive statistics variables

Correlation between variables

The correlation matrix in table 4 shows the correlation of the economic variables with each other as
well as with the debt-to-GDP ratio. There are many significant correlations within the dataset. Debt
has a negative correlation with real growth rate, 1-year growth, LT-growth, public GFCF, long-term
interest, private GFCF, and the CPI, all these correlations are significant at the one percent level.
This indicates that increase in debt levels is associated with a decline in all these variables. This
negative correlation seems counterintuitive and contradictory to the literature for long-term interest
rate, some explanation to this could be that countries can strategically alter interest as a monetary
policy measure. Another explanation could be that most of the countries are EU members, where

the interest rates are very similar for all countries

Public investment is positively correlated with private investment, showing that when public
investment increases private investment also slightly increases. Private investment is negatively

correlated with interest rates, which conforms with the theoretical reasoning on this subject, stating
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that high interest rates lead to lower private investment. The most important correlations for this

study are the ones between public debt and public investment (GFCF) and between public debt and

economic growth.

Correlations
o = g
s o 9 £ s T s g
= € o | 35 < s ) . e
o Q ) (7 =) e ]
5 0 = re) o 9 2z o (&) o (@)
g9 g o € C 5 o '
2 = a S8 5 5
c 5 £
Public 1 .093" -177* 0,012 .105" 0,076 0,042 0,049 .101"
investment
private .093" 1 -.240™ -.186™ 0,027 .152™ 0,047 .228™ 0,072
GFCF
Debt_GG -1777 -.240™ 1 -.134"  -117"  -.238" -.323" -.092" -.202"
Long-term 0,012 -.186™ -.134™ 1 -.124" -0,047 0,005 -.664™ .299™"
interest
rates
growth +1 .105" 0,027 -.1177 -.124™ 1 1127 .573™ 1617 -1177
growth 0,076 .152™ -.238™ -0,047 1127 1 2677 778" .266™
LT-growth 0,042 0,047 -.323" 0,005 .573" 2677 1 172" 0,046
g-r 0,049 .228™ -.092" -.664™ 161 778" 172" 1 0,009
CPI .101" 0,072 -.202™ 299" -1177 .266™" 0,046 0,009 1

*. Correlation is significant at the 0.05 level (2-tailed).

**_ Correlation is significant at the 0.01 level (2-tailed).

Table 4 correlation matrix research variables
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4 Results

4.1 Public debt and Economic growth

Short-term growth

Economic growth is one of the most important indicators of the economy’s well-being. Many papers
find that public debt levels have a negative effect on economic growth. To investigate this link the
setup of R&R was reproduced with different categories for the debt-to-GDP ratios, the results are
shown in figure 11, the number of observations for each category are 55, 128, 109, 60, 74, 103
respectively. The short-term growth analysis reveals a clear inverse relationship between debt levels
and economic growth. Countries with debt levels below 40% of GDP exhibit the highest average
short-term growth at 3.20%. As debt levels increase, short-term growth rates decline. Those with
40-60% debt experience an average growth of 2.22%, while countries with 60-80% debt have an
average growth of 2.00%. Further increases in debt levels lead to even lower growth rates, with
countries in the 80-100% debt range showing an average growth of 1.61%, and those with 100-
120% debt exhibiting a slightly higher growth of 1.74%. The most significant decline is observed in
countries with debt levels exceeding 120%, where the average short-term growth drops dramatically
to just 0.22%. R&R find that economic growth drops at debt levels of 90 percent (Reinhart & Rogoff,
2010), the analysis performed in this study finds this “threshold” is at debt levels of 120 percent.
R&R’s data goes back further, uses a different selection of countries, and uses central debt instead

of general debt, these reasons could be the explanation for these differences.
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Figure 11 growth categorized by debt-to-GDP ratio (OECD Data Explorer, n.d.)

There are many studies that find that high debt has a negative effect on growth at higher debt levels
in accordance with R&R, others find a more linear link between the two. However, there is also a
branch of literature that argues that the negative effect of debt on growth cannot be proven to be

causal, causality could be reverse, the effect is small if it does exist, it could be caused by omitted
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factors (Panizza & Presbitero, 2013). These are all valid arguments, the effect of public debt on
economic growth has yet to be proven, however, it is an issue that needs to be addressed by
policymakers. The findings in this paper would indicate that there is a level of public debt where
economic growth is significantly lower. However, these results do not prove that debt itself is the
cause of this negative effect. It is entirely possible that the negative effect is caused by the fiscal
austerity measures that are implemented whenever public debt becomes too high. Another cause
could be an exaggerated reaction by the countries that the highly indebted country relies on for
funding, even if a country is perfectly capable of meeting all its debt obligations, but the lenders do
not believe so, they could lose access to funding which could have detrimental effects. Another cause
of declining economic growth could be the reduction in public investment. If a highly indebted
country reduces investment spending for long periods of time, it might not be able to keep up with
modern technology and/or have sufficient developed infrastructure to remain competitive in a fast-

developing global economy.

1-year growth

To test the robustness of these findings the same analysis was repeated for 1year future growth.
The results are shown in figure 12. When using 1-year future growth the effect of higher debt levels
is more gradual than when using growth in the same year. Countries with debt levels below 40% of
GDP exhibit the highest average short-term growth at 2.72%. As debt levels increase, 1-year growth
rates decline: those with 40-60% debt experience an average growth of 2.07%, while countries with
60-80% debt have an average growth of 1.62%. Further increases in debt levels lead to slightly
lower growth rates, with countries in the 80-100% debt range showing an average growth of 1.52%,
and those with 100-120% debt exhibiting a slightly higher growth of 1.38%. The most significant
decline is observed in countries with debt levels exceeding 120%, where the average short-term
growth drops to 0.68%. These findings indicate a more gradual decline of growth while debt levels

increase.
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Figure 12 1-year growth categorized by debt-to-GDP ratio (OECD Data Explorer, n.d.)
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Long-term growth

It is important to distinguish between long-term and short-term growth, this section will analyse
whether effects are comparable for long term growth. The paper of R&R did not include long-term
growth. For every year the average growth over the next five years was calculated and divided into
categories according to debt-to-GDP ratio, the results are shown in figure 13. The analysis reveals
a clear negative relationship between debt levels and long-term economic growth. Specifically,
countries with debt levels below 40% of GDP experience the highest average long-term growth at
approximately 2.58%. As debt levels increase, growth rates decline. Countries with debt levels
between 40-60% see an average long-term growth of about 1.87%, those with 60-80% debt
experience around 1.68% growth, and those with 80-100% debt have a growth rate of
approximately 1.20%. The decline continues with countries having 100-120% debt averaging 1.05%
growth, while those with debt exceeding 120% show the lowest average long-term growth at just
0.75%. These findings highlight the cumulative adverse effects of high debt over time. These results
are a lot more gradual than those of short-term growth. Long-term growth can be affected by many

different factors and therefore provide ambiguous results.
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Figure 13 5-year average growth categorized by debt-to-GDP ratio (OECD Data Explorer, n.d.)
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4.2 Public debt and investment

Public investment

Public investment can enhance productivity and promote economic growth, improve societal
wellbeing, and support long-term policies. Government expenditures can be considered investments
if they are directed towards durable assets like transport and energy infrastructure, healthcare and
education facilities, IT systems, defence systems, and intangible assets such as research and
development (OECD, 2023).

The setup from Reinhart and Reinhoff 2010 (R&R ) (Reinhart & Rogoff, 2010) was applied to public
investment. The data for public investment was divided into categories of debt-to-GDP ratio, the
results are shown in figure 14, the number of observations for each category are 55, 128, 109, 60,
74, 103 respectively. Countries with debt levels below 40% of GDP exhibit the highest average public
investment at 4.04%. As debt levels increase, public investment levels decrease: those with 40-
60% debt experience an average public investment of 3.68%, while countries with 60-80% debt
have an average public investment of 3.71%. Further increases in debt levels show stable public
investment levels for countries in the 80-100% debt range at 3.71%. Those with 100-120% debt
exhibit an average public investment rate of 3.46%. Countries with debt levels exceeding 120%,
have an average public investment of 3.26%. There is no sign of a threshold beyond which public
investment drops drastically. However, we do see a gradual decline in public investment when debt
levels increase. While the difference in percentage might not look that big, it does account for a

significant difference in total spending on investment.
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Figure 14 public investment (as percentage of GDP) categorized by debt-to-GDP ratio (OECD Data Explorer,
n.d.)

To put this figure into perspective, a 0.2 percent decline in public investment in Belgium expressed
in euro would mean a decline of approximately 1 billion euro (GDP 2022 = 552.4 billion x 0.002).
Such a cut in public investment can have far-reaching and profound consequences for the country’s
economy and society. This amount could have been allocated to building state-of-the-art hospitals,
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ensuring better healthcare. It could have funded the construction of new schools and the renovation
of existing ones, shaping the future workforce of the nation.

Moreover, 1 billion euros could be invested in upgrading critical infrastructure, such as roads, bridges,
and public transportation systems, which are vital for economic growth and connectivity. This level
of investment can significantly reduce traffic congestion, lower transportation costs, and increase
overall productivity. The ripple effects of such investments are enormous, creating jobs, stimulating

local economies, and improving the quality of life for citizens.

This could also have considerable impact on innovation and technology, such as renewable energy,
biotechnology, and digital technologies. Investments are crucial for maintaining competitive
advantage in the global market and driving sustainable economic growth. Investment cuts could

stall or reverse progress in these critical areas.

In summary, while the percentage decline in public investment due to rising debt may seem minor,
the actual monetary impact on public investment is not just a statistic; it represents lost
opportunities, delayed progress, and a potential setback in various sectors that are pivotal to the
nation’s well-being and future prosperity. The true cost of such a reduction extends far beyond

immediate fiscal concerns, resonating through the economy.

In the European union, members are required to lower their debt levels when they are above 60
percent. Investment is not a necessary expense, so countries with high debt levels could decrease
public investment to run the required primary surplus. This choice will likely have negative
consequences in the long run. Effects from investments can be noticeable almost immediate or take
effect gradually over a very long term, this makes it very difficult to quantify its impact. Fournier
estimated that the effect of public investment is large: increasing the share of public investment in
primary spending by one percentage point could increase the long-term GDP level by about 5%
(Fournier, 2016). When this reduction in investment persists over a long period of time, countries
will suffer economic setback and welfare loss. With that being said, two critical considerations must
be made: first, it is very important for public investment to be efficient, not merely high. Second,

public invest needs to complement and enhance private investment.

Private investment

Private GFCF represents the investment by private sector businesses and households in long-term
physical assets that enhance the productive capacity of the economy and contribute to economic
growth and development.

Applying the setup from Reinhart and Rogoff (2010) to private investment, the data was categorized
based on debt-to-GDP ratios in the same way as for public investment, the results are presented in
figure 15. Countries with debt levels below 40% of GDP exhibit the highest average private
investment at 19.74%. As debt levels increase, private investment levels decrease: those with 40-
60% debt experience an average private investment of 18.87%, countries with 60-80% debt have
an average private investment of 18.35%. Further increases in debt levels lead to lower private
investment levels, with countries in the 80-100% debt range showing an average private investment

of 18.24%, and those with 100-120% debt exhibiting a slightly lower average private investment of
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18.16%. The most significant decline is observed in countries with debt levels exceeding 120%,
where the average private investment is 16.89%.There is no sign of a threshold beyond which public
investment drops drastically. However, we do see a gradual decline in public investment when debt
levels increase. While the difference in percentage might not look that big, it does account for a
significant difference in total spending on investment.
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Figure 15 private investment (as percentage of GDP) categorized by debt-to-GDP ratio

(OECD Data Explorer, n.d.)

The data shows that private investment levels tend to decrease as the debt-to-GDP ratio increases.
This pattern suggests that higher public debt levels may discourage private investment, potentially
due to concerns about economic stability and the sustainability of fiscal policies. Lower private
investment in high-debt environments could be attributed to several factors, including increased
borrowing costs, reduced investor confidence, and potential crowding out effects where government

borrowing limits the availability of capital for private sector investments.

These findings underscore the importance of maintaining balanced debt levels to foster a conducive
environment for private investment. Policymakers should focus on strategies that manage public
debt effectively while promoting private sector growth.
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4.3 The effect of public investment on economic growth

Effects of public investment on economic growth are likely more noticeable in the long run, these
effects are hard to analyse because they take effect gradually and investment needs to be persistent
for effects to hold. To estimate the influence of investment on growth (both long-term and short-
term) economic growth was compared for low to high levels of investment, results are shown in
figure 16. The analysis demonstrates a positive relationship, indicating that higher levels of public
investment are associated with greater economic growth over the long term. Specifically, countries
investing 2-3% experienced an average long-term growth rate of 1.55%. For countries with
investment rates of 3-4%, the average growth rate is 1.48%, the countries that invest more than
4% of GDP saw the highest average long-term growth rate at 1.70%. For the 1-year growth these
effects are slightly bigger. Public investment spending of 2-3 percent results in an average 1-year
growth of 1.39 percent, average 1-year growth for 3-4 percent investment equals 1.68 percent, and
for public investment above 4 percent the average 1-year growth equals 1.99. These differences
might not seem very large, but small percentage changes may have large outcomes, especially if
they persist over long periods of time. As mentioned earlier Fournier’'s thorough analysis of the effect
of public investment estimated that the effect of public investment can be very large (Fournier,
2016). This type of analysis is not well-suited for capturing long term effects of investment. But we

can see that countries with higher public investment have higher growth rates on average.
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Figure 16 the effects of public investment on economic growth (OECD Data Explorer, n.d.)
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4.4 Public debt and inflation (CPI)

The Consumer Price Index (CPI) serves as a critical indicator of inflation by measuring the average
change over time in the prices paid by urban consumers for a market basket of consumer goods and
services. Analysing the CPI helps understand the purchasing power of consumers and the economic
stability of a nation. Whenever interest rates are low inflation is expected to occur, however countries
can keep inflation low through monetary policy, as shown by Japan. The Consumer Price Index (CPI)
analysis reveals varying inflation rates across different debt-to-GDP ratio categories, results are
shown in figure 17. Countries with a debt level of less than 40% of GDP have the highest average
CPI at 2.60. As debt levels increase, CPI values show a mixed trend. For countries with debt levels
between 40-60%, the average CPI is 2.21. This is followed by a slight increase to 2.43 for the 60-
80% debt category and a nearly stable CPI of 2.44 for the 80-100% debt category. Countries with
debt levels between 100-120% exhibit a CPI of 2.61, the highest among the observed categories.
However, the CPI drops significantly to 1.06 for countries with debt levels exceeding 120%,
suggesting that extreme high debt levels may be associated with lower inflationary pressures.

Inflation

2,5

1,5

AXIS TITLE

0,5

<40 40-60 60-80 80-100 100-120 >120
DEBT-TO-GDP RATIO

Figure 17 CPI categorized by debt-to-GDP ratio (OECD Data Explorer, n.d.)

This data indicates a complex relationship between debt levels and inflation, with the highest CPI
values found at both lower and moderate debt levels, while extremely high debt levels show reduced
CPI, showing that the practical implementation of countermeasures by highly indebted countries can
mitigate inflation effectively. Some explanations why this trend might occur could be: central bank
policies, economic contraction, or austerity measures. From observing the data in the previous
section “2.3 macro-economic evolutions” we saw that Japan has extremely high debt, with low
interest rate and low inflation compared to the rest of the observed countries. Therefore, the analysis
was repeated with the exclusion of Japan, which did not result in significant differences in these
findings. More research is needed to understand the dynamics and specific conditions under which
high debt does not translate into high inflation. This includes studying the role of austerity measures,
debt composition, international support mechanisms, and the specific monetary policies employed
by these countries.
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4.5 Public debt and interest rates

One of the main concerns of high debt levels is increasing interest rates. These higher interest rates
increase the cost of outstanding debt and reduce economic output (Dept, 2012). This part will
explore whether these concerns show up in an empirical context. The results in figure 18 show that
countries with the highest debt levels have the lowest average interest rates. Studies like (European
Central Bank., 2020) have similarly found that countries with high debt levels spend more time at
the zero lower bound (interest rates near zero). The category of countries with debt levels above
120 percent contains several extreme values, Japan falls under this category and keeps it interest
rates near zero. Contrary, Greece experienced interest rates as high as 20 percent and also falls in
this category. From these results we can conclude that countries do not necessarily experience
increases in interest rates when debt levels are high. Countries with high debt levels need to keep
their interest rates low to keep their interest expenses under control. European countries are more
susceptible to adverse effects of high debt levels because they are not in control of their monetary
policy. While keeping interest rates low is not without risk, it does lift the burden of high debt levels
(Blanchard, 2019).
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Figure 18 Long-term interest rate categorized by debt-to-GDP ratio (OECD Data Explorer, n.d.)
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4.6 What happens when interest exceeds growth?

This part studies whether economic growth, public investment, private investment, and the
consumer price index are different in periods where interest rate is below the growth rate. According
to the theoretical literature high debt does not have the same extend of negative implications
whenever interest rates are below growth rates (Blanchard, 2019; Bohn, 1995; Delong & Summers,
2012). To start, we look at the evolution of growth and interest rate for the period 2000 to 2022,
results are shown in figure 19. Interest rates have decreased substantially over the last 23 years,
where the average long-term interest rate was nearly 6 percent in 2000, it went below 1 percent in
2020, after it increased slightly to 2 percent. Economic growth dropped twice in the last 23 years,
first in reaction to the financial crisis of 2008, then in reaction to the COVID-19 crisis of 2020.
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Figure 19 average long-term interest rate and economic growth of all observations

(OECD Data Explorer, n.d.)
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Short-term growth

For the first analysis the whole data set was split into two groups: group 1 where growth>LT-interest,
group 2 where growth<LT-interest. Of the 527 observations 185 fall under group 1, while 342 fall
under group 2. The average interest rate for group 1 equals 1.56 percent and the average interest
rate for group 2 equals 4.05 percent. Next the average growth rate was calculated for each group.
This first analysis shows an average growth rate of 3.39 percent for group 1, and an average growth
rate of 0.91 percent for group 2. This difference is very substantial, indicating periods where interest
rates are above growth rates exhibit significant lower economic growth. The results are shown in
figure 20.

These results can be misleading because during the observed period two global crises occurred.
Therefore, the analysis was repeated excluding data for 2009, 2010, 2020, and 2021, because these
years could manipulate results by having really low growth rates followed by high ones. The result
of this analysis shows an average growth rate of 3.02 percent for group 1, and an average growth
rate of 1.71 percent for group 2. These results are quite different then when all years are included,
but the difference between economic growth between the two groups is still substantial.

High public debt levels (Debt-to GDP > 100)

Next, these analyses were repeated for high public debt levels. To do this, the same analysis was
performed with the condition that debt-to-GDP level>100. When analysing the difference between
group 1 and 2, group 1 has an average growth rate of 3.24 percent, while group 2 has an average
growth rate of -0.21 percent. This difference very high, indicating that low growth for high debt
levels is highly affected by periods where interest is below growth.

These results can again be misleading due to the data during the global crises. Therefore, the
analyses were repeated excluding data for the years 2009, 2010, 2020, and 2021. This provides the
following results: group 1 has an average growth rate of 2.65 percent, and group 2 has an average
growth rate of 0.86 percent. While these results are significantly different then when all years are
included, the difference between the groups remains substantial, confirming that low growth for high

debt levels is highly affected by periods where interest is below growth.
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Figure 20 economic growth in periods where interest rates are above or below economic growth

(OECD Data Explorer, n.d.)

All these analyses indicate that the negative impact of public debt on economic growth is highly
affected by whether interest rates are below growth rates or not. This confirms the theoretical
literature that states that high public debt is sustainable when growth is above interest rates (Bohn,
1995; Delong & Summers, 2012). However, when this analysis is repeated for 1-year growth and
long-term growth these effects are non-existent. This could indicate that other factors may play a
more determinant role on growth over longer periods. Generally speaking, economic growth
fluctuates around a 2 percent trend for developed countries, however there are many chocks
resulting causing extreme values any many factors affecting growth. These analyses do not account
for these factors, other types of analysis like regression analysis could better capture the complex

nature of economic growth.
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Public Investment

This analysis was performed the similarly for public investment. So, all the observations were split
up into the same two groups based on whether interest rates were below growth rates, and the
average public investment rate was calculated. For group 1 (g>r) the average investment rate is
3.63 percent, for group 2 (g<r) the average investment rate is 3.61 percent. This is only a very
small difference, so public investment rates do not seem affected when interest rates are below
growth rates. The results are shown in figure 21.

To address potential distortions caused by the global crises, the analysis was repeated excluding
data from 2009, 2010, 2020, and 2021. For group 1 the average investment rate is 3.61 percent,
for group 2 the average investment rate is 3.52 percent. This difference is still pretty small.

High public debt levels (Debt-to GDP > 100)

To examine the impact of high public debt, the analysis was conducted with the condition that the
debt-to-GDP level is greater than 100 percent. For group 1 the average investment rate is 3.36
percent, for group 2 the average investment rate is 3.31 percent. In this scenario, the investment
rate is still not affected by the condition that the interest rate is below the growth rate.

Repeating the high debt analysis while excluding the crisis years provides an average investment
rate of 3.36 percent for group 1, and an average of 3.21 percent for group 2.
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Figure 21 public investment (as percentage of GDP) in periods where interest rates are above or below
economic growth

(OECD Data Explorer, n.d.)

These analyses do not indicate that public investment is lower in periods where the interest rate is
above economic growth, we can only conclude that public investment is lower when debt levels are
above 100 percent. Public investment is a very different measure as economic growth. Investment

is a choice made by policymakers; effects thereof are often gradual over long periods of time.
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Economic growth is a result of many different factors and has a much higher volatility than
investment. However, public investment is a great way to aide future economic growth. Countries
that struggle economically like Spain, Portugal, and Italy have shown strong declines in spending on
investment in the last 10 years. But it is no surprise that there are no significant short-term effects
of interest rates and growth rates.

Private investment

This analysis was performed similarly for private investment. All the observations were split up into
the same two groups based on whether interest rates were below growth rates, and the average
private investment was calculated for each group (results are shown in figure 22). For group 1 (g>r)
the average investment rate is 18.92 percent, for group 2 (g<r) the average investment rate is
18.13 percent. This is a 1 percent difference, so investment rates are higher when interest rates are

below growth rates.

To address potential distortions caused by the global crises, the analysis was repeated excluding
data from 2009, 2010, 2020, and 2021. For group 1 the average investment rate is 19.02 percent,
for group 2 the average CPI 18.23 percent. This difference is similar and exhibits the same
relationship. This is consistent with theory stating that low interest rates stimulate private
investment (Interest Rates - Long-Term Interest Rates - OECD Data, n.d.)

High public debt levels (Debt-to GDP > 100)

To examine the impact of high public debt, the analysis was conducted with the condition that the
debt-to-GDP level is greater than 100 percent. For group 1 the average investment rate is 18.59
percent, for group 2 the average investment rate is 16.66 percent. In this scenario, the effect on the
investment rate is twice that of the previous analysis, we now see a difference of two percent
between the two groups. This shows that private investment rates are significantly lower in periods
that the interest rate is below the growth rate, and that this effect is amplified by high debt levels.
This aligns with the theory that implies that high debt levels reduce investment spending, especially

when interest rates are high (Linnemann & Schabert, 2010).

Repeating the high debt analysis while excluding the crisis years provides an average investment
rate of 18.64 percent for group 1, and an average of 16.48 percent for group 2. These results are
almost identical to those of the previous section. This confirms the relationship of higher private
investment in periods where the interest rate is below the growth rate. This relationship shows the
reaction of the population to changing economic conditions.
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Figure 22 private investment (as percentage of GDP) in periods where interest rates are above or below
economic growth (OECD Data Explorer, n.d.)
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Inflation (CPI)

The same analysis was performed for inflation (CPI). The observations were split up into the same
two groups based on whether interest rates were below growth rates, results are shown in figure
23. For group 1 (g>r) the average CPI is 1.98 percent, for group 2 (g<r) the average CPI is 3.70
percent. There is a substantial difference between the two groups. Because inflation and debt levels
are measured in the same year these numbers could indicate that high interest rates are
implemented when inflation is high, this is a typical monetary measure to control high inflation. The

differences when crisis years are excluded are a lot more modest.

High public debt levels (Debt-to GDP > 100)

When only observations for debt-to-GDP ratios above 100 percent are analysed, the averages look
very different. Here the average inflation for group 1 (g>r) was 2.15 percent, while the average
inflation for group 2 was 1.51 percent. These differences are much closer together, and the
relationship between the two groups is opposite. These results could indicate that higher levels of
debt influence the reaction of policymakers to inflation. When a country has high outstanding debt
raising interest rates would cause very high interest costs for the country. Additionally, high inflation

rates can reduce the real cost of servicing debt.

Inflation
4
3,5
3
2,5
2
1,5
1
0,5
0

inflation inflation excl crisis  inflation debt>100 inflation debt>100
excl crisis
Er<g Or>g

Figure 23 inflation (CPI) categorized in periods where interest rates are above and below growth rates
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4.7 Limitations

This thesis, while shedding light on the complex dynamics between government debt, economic
growth, public and private investment, and inflation, acknowledges several inherent limitations that

suggest the need for further nuanced inquiry.

Firstly, the study's focus on the quantitative impacts of public debt on economic variables does not
encompass other significant influencers that could alter these relationships. Factors such as political
stability, regulatory frameworks, and global economic trends also play crucial roles in shaping
economic outcomes but were beyond the scope of this analysis. Incorporating these factors could
provide a more comprehensive understanding of the debt-economic growth nexus.

Moreover, the analysis of the interest rate-growth differential, a cornerstone of this research,
captures a critical aspect of the debt discussion but does not address the full spectrum of
macroeconomic interactions. The observed absence of effects in both 1-year and long-term growth
analyses underlines the need for a more multifaceted approach. This could involve integrating more
complex macroeconomic models that capture a broader range of variables and interactions, thereby
providing a deeper insight into the underlying mechanisms.

Additionally, the empirical methodology employed, while robust in its current form, is limited in its
ability to establish causality. This constraint leaves room for alternative interpretations of the data
and underscores the importance of adopting methods that can more definitively determine causal

relationships in future studies.

The temporal scope of the data used, although extensive, limits the observation of longer-term
trends and dynamics. Studies employing longer historical periods could reveal more about the
persistence and long-term effects of debt on economic variables, offering valuable insights into how

economies adapt over time.

Finally, comparative studies across different economic systems could provide deeper insights into

how diverse fiscal and monetary policies impact debt sustainability and economic outcomes.
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5 Conclusion

This thesis has explored the multifaceted nature of government debt, examining its sustainability,
economic consequences, and the interplay between debt levels and public investment. By
synthesizing existing literature and conducting empirical analysis, the study provides a
comprehensive understanding of the implications of rising public debt in developed countries. This
thesis highlights the importance of understanding the complex dynamics between debt levels and
economic outcomes. Policymakers need to consider a range of factors, including debt composition,
regulatory environment, institutional quality, and monetary policy, when formulating strategies to

manage public debt, promote economic growth, and maintain public welfare.

The literature study covered a broad range of consequences of public debt. To contribute to the
existing literature this examined some subjects that has not received the attention it deserves in the
public debt debate: public investment, as well as add supplementary analyses on some of the topics
that have been studied more extensively: economic growth, private investment, and inflation (CPI).
According to the literature, whenever growth levels are above the long-term interest rates, debt is
“self-sustaining”, meaning that high debt levels are sustainable as long as economic growth is above
the long-term interest rate. This paper put this theory in an empirical context. To study these

variables 23 OECD countries over the period 2000-2022 were analysed.

Firstly, the analysis confirms a negative correlation between high public debt levels and economic
growth. Specifically, economies with public debt exceeding 120% of GDP experience significantly
reduced short-term growth rates, aligning with the threshold theory proposed by Reinhart and
Rogoff. However, this study advances the discussion by demonstrating that such thresholds may
vary depending on the economic context and historical data used. The long-term growth data
indicates that higher debt levels correlate with reduced growth over extended periods, but the impact

appears more gradual than in short-term scenarios.

In terms of investment, both public and private investments tend to decline as debt levels increase.
While the reduction in public investment may result from deliberate policy choices aiming to manage
high debt levels, the decrease in private investment is likely driven by reduced confidence and
potential crowding out effects. This thesis shows that such reductions have substantial real-world
implications, potentially stifling essential economic infrastructure and innovation, which in turn could

impair long-term economic competitiveness and growth.

The examination of the Consumer Price Index reveals an intricate interaction between debt levels
and inflation, challenging the conventional wisdom that higher debt could lead to increased inflation.
This study found that very high debt levels can be associated with lower inflation rates, possibly due

to stringent monetary policies and austerity measures implemented to maintain economic stability.

In periods where growth rates exceed interest rates, economies exhibit much higher growth,
confirming theories that suggest high public debt may not severely impact growth under such
conditions. However, these effects are not present in 1-year or long-term growth. This could indicate

that other factors may play a more determinant role on growth over longer periods. Public
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investment rates appear relatively unaffected by these dynamics, displaying only minimal
fluctuations between the two scenarios, even when high debt levels are considered. This suggests
that public investment decisions are less influenced by short-term interest rate fluctuations. The
resilience of public investment despite varying economic conditions underscores its role as a critical
and stable component of fiscal policy aimed at supporting long-term economic stability and growth.
Private investment responds more strongly to these interest rate dynamics, generally performing
better when growth exceeds interest rates, especially at high debt levels. The analysis shows that
inflation is substantially higher in periods when r>g. Because inflation and debt levels are measured
in the same year these numbers could indicate that high interest rates are implemented when
inflation is high. When only high debt-to-GDP ratios are analysed, the averages look very different.
These differences are much closer together, and the group where r<g has the lowest inflation. These
results could indicate that higher levels of debt influence the reaction of policymakers to inflation.
When a country has high outstanding debt, raising interest rates would cause very high interest
expenses for the country. Additionally, high inflation rates can reduce the real cost of servicing debt.

To avoid the long-term negative consequences of high debt, governments should prioritize efficient
public investment that complements private sector activities and enhances economic growth. This
cannot account for other factors adversely affecting economic growth, but it does give a country the
best opportunity to improve economic prospects. The relationship between interest rates and growth
underscores the need for coordinated monetary and fiscal policies, particularly in high-debt
environments, to maintain economic stability and foster sustainable growth. While high levels of
public debt present significant challenges, careful management and strategic investment can
mitigate negative impacts and support long-term economic health. This thesis contributes to the
ongoing debate on public debt by providing nuanced insights into its effects and highlighting the
importance of tailored, context-specific policy solutions.
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