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Abstract  

In early 2020, the world was hit by the Covid-19 pandemic. Suddenly, governments 

implemented curfews and closed borders that inter alias disrupted a disruption of supply chains 

and income losses. To ensure that businesses and individuals weathered this crisis well, public 

sectors around the world launched stimulus packages. As these varied in size, the research paper 

aims to find macroeconomic fundamentals that influenced the amount of government spending. 

The concept that defines public spending constraints is called fiscal space. Since there is no 

single definition or metric for this concept, a literature review of different approaches to 

depicting and interpreting fiscal space is first provided. Furthermore, the four forms of fiscal 

rules are presented, namely expenditure rules, revenue rules, budget balance rules and finally 

debt rules. Based on the CEPR Covid Economics article “Did fiscal space influence Covid-19’s 

fiscal response?” (Apeti, Combes, Debrun, & Minea, 2021), OLS regressions are estimated in 

the following part to empirically assess the relationship between spending, fiscal space 

parameters, the presence of fiscal rules and further control variables. Given that the results 

obtained differ in some respects from those of Apeti et al. (2021), the following section analyses 

the outcomes and discrepancies and looks for possible ways to account for some insignificant 

effects. For instance, one can assume that the Covid-19 crisis is different in structure from other 

economic crunches. The goal of the public sector was not to increase economic activity in the 

short term but rather bring it above the stillstand and allow a restart in the long run. Another 

potential cause for the insignificant results is that public debt ratios are only constrained in the 

long term, allowing governments to spend almost without constraints in the very short run. In 

other words, one can assume that the intertemporal budget constraint leaves room for borrowing 

during the crisis and can, even though it may lead to debt problems at a later stage. 
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1. Introduction 

In early 2020, the whole world was catapulted into a state of extreme emergency caused by the 

Covid-19 pandemic. Not only did it evoke an international health alert (WHO, 2020), but the 

worldwide economy was also severely affected across all sectors. To reduce negative 

repercussions, stimulus packages were put in place to compensate e.g., for lost income and to 

counter-cyclically ensure that the economy would overcome the crisis. 

The size of the stimulus packages varies across countries. This thesis will identify possible 

macroeconomic reasons for that. It is based on and inspired by the CEPR Covid Economics 

article “Did fiscal space influence Covid-19’s fiscal response?” (Apeti, Combes, Debrun, & 

Minea, 2021). It revisits the articles empirical research with the help of recent data and adjusted 

variables. In addition, it provides a more detailed theoretical framework and literature review on 

fiscal space and fiscal rules. 

This paper will not address the impact of high debt on economic growth, nor the need for higher 

public spending to maintain the state of the infrastructure, or for better social provision. These 

are also the subject of current discussion and are important issues in debt and fiscal sustainability 

analysis (Ostry, Ghosh, & Espinoza, 2015). Also, question of fiscal consolidation, the 

effectiveness of the stimulus package, and an examination of the direction of spending, are not 

in the focus. Mainly, the government's ability to spend and its influencing factors are considered. 

This results in the following research question: Was fiscal spending constrained during the 

Covid-19 crisis? And if so, by what factors? 

In chapter 2., existing concepts, definitions, and measures of fiscal space are presented and 

evaluated for use in the subsequent empirical analysis. Further, it deals with fiscal rules and how 

they affect fiscal spending. The following section 3. is the empirical analysis for the effect of 

both fiscal space and rules on spending during the Covid-19 pandemic. This part includes an 

interpretation of the obtained results. A conclusion of the work follows at the end.  

2. Theoretical analysis of fiscal spending 

In the section 2.1., concepts for fiscal space are listed and analyzed. The interaction between 

different measurements of fiscal space and fiscal expenditure is explained. The section 2.2. 

describes the mechanism and types of fiscal rules and their effects on fiscal policy. 

2.1. Relationship between fiscal space and fiscal spending 

Prior to the Global Financial Crisis (GFC), the concept of fiscal space was especially used 

regarding the sustainability of public expenditure in low-income countries as described in Heller 

(2005). Sustainability reflects in this context that states have no risk of insolvency. Afterwards, 

the concept began to be applied frequently to assess the fiscal situation of developed and high-

income countries (Marcel, 2014). With the GFC, the debate related to fiscal space changed, not 
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only geographically, but also in terms of the accompanying connotation. Instead of seeing fiscal 

space as the possibility of what policymakers can still spend, it was increasingly seen as the 

necessary buffer to have before being forced to pursue consolidation (Ghosh, Kim, Mendoza, 

Ostry, & Qureshi, 2013). 

The necessity to create more fiscal space was one of the main justifications for the austerity 

programs after the GFC. Countries highly affected by the ensuing debt crisis and under pressure 

from the financial markets and international organizations, such as Greece, Iceland, Ireland and 

Portugal, were forced into fiscal consolidation. In the European Union (EU), laws have been 

strengthened to prevent future fiscal instability and have balanced public finances. The Treaty 

on Stability, Coordination, and Governance in the Economic and Monetary Union (TSCG), a 

strengthening of the EU Stability and Growth Pact which also allows for sanction mechanisms, 

states that the government budget must balances or in surplus (European Comission, 2012). 

However, not all developed countries undertook the same form of consolidation after the GFC. 

Conversely, Japan and the United States did not reduce their debt ratios1. Although after the 

financial crisis it was assumed, they would also need to stabilize it (Marcel, 2014), the high 

deficits have continued, especially with the Covid-19 pandemic (see Figure 1). These different 

handling of high debt ratios raises the question as to how debt is problematic in the first place. 

Financing expenditures through debt requires that the underlying budget situation allows 

borrowing. Sovereigns only receive money on favorable terms if the probability of repayment is 

high, i.e., fiscal policy is sustainable in the long term. Mathematically expressed, a state is 

solvent if the future (discounted) value of all revenues is sufficient to pay debt and future 

(discounted) expenditures. This is described with the intertemporal budget constraint (Wyplosz, 

2020; Perotti, 2007):  

𝐵𝑡 = ∏ (1 + 𝑟𝑞 − 𝑔𝑞)𝐵0

𝑡−1

𝑞=0
+ ∑ ∏ (1 + 𝑟𝑢 − 𝑔𝑢)𝐷𝑞

𝑡−1

𝑢=𝑞+1

𝑡−1

𝑞=1

 

(with 𝐵𝑡 the debt position as to GDP ratio in period 𝑡, 𝑟𝑡 the real interest rate in period 𝑡, 𝑔𝑡 the 

GDP growth rate in period t and 𝐷𝑡 the primary budget deficit as to GDP ratio in period 𝑡). 

The intertemporal budget constraint is the most obvious constraint for fiscal policy (besides 

credit market imperfections and political constraint). Nevertheless, the current debate on fiscal 

space often leaves budget constraint out of the argumentation (Perotti, 2007). 

In general, there are various definitions and measures of fiscal space, yet sometimes the term is 

applied even without stating what exactly is meant or measured (Gros, 2020). Heller (2005) 

defines it as “room in a government’s budget that allows it to provide resources for a desired 

 

1 Unless otherwise specified, the debt ratio is used synonymously with gross government debt per GDP. 
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purpose without jeopardizing the sustainability of its financial position or the stability of the 

economy”. This definition is often referred to in the literature. 

The IMF (2017) states that fiscal space is a multidimensional indicator, what makes it difficult 

to say whether a country has sufficient fiscal space or not. Thus, the IMF (2017) underlines the 

necessity of using several tools to assess fiscal space and applies the following four principal 

measures: (1) the debt burden (2) the debt profile, (3) the financing conditions, and (4) the 

adjustment needed to stabilize debt in a context of rising aging costs. Additionally, it notes that 

fiscal space is a concept that depends on future policy implications, it is a “forward-looking and 

dynamic assessment” (IMF, 2017). This concept depends on several assumptions about 

developments within the economy and foreign countries, as international spillover may impact 

the fiscal situation. Overall, the IMF (2017) urges caution in the use of the fiscal space. 

Moreover, it conducts a medium- to long-term horizon in its own analysis with a projection in 

different scenarios to address uncertainties. In contrast, the European Commission (EC), which, 

as already mentioned, has a major influence on fiscal rules in the Euro Area, takes a more short-

term view when considering fiscal space. The compliance with the Stability and Growth Pact 

has just a three-year horizon. The focus on such a short period shows that the argument is not 

based on a budget constraint, i.e., not directly on the question of whether a fiscal expenditure 

poses a long-term threat to solvency (Wyplosz, 2020). 

The simplest measure of debt sustainability, for which data is widely available across countries, 

is the debt to GDP ratio, usually based on gross debt2 (World Bank Group, 2015; Marcel, 2014). 

Romer and Romer (2019) define fiscal space as “the room a country has to use fiscal policy to 

stimulate the economy or to undertake a bailout and recapitalization of its financial sector”. As 

an indicator they use the gross government debt ratio and find a strong negative correlation 

between this ratio prior to a crisis and more expansionary fiscal policy in situations of distress 

between 1980 and 2017. Accordingly, lower debt ratios imply that countries suffer less after 

crises. However, there are two possible reasons for this correlation. The direct link implies that 

higher indebtedness leads to constraints in accessing the sovereign credit market, i.e., there are 

less investors willing to grant money or they demand much higher risk premiums for higher debt 

to GDP ratios. In this sense, there is a causality from higher debt to worse market access. The 

indirect link justifies the causality with political decisions alone. Austerity has been imposed on 

countries with high debt ratios due to ideologies of governments or international organizations. 

Even if there is no market pressure leading to a correlation between debt and fiscal space, highly 

 

2 Gross debt is defined as “all liabilities that are debt instruments”, which are special drawing rights (SDRs), 

currency and deposits, debt securities, loans, insurance, pension, and standardized guarantee schemes and other 

accounts payable (but liabilities in form of form of equity and investment fund shares and financial derivatives 

and employee stock options are excluded) (IMF, 2013). 



Page 7 of 69 

indebted countries are forced to consolidate. The difficulty in assessing which of the two 

justifications applies is that there is no perfect direct measure of market access. Romer and 

Romer (2019) use interest rates as control variables and find reasons for the presence of the 

direct link, yet with a co-existence of the indirect link that strengthens the correlation 

simultaneously. Thus, they state that debt has an impact on budget spending through several 

channels, but that policy decisions are one of them. They also show evidence of a non-linear 

relationship between the debt ratio and fiscal space. Very low debt ratios may be the result of an 

intense austerity periods in which a country spends and invests insufficiently. This may inhibit 

growth and hence be undesirable in long-term for fiscal space. Thus, a bell-shaped relationship 

could be conceivable, implying that very low as well as very high debt could be problematic 

(Ostry, Ghosh, & Espinoza, 2015). This is analyzed in chapter 3., the empirical section. 

Not only because of the uncertainty of the causality of debt and market access, but also because 

the debt ratio does not take micro- and macroeconomic country-specific characteristics into 

account, e.g., about a country's ability to repay, its use as an isolated indicator of fiscal space is 

viewed critically (Kose, Ohnsorge, & Sugawara, 2018; IMF, 2017; Wyplosz, 2020). While for 

multiple countries there are fixed policy determined debt ratio limits, as with the Maastricht 

criterion, no cross-country and across time fixed debt ratio can be derived beyond which debt is 

problematic. For instance, Krugman (2020) argues that, due to low interest rate rates, when 

government would invest 2% of GDP yearly and debt ratios rises to 200%, debt would still be 

sustainable and the possibility of default low. Another example is Japan, which has a very high 

debt ratio that is not associated with a high probability of default according to most ratings (Kose, 

Kurlat, Ohnsorge, & Sugawara, 2017). At the same time, other countries already have a warning 

of insolvency at much lower debt ratios, especially in low-income countries. For example, the 

Central African Republic is one of the so-called heavily indebted poor countries. In in 2019 it 

had a debt ratio of just 47.18%. Yet, such a debt ratio for a Euro country would even be in line 

with the Maastricht criteria. 

Nevertheless, the debt level per se does not seem to be completely irrelevant. There is an 

empirical evidence that high debt levels can inhibit growth and therefore be problematic 

(Reinhart & Rogoff, 2010). Furthermore, they can undermine confidence in solvency 

(Hutchison, 2020). The simple debt to GDP ratio continues to be used as a simplification, but 

more complex assessments of fiscal space also refer to debt levels and use them as part of the 

analysis. Some of them are considered in the following. 

The first attempt to examine fiscal space is often attributed to Bohn (1998), even though he does 

not explicitly declare its measurement as fiscal space but as a sustainability test. While the earlier 

study of fiscal policy with the intertemporal budget constraint requires assumptions such as the 

interest rate, Bohn’s (1998) does not. His idea is to take historical data and test whether the debt 
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to GDP ratio is significantly stationary. Prior univariate regressions do not find significant 

evidence of rejecting unit root using a standard Dickey-Fuller and Phillips-Perron test. Unlike 

those, he adds variables for temporary government spending and cyclical variations in output 

and obtains strong evidence of mean reversion in the debt to GDP ratio in the U.S. between 1916 

and 1984. Since there is a significant positive correlation between the debt ratio and the lagged 

primary surplus, U.S. fiscal policy responded to high debt levels. He declares this to be a 

sufficient condition for the intertemporal budget constraint to hold and fiscal policy to be 

sustainable. The difficulty with this measure of fiscal space is that it only states whether there is 

“infinite” or no fiscal space at all, but not “how much space”, which makes it difficult to use for 

the empirical work later in the paper (Nerlich & Reuter, 2015; Bohn, 1998). 

To refer to the debt ratio, while making clear that there is no single target for the debt ratio, fiscal 

space can be defined as “difference between the current debt level and [the] debt limits” (Ghosh, 

Kim, Mendoza, Ostry, & Qureshi, 2013), with the limit differing across countries. The fiscal 

limit is the point at which the amount of debt is no longer sustainable and therefore fiscal 

solvency is not insured anymore. Beyond this point, even positive primary balance cannot offset 

the interest burden and debt settlement. The debt dynamics become explosive, and government 

loses market access. It is not able to pay the desired interest, which results in a default. So, the 

debt limit is the maximum amount of debt where the current level of debt can be renewed, and 

the primary deficit can be financed with the market-given interest rate. Ghosh, et al. (2013) 

calculate the debt limit for advanced countries, using a primary balance reaction function. For 

2015, They conclude that the median of the projected debt limit is at 183,4 % debt per GDP. 

The idea behind using the fiscal reaction function is that the primary balance in the current period 

depends fundamentally on lagged debt ratios, not only with linear terms but also with quadratic 

and cubic terms. The exact approach is reused in Nerlich and Reuter (2015) who examine the 

interaction of fiscal rules and fiscal space and in Moody’s Analytics fiscal space database (Zandi, 

Cheng, & Packard, 2011). As the Moody's database is not freely available and the calculation of 

the endogenously determined debt limit involves variables that are not generally available for all 

countries, the concept is not applied in the empirical chapter 3. 

As a critique of existing, mostly static definitions and applications, Wyplosz (2020) likewise 

defines fiscal space as the difference between the current deficit and a threshold. As a further 

approach, he calculates this limit as the deficit at which the sustainability condition of the 

intertemporal budget constraint is (strictly) fulfilled:  

lim
𝑡→∞

𝐵𝑡

∏ (1 + 𝑟𝑞 − 𝑔𝑞)
𝑡−1

𝑞=0

≤ 0 

The difficulty with this definition of fiscal space is its dependency on the future path of interest 

rate and growth rate. Since it is complex to forecast up to an infinite horizon, Wyplosz (2020) 
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simplifies it by considering a medium-term horizon of 30 years. At the end, considering the EU 

countries, he also obtains a strong negative correlation between fiscal space and the debt ratio. 

Since Wyplosz (2020) even concludes that his result does not one single reliable number and 

that it has a strong relationship with more easily ascertainable debt ratios used as an empirical 

indicator, this concept is not applied in the empirical estimation of this thesis. 

Another approach is to measure fiscal space with the tax revenues. Aizeman and Jinjarak (2010) 

propose a concept, called de facto fiscal space, which is the number of years it would take to 

repay the total public debt with tax revenues. They show the statistical significance of de facto 

fiscal space regarding the stimulus following the GFC. Using a cross-country dataset out of 75 

low-, lower middle-, upper middle- and high-income countries, they discover that higher fiscal 

space indeed resulted in higher fiscal stimuli during crises.  

To calculate the change in fiscal space due to the increasing population age in advanced 

economies, Park (2012) defines fiscal space as “distance between the current tax revenue level 

and the peak of the Laffer curve (maximum revenue)”. He explains that the tax revenues are the 

main possibility for governments to stabilize the debt stock. Park’s (2012) idea is to look also at 

the income side to determine how much revenue capacity the public sector could still create. 

Due to insufficient data and high uncertainty, e.g., in the calculation of the peak of the Laffer 

curve, this concept is not applied in the empirical section.  

A very close approach is taken by Hütgen (2020). He describes the fiscal space as the difference 

between a limit and the debt ratio and he defines the limit as “maximum level of debt that is 

sustainable, i.e. the present discounted value of all future fiscal surpluses when raising taxes at 

the peak of the Laffer curve”. However, this definition of fiscal limit is very sensitive toward 

changes in interest rates. When in crises the risk premium suddenly increases, then the fiscal 

limit also changes (Hürtgen, 2020). Due to the complex assumptions involved in calculating the 

peak of the Laffer curve and lack of data, this approach is not further considered. 

The World Bank (2915) suggest for fiscal space, besides the debt to GDP ratio, two additional 

concepts. Another measure is the balance to GDP ratio (either as primary balance or as structural 

balance), which is a flow measure and looks at future debt sustainability and rollover risk. 

Further, it suggests using the primary balance sustainability gap (pbsg), being the difference 

between the actual primary balance and the debt-stabilizing primary balance (World Bank 

Group, 2015): 

𝑝𝑏𝑠𝑔 = 𝑝 − (
𝑟 − 𝑔

1 + 𝑔
) 𝑑∗ = 𝑝 − (

𝑖 − 𝛾

1 + 𝛾
) 𝑑∗ 

(with 𝑝 the primary balance in % of GDP, 𝑟 the real interest rate, 𝑔 the real GDP growth, 𝑑∗ the 

target debt to GDP ratio, 𝛾 the nominal output growth and 𝑖 the nominal interest rate). 
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The overall fiscal balance sustainability gap (ofbsg) is based on a similar idea. A positive gap 

indicates that, under given overall fiscal balance, the government debt would diminish over time 

(Kose, Kurlat, Ohnsorge, & Sugawara, 2017): 

𝑜𝑓𝑏𝑠𝑔 = 𝑏 − (
−𝛾

1 + 𝛾
) 𝑑∗ 

(with 𝑏 the overall fiscal balance in % of GDP). The right-hand-side indicates the fiscal balance, 

that stabilizes the debt stock at the targeted level. However, both measures depend on a target 

debt to GDP ratio, which is difficult to determine and depends heavily on the political context 

and ideology. For simplicity, the target is defined as equal to the historical median in an 

“economy's peer group”. Yet, both indicators show that the assessment of debt sustainability 

must look on and growth rates. They consider that the debt burden can change over time. High 

debt levels can be unproblematic in the long run, or even moderate debt levels can have an 

exploding snowball effect, when interest rates are high, and growth is low.  

An increasing literature argues that one should look at the entire balance sheet for sovereigns, as 

is done for firms, because (financial) assets are important for adequate risk assessment and 

stronger balance sheets provide more room for spending during recessions. Other components 

of the public sector balance sheet that can be used to assess fiscal sustainability whether debt are 

domestical or external owned to, the currency structure and the maturity profile (Henao-Arbelaez 

& Sobrinho, 2017; Yousefi, 2019; Kose, Kurlat, Ohnsorge, & Sugawara, 2017).  

However, a major problem in assessing detailed public sector balance sheets is finding common 

definitions for the components. To address this problem, the BIS, Commonwealth Secretariat, 

ECB, Eurostat, IMF, OECD, Paris Club Secretariat, UNCTAD and the Word Bank have agreed 

on a jointly published approach (Eurostat, 2014; IMF, 2013). They define net debt as gross debt 

minus financial assets corresponding to debt instruments, net worth as the total value of assets 

minus liabilities and net financial worth as the total value of its financial assets minus the total 

value of its outstanding liabilities. 

Since assets can serve as collateral and improve market access, they can function a “buffer” in 

times of crisis. This leads to lower liquidity and solvency risk for countries with higher assets 

ratios, reducing the probability of debt default (Alves, et al., 2020; Henao-Arbelaez & Sobrinho, 

2017). Henao-Arbelaez and Sobrinho (2017) describes that net debt can better explain market 

perceptions about the government’s solvency than gross debt. Yet, how well assets offset debt 

risk also depends on the type of asset. Liquid assets having a higher effect. Further, the risk-

reducing impact of assets is higher in emerging markets than in advanced countries. The 

advantage of taking financial assets (equally for net financial worth), instead of total assets (or 

net worth), is that they are more marketable and thus easier to value (Yousefi, 2019).  
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By using the IMF’s database Public Sector Balance Sheet, Yousefi (2019) recognizes that, 

besides liabilities, assets also play a key role in the assessment of fiscal resilience, measured by 

the long-term government bond yield. Especially for advanced countries, net (financial) worth 

strengthens the balance sheet. Yousefi (2019) argues that a stronger balance sheet equates to 

more fiscal space and thus leads to an increased ability for counter-cyclical spending during 

crises. However, the data availability for financial and especially for non-financial assets is 

limited. This makes it difficult to generalize the results (Yousefi, 2019; Alves, et al., 2020). 

Additionally, especially for emerging and developing countries, it seems useful to distinguish 

between external and domestic debt and the currency in which debt is issued (Panizza, 2008). A 

higher share of debt held by non-residents may increase liquidity and currency risk, while a 

higher share of foreign currency debt raises the exchange rate risk. Foreign funds are more 

volatile and exhibit more procyclicality. Vulnerability can further increase when currency 

mismatches, as sudden depreciation may arise. Also, the private sector has implications for fiscal 

stability. High debt ratios in the private sector can lead to stress, which may trigger a build-up 

of contingent liabilities on the sovereign level due to implicit bailout guarantees (Kose, 

Ohnsorge, & Sugawara, 2018; World Bank Group, 2015). 

Lastly, market perceptions entail more information about the state of an economy, not only 

macroeconomic components (as mostly presented so far as indicator for fiscal space). They 

combine economic, institutional, and political factors to judge fiscal solvency. Such variables 

are e.g., the credit default swaps (CDS) spread and debt ratings (Kose, Kurlat, Ohnsorge, & 

Sugawara, 2017). The level of the CDS spreads is a risk indicator, as a CDS contract allows to 

transfer the default risk, i.e., to be fully compensated in case of default. CDSs and bond spreads 

contain similar information about risk and default expectations. Both are positively correlated 

with the risk premium, but CDSs exhibit faster responses (Fontana & Scheicher, 2016). 

2.2. Relationship between fiscal rules and fiscal spending 

The following part discusses the issue of fiscal rules and how different types of rules affect fiscal 

spending. The first subsection 2.2.1. explains the need to reduce pro-cyclical fiscal spending and 

gives solutions to increase the credibility of fiscal policy. Then, subsection 2.2.2. describes the 

four types of fiscal rules. Finally, subsection 2.2.3. discusses the limits to fiscal rules.  

2.2.1. The necessity to increase fiscal credibility 

A situation in which countries persistently accumulate debt regardless of the economic situation 

(both during expansions and recessions), thus bringing debt to unsustainable levels, is called 

deficit bias. Reasons for this are the common pool problem, short time horizon or time 

inconsistency. For example, governments can use fiscal operations to address communities of 

interest, increase the possibility of being re-elected (Hutchison, 2020; Debrun, Moulin, Turrini, 



Page 12 of 69 

Ayuso-i-Casals, & Kumar, 2008). To counteract the deficit bias, measures can be introduced to 

increase the accountability of policy makers. One possibility is to delegate budgetary decisions 

to external institutions that have a longer time horizon and are not dependent on re-election. A 

“sustainability council” could collectively assess the debt sustainability, the impact of fiscal 

spending, and the cyclical position of the government (Debrun, Moulin, Turrini, Ayuso-i-Casals, 

& Kumar, 2008; Perotti, 2007). Fiscal rules are another possibility of solving the problem. 

The idea of fiscal rules is that states commit themselves to limit public debt, which leads to more 

fiscal flexibility to intervene and spend countercyclically in economic crises but also to more 

credibility in the financial market (Hutchison, 2020). It is interesting to note that such rules are 

often implemented in election years, either to limit the action of the following government or 

because the new government wants to fix its own ideas in the economic structure in the long-

term (Debrun, Moulin, Turrini, Ayuso-i-Casals, & Kumar, 2008). 

Schaechter et al. (2012) define fiscal rules as a numerical limit, constraint or target for a fiscal 

aggregate. They say that fiscal rules are permanent, so that the framework cannot be changed in 

the short term. Some fiscal rules additionally provide more detailed operational guidance. Yet, 

the mere presence of fiscal rules does not necessarily lead to tighter disciplined behavior; they 

must also be well designed. They should include institutional coverage, independence of the 

monitoring and enforcement body, a legal basis, flexibility to respond to shocks, and corrective 

mechanisms and sanctions (Bandaogo, 2020). 

Generally, there is a positive correlation between fiscal spending and fiscal space, leading to pro-

cyclical expenditure, as countries with higher fiscal space can afford to spend more discretionary 

money3. Yet, this pro-cyclical effect can be mitigated by efficient fiscal rules. If such rules exist, 

policy is restricted in its spending and cannot freely dispose of all possible resources. 

Discretionary spending tends to become smaller (Nerlich & Reuter, 2015). Looking at the 

interaction between fiscal rules and fiscal space for the EU countries since 1985, Nerlich and 

Reuter (2015) find a positive correlation between fiscal space and fiscal rules, implying fiscal 

rules tend to increase the room for fiscal interaction. Debrun, et al. (2008) come to a similar 

result, finding with a panel regression that fiscal rules have a statistically positive effect on the 

budget balance. However, the effectiveness depends on the type. These are presented in the 

following subsection (Debrun, Moulin, Turrini, Ayuso-i-Casals, & Kumar, 2008). Overall, well-

constructed fiscal rules also ensure greater trust in repayment on the part of investors. As a result 

of higher credibility, they demand a lower risk premium. 

 

3 Discretionary spending refers to spending that is not automatically spent because of existing laws are 

implemented, but which can be freely disposed of for a short period of time. 
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However, it should be recognized that the causality between fiscal space and rules may be subject 

to reverse causality or endogeneity. It is possible that countries had (did not have) introduced 

fiscal rules because their fiscal space being (not being) in good condition and because (not) 

having a high preference for fiscal discipline (Debrun, Moulin, Turrini, Ayuso-i-Casals, & 

Kumar, 2008). Conversely, the desired causality would be that countries with high fiscal space 

have it because of their fiscal rules. As there is often a lag of time between the implementation 

of fiscal rules and a higher fiscal space, Nerlich and Reuter (2015) conclude that the causality 

goes indeed from the stricter rules to higher fiscal space. Contrary, Bandaogo (2020) discovers, 

after correcting for endogeneity and reverse causality, that the dummy variable for fiscal rules is 

no longer significant. Only a variable distinguishing across different strengths of fiscal rules 

shows a significant positive relationship between these rules and fiscal discipline. 

2.2.2. Types of fiscal rules  

There are four types of fiscal rules, for which a differentiation is made in the later regression: 

expenditure rules, revenue rules, budget balance rules and debt rules. 

Expenditure rules are used to limit the total primary or current spending in absolute values, 

growth rates or percentages of GDP. As those rules do not constrain the revenue side, they are 

not directly linked to debt ratios or debt sustainability. Their advantage is that they set a clear 

communicable guideline, easy to monitor and thus tend to be credible (Nerlich & Reuter, 2015). 

Revenue rules, the rarest form of rules, are intended to set requirements (ceilings or floors) on 

receipts or decide the use of windfall tax revenues (Nerlich & Reuter, 2015; IMF, 2009). 

Budget balance rules set targets for the overall balance, the structural balance, or the cyclical 

adjusted balance. They can specify maximum levels of deficit, as for example the Maastricht 

criterion 3% of GDP, or can give targets for the surplus, as in case of Sweden with 1% average 

surplus. As the balance is the most important influence on government debt, they are very 

effective in providing debt sustainability. However, they do not necessarily allow for public 

stabilization during recessions. To address this disadvantage, there is a special form, called 

structural or cyclically adjusted budget balance rules, which allow exceptions during recessions. 

To prevent abuse of such exceptions, however, it is important that the criteria for when these 

rules may be exceeded are clearly defined from the outset (Nerlich & Reuter, 2015). 

Debt rules give explicit limits or targets for ratios, the debt in nominal values or the debt related 

to repayment capacity. On the one hand, they are easy to communicate, on the other hand, they 

generally do not provide any short-term orientation and have no cyclical stabilizing properties. 

Their weakness is that they can only be influenced indirectly via the balance changes or in the 

denominator of the ratio, as debts are taken over from previous governments (Nerlich & Reuter, 

2015; Debrun, Moulin, Turrini, Ayuso-i-Casals, & Kumar, 2008). 
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Empirically, budget balance and debt rules are associated with increased procyclicality, whereas 

expenditure rules can prevent it (Debrun, Moulin, Turrini, Ayuso-i-Casals, & Kumar, 2008). 

Due to the described advantages and disadvantages, multiple fiscal rules can be used 

simultaneously. Debt rules can be linked to expenditure rules or cyclically adjusted balance rules 

(IMF, 2009; Debrun, Moulin, Turrini, Ayuso-i-Casals, & Kumar, 2008; Schaechter, Kinda, 

Budina, Weber, & Guerguil, 2012). According to the IMF Fiscal Rules Dataset in 2015, 43 

countries had expenditure rules, 12 countries had revenue rules, 72 had budget balance rules and 

69 had debt rules, when both national and supranational rules are considered (see Figure 2).  

2.2.3. Limits of fiscal rules 

Fiscal rules are not the solution to all problems mentioned above. Depending on their type and 

design, they may also entail disadvantages. The decision to implement budget balance rules that 

do not have exceptions for crisis periods poses a trade-off between adhering to the budget 

discipline set out in the rules and the fulfilment of cyclical countermeasures. Moreover, fiscal 

rules can result in a trade-off between low deficits or debt and sufficient government investment. 

This problem can be reduced by excluding some types of expenditure from the base of the rule 

(e.g., through fixed quotas set for investment, which do not count in the calculations for the fiscal 

rules). Last, especially in non-developed countries with low transparency, there is the risk of 

“creative accounting” (IMF, 2009). Particularly, when there are ways to exclude some types of 

expenses, monitoring becomes more complicated. For example, investments could be exempted 

from the rule, but a uniform definition of what is attributable to them does not exist (Debrun, 

Moulin, Turrini, Ayuso-i-Casals, & Kumar, 2008). Beside the combination of multiple rules, 

escape clauses are a solution. They allow to break their fiscal rules in shock periods, i.e., 

eliminate the rule’s set limit for spending. Such an escape clause was granted by the EU during 

the Covid-19 pandemic, allowing states to not only spend counter-cyclical, but also to stop 

austerity plans (Bandaogo, 2020). Good escape rules clearly define cases in which exceptions 

apply, i.e., when an economic situation allows for far-reaching fiscal measures, and specify the 

duration and the path back to compliance with the rule (Schaechter, Kinda, Budina, Weber, & 

Guerguil, 2012). In recent years, not only has the number of fiscal rules increased, but also their 

stringency, the existence of escape rules (see Figure 3) and correction mechanisms for cyclical 

fluctuations were increasingly established (Bandaogo, 2020). 

3. Fiscal policy during the Covid-19 pandemic  

The following paragraph will empirically address the relationship between fiscal space, fiscal 

rules and fiscal spending, taking into account the data from the Covid-19 pandemic. Before 

carrying out and analyzing the regression in section 3.2., section 3.1 provides an overview of the 

pre-crisis economic and fiscal situation. 
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3.1. Economic situation before and within the crisis 

After the latest major economic shock, the GFC, and the subsequent debt crisis, high fiscal 

stimuli were applied, and monetary policy programs implemented. Retrospectively, both are also 

usually evaluated as adequate for this period (Hutchison, 2020). Yet, expansionary policies 

extended well beyond the crisis phase. Even as unemployment declined and production was 

high, few efforts were made to reduce debt (Hutchison, 2020). Early in 2020, with interest rates 

near or below the zero-lower-bound across Japan, the United States and Europe, countries were 

able to borrow cheap and pursue expansionary fiscal policy long after the shock. Therefore, fiscal 

deficits were mostly high at the onset of the Covid-19 pandemic, and thus fiscal space was 

considered predominantly low (Hutchison, 2020). 

With the Covid-19 crisis, worldwide economy was hit simultaneously by multiple shocks. 

Uncertainty and the impossibility to consume some goods due to the confinement as well as 

income-losses resulted in an aggregate demand shock. Border and business closure and the 

disruption of supply chains translated into an aggregate supply shock (Makin & Layton, 2020). 

During a crisis, the public sector can step in as a “spender from last resort” (Mazzucato, 2020), 

when the private spending alone fails, bringing the economy back to a growth path. This was 

also the case during the Covid-19 crisis. Yet, a major difference between fiscal spending during 

the Covid-19 depression and other economic crises is that the governments interest was not to 

increase economic activity but to restrain firms from their normal activity across sectors (Martin, 

2020). Governments tried to bring the corporate revenues and jobs through the crisis, e.g., with 

the help of loans and direct subsidies, to guarantee a later restart of the economy. Welfare 

payments for individuals such as income transfers, tax cuts and wage subsidies, health 

expenditure and tax cuts were also part of the fiscal programs. A fiscal stimulus can be funded 

in a variety of ways. It is widely accepted that debt financing spreads the burden over time and 

is preferable to a short-term increase of taxes during a crisis (Martin, 2020). 

3.2. Empirical examination of fiscal spending during Covid-19  

Coming back to the research question, in the following part, the effect of fiscal rules and fiscal 

space toward the government spending will be examined empirically. To begin, subsection 3.2.1. 

briefly summarizes the main reference paper Apeti, et al. (2021). After a description of the data 

and the general procedure in subsection 3.2.2. the estimated results are presented in 3.2.3. and 

interpretations and explanations are provided in the subsections 3.2.4. and 3.2.5. 

3.2.1. Abstract and implications of Apeti, et al. (2021) 

As described, the concept of fiscal space suggests that there is one or a set of indicators that limit 

the possibility of spending or net borrowing. While the link has been confirmed for the GFC 

e.g., by Aizenman and Jinjarak (2010), it does not imply by generalization that it also exists for 
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the Covid-19 crisis. Apeti, et al. (2021) use data from the pandemic and find that the fiscal 

stimulus (in % of GDP) is not significantly affected by the debt to GDP ratio. However, they 

estimate a significant negative relationship with debt to taxes and a significant positive one with 

sovereign the debt rating. For all fiscal space variables, pre-crisis values are taken. To validate 

the analysis and determine stability, homogeneity, and robustness, different sets of control 

variables are added, outliers are excluded, the sample is modified, the stimulus is separated into 

its components and non-linearities are checked. Even though certain instabilities and 

insignificances are identifiable when outliers are removed or when a distinction is made between 

developing and developed countries, Apeti, et al. (2021) conclude that debt per tax revenues and 

especially debt ratings are significant predictors for the size of the fiscal stimulus. 

The interest of the following subsections is not only to assess the results of Apeti, et al. (2021) 

with updated data for the fiscal stimulus, but also to vary different variables. For fiscal space 

further variables will be considered and as measurement of the stimulus package not only as 

“additional spending or foregone revenues” but also as “accelerated spending and deferred 

revenue” and “liquidity support” are added. In addition, the effect of fiscal rules is considered, 

and a systematic distinction between OECD and non-OECD countries is made. The consistent 

distinction between different country groups is supported across literature (Ghosh, Kim, 

Mendoza, Ostry, & Qureshi, 2013; Perotti, 2007; Rummelhoff, 2018). 

3.2.2. The methodology and data 

As variable for the fiscal stimulus, likewise to Apeti, et al. (2021) the IMF Database is used in 

the estimation. As for all data, the detailed sources can be found in Table 1. To increase 

comparability between the countries, the values are measured in % of GDP. The IMF 

distinguishes between “above-the-line” (additional spending, forgone revenue and accelerated 

spending), “below-the-line” measures (equity injections, asset purchases, loans, debt 

assumptions, including through extra-budgetary funds)4 and contingent liabilities, which usually 

are summed up in the following regressions. By default, the control variables are GDP per capita, 

population density, share of population over 65 years, the inflation rate, exports, imports (both 

in % of GDP), unemployment rates and the strictness of governments during the pandemic 

(including school closures, workplace closures, and travel bans). Except the latter, the control 

parameters and the indicators for fiscal space are taken at the pre-crisis levels in 2019. As the 

pandemic was not predicted by governments across the world, i.e., it was an exogenous shock, 

one can assume that there is no reverse causality. Including exports and imports to the regression 

 

4 Definition of the Fiscal Monitor 2020 (IMF, 2020): “Above-the-line” measures: Involve revenue raising and 

government expenditure, which affects the overall fiscal balance and government debt.  

“Below-the-line” measures: Generally involve the creation of assets or liabilities without affecting fiscal 

revenues and spending today. Examples include government provision of loans or equity injection in firms. 
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seems reasonable, as higher trade openness was associated with significant lower fiscal spending 

in the stimulus after the financial crisis (Aizenman & Jinjarak, 2010). The country’s wealth is 

often measured in GDP per capita. This is a common control variable as it may be associated 

with higher spending (Hürtgen, 2020). Population density, the ratio of old population and the 

government strictness are inserted because of the specifics of the Covid-19 crisis, in which closer 

contact led to more infections, older people were particularly likely to be affected by severe 

outbreaks, and tighter restrictions may have led to more government compensations. 

Obviously, there exists other effects on the size of the stimulus packages that are not considered 

here. Yet, given the relatively small sample size as the regression is cross-sectional, including 

much more variables would lead to multicollinearity especially when only sub-groups of 

countries are considered to control the robustness of the results. Such an omitted variable can be 

the political ideology, which is sometimes included as a control variable in the regression in the 

examination fiscal policy (Debrun, Moulin, Turrini, Ayuso-i-Casals, & Kumar, 2008; Nerlich & 

Reuter, 2015). Debrun, et al. (2008) use it as one of many controls’ parameters political ideology, 

taking an orientation of the main government party along a right-to-left axis. Although this 

parameter is significant in some of their regressions, it is not included in the following empirical 

work. First, it is difficult to interpret such a parameter. Second, it is hardly possible to claim that 

a right- or left-wing government generally spends more or less. Third, databases for such a 

variable are often incomplete or themselves with political judgement. Besides, one could also 

add the political stability or the situation of the administration. For both variables, the data 

availability is not very good. Besides, one can assume that they correlate positively with the 

GDP per capita, richer countries usually have a better state apparat. Similar reasoning applies to 

the Human Development Index (HDI) which has a correlation of 0.7247 with GDP per capita, 

which is by higher than among the other control variables. In many regressions related to fiscal 

spending, the election year is considered, since governments may spend more in election years 

to get higher votes. However, as the Covid-19 pandemic was an exogenous shock lasting for 

more than one year, it is reasonable to omit this variable. 

3.2.3. Regression results 

The following cross-sectional regression is estimated with an Ordinary Least Squares (OLS) 

including different combinations, i.e., with different control variables, country groups, indicators 

for fiscal space and the stimulus 

𝑆𝑡𝑖𝑚𝑢𝑙𝑢𝑠𝑖 = 𝛽0 + 𝛽1𝐹𝑖𝑠𝑐𝑎𝑙_𝑆𝑝𝑎𝑐𝑒𝑖 + 𝛽𝑗𝑿𝑖
𝑗

+ 𝜀𝑖 

(with the 𝑠𝑡𝑖𝑚𝑢𝑙𝑢𝑠 and 𝑓𝑖𝑠𝑐𝑎𝑙 𝑠𝑝𝑎𝑐𝑒 in country 𝑖, 𝑿𝑖
𝑗
 the vector of 𝑗 control variables, 𝜀𝑖 the 

error term). Unless otherwise specified, the significance level used is 10% and the measure of 

the stimulus is total spending (in % of GDP), which differs from Apeti, et al. (2021), who by 
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default take additional spending or foregone revenues. Yet, they do not provide any justification 

for the exclusion of liquidity support and accelerated spending and deferred revenue.  

First, considering only the effect of the control variable, without any fiscal space parameter, one 

obtains for all countries combined that GDP per capita (p-value: 0.013) and the fraction of old 

population (p-value: 0.000) are significant (see Figure 4). Both variables are positively 

correlated (𝜌𝐺𝐷𝑃,𝑜𝑙𝑑𝑝𝑜𝑝𝑢𝑙 = 0.5657), as generally richer countries commonly have an older 

population. Then, a distinction is made between the country subgroups. For the OECD countries, 

additionally the strictness with which the governments have acted during the pandemic has a 

significant effect (p-value: 0.005) (see Figure 5). For the non-OECD countries, the only 

individual significant coefficient is old population (p-value: 0.077), which loses its significancy, 

when only low- and middle-income countries are considered, i.e., when high income non-OECD 

countries are excluded. In this last case, the overall regression (indicated by the F-value) is even 

insignificant (see Figures 6 and 7). 

Turning now to the first measure of fiscal space, gross debt to GDP, one can graphically see a 

large difference between OECD and non-OECD countries. While the relationship is positive for 

the OECD countries, it is graphically not clear for the non-OECD countries (see Figures 8 and 

9). An OLS estimation for all countries shows that the relationship from gross debt to GDP is 

positive and significant, which is contrary to the economic intuition. Yet, it loses its significancy 

when the sub-groups are considered individually. This applies to the OECD and non-OECD 

countries, even if the outlier Mauritius (MUS) is excluded or only low- or middle-income 

countries are taken into account (see Figures 10, 11 and 12). Comparing the models with and 

without the linear variable for gross debt to GDP with the Akaike's information criterion (AIC) 

and the Bayesian information criterion (BIC), only when all countries are analyzed together, 

adding the debt ratio improves the model. When, as in Apeti, et al. (2021), the logarithm, instead 

of the linear parameter of gross debt to GDP, is considered, the calculated significances do not 

change a lot. All p-values and information criteria remain approximately constant (see Figures 

13, 14 and 15). When second- and third-degree powers are added to the linear term, no 

coefficient for gross debt to GDP is significant, irrespective of the country sample. Also, both 

information criteria are in any case higher than in the model with only the linear terms, indicating 

that adding higher powers does not improve the model (see Figures 16, 17 and 18). Turing to the 

linear parameter for net debt to GDP, one obtains roughly the same results: for all countries 

together, there is a significant positive relationship, while the relationship in both sub-groups is 

insignificant (see Figures 19, 20 and 21). To judge which model (with gross or with net debt 

ratios) should be used, the previously mentioned two information criteria are consulted. Yet, 

comparing the AIC and BIC becomes complicated, as data for net debt is only available for half 

of the countries compared to gross debt (84 instead of 167). To make those comparable, the AIC 
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and BIC are re-calculated for the gross debt ratio, but only including the variables for which also 

net debt ratios are available (see Figure 22). The determined differences are relatively small 

(with a maximum in absolute values of 1.2). The AIC and BIC are a bit smaller for all countries 

together and the OECD countries and a bit bigger for the non-OECD countries, so it is not clear 

which of the debt ratios is better in explaining what constraints the fiscal spending within a crisis. 

Like Apeti, et al. (2021), in the next step, the gross debt to tax ratio is considered. Graphically, 

due to some outliers and lots of countries with similar gross debt to tax ratios, no clear 

relationship is evident, but one can see big differences between OECD and non-OECD countries 

(see Figure 23). The OLS estimation returns a relationship that is positive for OECD countries 

and negative for non-OECD countries, but not significant in both cases (see Figures 24 and 25). 

To make the results comparable with Apeti, et al. (2021), who find a significant negative effect, 

the logarithm of the debt to tax ratio is studied. As regressand both total spending and additional 

spending or foregone revenues are used. Looking at the effect from logarithm of the debt to tax 

ratios on total spending, the OLS states that neither for OECD countries nor for non-OECD 

countries the positive effect is significant (see Figure 26 and 27). The non-significancy also holds 

when, as by Apeti, et al. (2021), additional spending or foregone revenues is taken as dependent 

variable (with a p-value of 0.217 for OECD and 0.464 for non-OECD countries) (see Figure 28 

and 29). It is noteworthy that a univariate regression with the logarithm of the debt to tax ratio 

on additional spending or foregone revenues has indeed a significant negative relationship (p-

value: 0.022), but when GDP per capita is added, it loses the significance (p-value: 0.514). 

Further, there is no significancy in a univariate regression for total spending (p-value: 0.109) 

(see Figure 30). This result is inconsistent with Apeti, et al. (2021). 

In the next step, gross debt is divided by both tax revenues and GDP. Especially, when its 

logarithm is used, a good negative relationship appears (see Figure 31). This is, as shown by the 

OLS regression, also significant for all countries together and both subgroups when the outlies 

Tuvalu (TUV) and Mauritius (MUS) are removed (see Figures 32, 33 and 34). Both outliers are 

small island states for which there could also be measurement inaccuracies, so exclusion is 

economically justifiable. Comparing the information criteria for the models with and without 

debt per GDP per tax revenues, for any sub-group both the AIC and the BIC are smaller. This 

suggests that the model with debt per GDP and per tax revenues is better than a model with only 

the control variables (see Figure 35). Since there is also a large divergence between the non-

OECD countries, a further distinction is made between income classes. Although the variances 

appear larger for low- and middle-income countries, the graph shows a negative correlation. An 

OLS estimation confirms this correlation. It is highly significant for middle-income countries 

(p-value: 0.001), and, despite the small sample, even reliable for low-income countries (p-value: 

0.092) (see Figure 36, 37 and 38). 
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As described in the second part, there is evidence that not only debt, but several components and 

characteristic of the balance sheet determine fiscal strength. Therefore, the next part considers 

the effects of the stock positions for financial assets, liabilities, and net (financial) worth on total 

spending. Using the OLS, the coefficients financial assets, liabilities and net financial worth 

were found to be significant at a 5% level (see Figure 39). However, they lose significance when 

the control variables or net financial worth are removed. The results should be treated with 

caution, as data is only available for 19 countries, i.e., the regression entails only five degrees of 

freedom and a more detailed examination in subgroups is not possible. Moreover, it is noticeable 

that the effect of net financial worth is negative, which contradicts economic intuition. The 

direction of effect of assets and liabilities are as expected.  

Another characteristic of balance sheet is the currency in which the debt is incurred. A negative 

relationship can be seen graphically between the total fiscal spending and the share of general 

government debt in foreign currency (see Figure 40). This is confirmed with an OLS estimation 

(see Figure 41). If one distinguishes between OECD and non-OECD countries, the significant 

effect disappears for OECD countries, but remains for non-OECD countries (see Figures 42 and 

43). However, even here the sample sizes are small, and results must be handled with caution. 

Similar results are obtained when the residency of creditors is included in the regression. 

Graphically, a negative correlation is visible. Moreover, it is notable that this exhibits 

heteroskedasticity: lower shares of foreign debt have a higher variance in spending. The external 

debt has a significant effect on the size of the stimulus package, but only for all countries together 

or just the non-OECD countries. For the OECD countries, the effect is not significant (see 

Figures 44, 45, 46 and 47). 

Adding the average maturity of debt to a model with the gross debt to GDP ratio, no significancy 

of the coefficient of average maturity is found, regardless of which subgroup is considered (see 

Figures 48, 49 and 50). It is worth noting, that the mean of average debt maturity is close in 

OECD countries (9.1208) to non-OECD countries (9.6223) (see Figure 51).  

As explained in section 2.1., economically, one could hypothesize that lower tax revenues and 

higher debt levels together (thus more years needed to repay the debt) reduce the ability to spend 

in times of crisis. When the years needed to repay the total gross debt with tax revenues are taken 

as variable for fiscal space, as suggested by Aizenman and Jinjarak (2010), no clear relationship 

can be derived graphically, even if outliers are removed (see Figures 52 and 53). Also, an inverse 

relationship cannot be verified with the OLS estimation. There appears no significance 

regardless of the group of countries considered (see Figures 54, 55 and 56). 

In the next step, the sustainability gaps are considered, which are calculated as described in 

section 2.1. (Kose, Kurlat, Ohnsorge, & Sugawara, 2017). The targeted debt ratio is equal to its 

country group average, which is in line with the World Bank Group (2015), yet a strong 



Page 21 of 69 

assumption. The primary balance sustainability gap is computed with interest rates for which 

comparable and reliable data is only available for the OECD countries. Looking at the graph 

showing total expenditure as a function of the primary balance sustainability gap, one sees that 

there are only narrow differences among most countries in the sustainability gap, with Mexico 

(MEX) and Turkey (TUK) being outliers (see Figure 57). The OLS estimation states that no 

significant link exists, even if both outliers are excluded (see Figure 58). As the overall fiscal 

balance is independent of the interest rates, it is calculated for all countries. Yet, this 

sustainability gap is, beside some outliers, graphically close across countries (see Figure 59) and 

insignificant, neither for OECD nor for non-OECD countries (see Figures 60 and 61).  

Next, the analysis of market expectations reflected in both debt ratings and the CSD-spread are 

considered. As measure the average of foreign currency long-term sovereign debt ratings by 

Moody’s, Standard & Poor’s, and Fitch Ratings is taken (Kose, Kurlat, Ohnsorge, & Sugawara, 

2017). Graphically, one sees that in general countries with higher ratings spend more than 

countries with lower ratings. Moreover, the dispersion of spending also increases with the rating 

value (there is heteroskedasticity). As expected, OECD countries have on average a much higher 

rating than non-OECD countries (see Figure 62). For all countries together, the effect of ratings 

is significant (p-value: 0.012). The same holds for non-OECD countries (p-value: 0.002). 

However, considering a sample of only the OECD countries, the coefficient loses significance 

(p-value: 0.512) (see Figures 63, 64 and 65). 

Graphically, a modest negative relationship between the stimulus package and CDS spread can 

be identified when the outliers Ukraine (UKR), Iraq (IRQ), and Argentina (ARG) are excluded 

(see Figure 66). Given the OLS estimation, the relationship is never significant, neither with all 

countries together nor in a sub-sample of countries (see Figures 67, 68 and 69). 

In the next step, the effect of fiscal rules is considered. As simplification, only existence (as a 

dummy variable) rather than stringency is used as regressor. Since most macroeconomic 

variables are insignificant, the effect of fiscal rules is modelled first with only the control 

variables and second with also the logarithm debt per GDP and per tax revenue (which is the 

only robust significant regressor for fiscal space). In the first model (only control variables), with 

all countries combined, balanced budget rules have a significant negative effect and debt rules a 

significant positive effect on the fiscal stimulus. When only OECD countries are considered, the 

significant effect of balanced budget rules disappears, while for only non-OECD countries, the 

significance of debt rules vanishes (see Figures 70, 71 and 72). In all the three samples, the AIC 

and BIC are smaller for models including the dummy variables for fiscal rules and would 

therefore suggest adding those to the model (see Figure 73). 

For the case in which fiscal rules are added to the model, with the logarithm of gross debt per 

GDP and per tax revenue, debt rules have a significant positive effect for all countries together, 
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but all three other rules are insignificant. In a model with only the OECD countries, the same 

holds, while in a model with just the non-OECD countries, none of the four fiscal rules 

coefficients are significant at a 10% level (see Figures 74, 75 and 76). Whilst comparing the 

information criterions for the models with fiscal rules with those that do not include these dummy 

variables, no conclusive result is found. For all countries together as well as for the non-OECD 

countries, AIC prefers the model with fiscal rules and BIC without. For only OECD countries, 

both AIC and BIC suggest using the model with fiscal rules contained (see Figure 77).  

3.2.4. Interpretation of the results  

To begin with, it is worth noting the similarities and differences with Apeti, et al. (2021). They 

also find no significance for the gross debt ratio but have a relatively robust significance for the 

debt to tax ratio and debt rating, even with control variables. When only additional spending or 

foregone revenues rather than total spending is taken, to reconstruct a model as close as possible 

to the Apeti, et al. (2021), no significant relationship can be found as soon as GDP per capita is 

added as a control variable. Although the data used in this work has been updated and thus 

slightly changed, this finding is surprising. A comparison of the summary between Apeti, et al. 

(2021) and the here used data shows that both the stimulus and debt to tax revenue ratios have 

similar characteristics in terms of standard deviation and mean. An explanation for the different 

results does not emerge. For the debt rating in all countries together, the estimation in this thesis 

comes to a similar result as Apeti, et al. (2021), saying that the coefficient for the rating is 

significant. However, there are differences when distinguishing between country groups. When 

removing outliers, Apeti, et al. (2021) find a significant positive correlation between ratings and 

the stimulus even for developed countries, which is not the case here. 

In the part of the analysis that goes beyond that of Apeti, et al. (2021), no clear result could be 

determined as to whether net or gross debt would be a better measure. Looking at further 

indicators, it is conspicuous that multiple coefficients are significant only for non-OECD 

countries. For those, the debt held by non-residences and debt in foreign currencies have 

significant effects, which is in line with Perotti (2007). Yet, it is important to note that data, 

especially recent data, in those countries is not always reliable. Nevertheless, there seems to be 

evidence that for low- and middle-income countries, it is generally more important who holds 

the debt and in which currency it was incurred.  

The effect of assets, liabilities and net worth can only be determined for all countries together, 

because the accounting here has so far only been done by few countries, even among the 

developed countries. Excluding a subgroup would make the data perfectly multicollinear and the 

estimation impossible. Overall, there are significant effects of financial assets, liabilities and net 

financial worth, with the latter going in a different direction than expected.  
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Also, an empirical analysis for both sustainability gaps, which were suggested e.g., by the World 

Bank Group (2015) shows no significant correlation. 

The only fiscal space indicator, which is significant for every sub-sample, when two major 

outliers are excluded, is gross debt scales with both GDP and tax revenues. The interpretation 

for this fiscal space indicator is rather complex, as the dependent variable, the stimulus, is at the 

same time only scaled with GDP. One can conclude that the size of the economy has a very 

strong effect on fiscal space, which results in the effect of double scaling. 

Generally, it is useful to scale debt not necessarily with GDP but also with exports or revenues. 

The scaling with exports reflects whether the country can generate enough foreign income to 

service external debt. Scaling with revenues represents how much money a country can mobilize 

and therefore its repayment capacity is considered (IMF, 2013). The share of public revenues 

per GDP differs greatly across countries. While Denmark and Norway collect 40% and 47% of 

GDP as government revenue, respectively, in the case of the U.S. and Switzerland it is more of 

a “lean government” with revenues about 11% of GDP in 2019 (IMF, 2021). However, scaling 

fiscal space with variables other than GDP while keeping the stimulus as a share of GDP is not 

in line with the economic intuition. Hence, further work could also scale spending with other 

variables, such as tax revenues, exports, or calculate it per capita.  

At most two of the four forms of fiscal rules are significant: debt rules and fiscal balance rules, 

with the former showing a positive and the latter a negative effect on government spending. The 

risk of procyclicality, which is mainly attributed to balanced budget rules and debt rules (Debrun, 

Moulin, Turrini, Ayuso-i-Casals, & Kumar, 2008), thus seems to have actually materialized for 

fiscal balance rules. Despite the attribution, it cannot be significantly confirmed that expenditure 

rules reduce procyclicality. Yet, as the analysis concentrates only on dummy variables. In the 

empirical analysis of Bandaogo (2020) it was shown that the dummy variables lose their 

significance after correcting for endogeneity. Only the variable differentiating the strictness of 

rules remained significant. Thus, an open question stays how escape rules and different degrees 

of strictness affected the size of the stimulus packages during the Covid-19 pandemic. 

Since of the control variables, government stickiness and the share of the elderly population are 

significant (especially among OECD countries), this points to need-based spending. Therefore, 

the question arises whether states were not fiscally constrained at all during the crisis but could 

spend as much as needed and only GDP per capita shows relevance beyond that. As described 

in subsection 3.2.2., stricter government action caused more workplace closures and was thus 

accompanied by a greater need for public support. Elderly people were more affected by the 

illness as a vulnerable group and so it could be assumed that more medical devices were needed, 

i.e., more government spending was conducted. Furthermore, among OECD countries, GDP per 
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capita is also significant positive (although only at a level of 10%). Thus, it can be said that 

richer countries were able to spend more. This is in line with econometric intuition. 

Overall, the lack of significancy for the most parameters for fiscal space contrasts with the work 

about the GFC (Romer & Romer, 2019; Aizenman & Jinjarak, 2010). For the Covid-19 crisis, 

there seems to be no consensus in on the effect of fiscal space. Hutchison (2020) states that 

countries with more fiscal space were able to fiscally react stronger during the crisis, even in the 

short term. This contrasts with Beemelech and Tzur-Ilan (2020) who find no significant effect 

for most indicators for fiscal space to the fiscal spending. Consequently, the result of this thesis 

falls mostly in line with the second finding of Beemelech and Tzur-Ilan (2020). 

3.2.5. Potential explanations for the absence of significance 

The following section provides an analysis regarding the lack of significance for most fiscal 

space variables on fiscal expenditure. First, it is worth asking whether the fiscal spending is the 

true coefficient which is constrained by fiscal space. It is also conceivable that new borrowing 

(measured by fiscal balance) is limited by high debt. This theory can be easily assessed by 

looking whether the relationship between fiscal balance and the debt ratio is positive, i.e., 

whether highly indebted countries are associated with lower borrowing during the crisis. The 

OLS regression shows that there is a significant negative correlation for OECD countries, which 

is economically counterintuitive (the relationship of non-OECD countries is insignificant) (see 

Figures 78 and 79). Thus, the lack of significance is not necessarily because spending is the false 

restricted (dependent) variable and fiscal space has in short terms an influence on net borrowing. 

The absence of significance can be due to several reasons, both statistical and economic. The 

first reason is a statistical one. Since a cross-sectional analysis was conducted, only few data 

points are available. As the economic structure across countries differs strongly, the sample was 

divided into subgroups, reducing again the number of datapoints being available to estimate the 

coefficients. The small number of degrees of freedom reduces the possibility of increasing the 

amount of control variables and fiscal space coefficients. Therefore, it is hardly possible to look 

at the interaction of multiple measurements for fiscal space. To increase observation points, 

further research could look not only at spending at the time of the crisis, but beyond it or include 

other economic crises.  

The second statistical problem could be that the fiscal spending parameter or various regressors 

were not properly measured, e.g., that there is a systematic error in the data. Since the source of 

the data base for the stimulus is the IMF, which can be considered trustworthy, this probability 

is rather low. Also, the databases for fiscal space or control variables are from reliable sources. 

However, the data collection might not be done by the international organizations directly. They 

may refer to information published by the states. One reason why the data may be subject to 
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errors is that indicators are very differently defined. For, e.g., the fiscal stimulus, not all funds 

made available by the government must be drawn down and it is difficult to reliably quantify 

components of the stimuli such as tax reductions, as they were implemented. 

A third statistical reason is that there are other parameters and indicators, omitted here, that 

determine the fiscal space of countries and their options for fiscal policy. These can include 

components of the public sector balance sheet, or the share of government bonds hold by central 

banks. Both can be the basis for the further research. To reduce the omitted variable bias, the 

current state of the economic literature was analyzed prior to the empirical analysis. Yet, the 

analysis of debt sustainability is still ongoing. The lack of data concerning e.g., government non-

financial asset and the difficulty to measure those in a consistent way explains why not every 

possible influence of fiscal sustainability could have been examined. 

As a fourth possibility, one could argue that there is simply no variable constraining government 

spending at all. This is supported by the fact that the age structure and the stringency with which 

states have responded are among the few robustly significant variables indicating need-based 

spending. This explanation would be along the lines of the Modern Monetary Theory (MMT) 

discussion, which argues that central banks can take on government debt on their own balance 

sheets. Simplistically summarized, MMT says that governments, as monetary monopolies, can 

issue fiat money without collecting it through taxes or private debt. As a result, fiscal space 

increases effectively to infinity (Palley, 2014). The main criticism of MMT is that it ignores the 

inflation caused by massive money creation. Moreover, the theory overlooks the mechanisms of 

an open economy and neglects the fact that low-risk government bonds are essential for financial 

stability (Palley, 2014). Given the absence of supporting evidence for this theory, it will not be 

considered further here. 

A fifth explanation is that the findings here are correct for this crisis but cannot be generalized. 

For instance, that the Covid-19 pandemic can be considered as a “special” crisis from a fiscal 

point of view. The goal of the stimulus packages for many sectors was not to directly jump start 

the economy, but to enable the lockdown and guarantee a later restart (Martin, 2020). Also, the 

low interest rate environment can be used as an argument for this theory. This could be the reason 

why the parameters of fiscal space have lost relevance. It would be interesting to analyze in 

future studies how, e.g., interest rates interact with other fiscal space parameters. 

As a sixth possibility, why insignificance is that high debt only leads to problems in the aftermath 

of the crisis. This phenomenon could be seen to a similar extent during the GFC, where some 

European countries especially experienced a sovereign debt crisis after the crisis, because they 

were no longer able to bear prior accumulated debt. Certainly, the debt situations during the 

crises are only comparable to a limited extent. However, the case of Greece shows that high debt 

ratios only became problematic in 2012, when high interest charges burdened the fiscus and a 
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default was threatening. For a closer look, a graphical representation shows the debt development 

and CDS spread for the four countries Greece, Japan and Portugal and Venezuela (see Figure 

80). The CDS spread is a simplified measure of the probability of default and thus of fiscal 

distress and sustainability. There appears no fully consistent movement. For the three Western 

countries, the CDS spread is slightly lagged compared to the debt ratio, while in Venezuela the 

CDS spread rose prior to the debt ratio. A panel regression of debt levels on CDS yields a 

significant positive correlation, both for advanced and emerging countries (see Figures 81 and 

82)5. However, looking at a regression that includes the debt ratio not only for the current period, 

but also with several lags, one can see that the debt level within the period is even negatively 

associated with the CDS, while that of the previous period has an absolute value higher and 

significant positive impact. The phenomenon is robust for both advanced and emerging countries 

(see Figures 83, 84 and 85). The regression supports the hypothesis that debt levels are 

problematic in the medium and longer run and that borrowing and high fiscal spending, even 

debt-financed, are possible at the time of the crisis despite high debt levels.  

That debt is mostly a long-term indicator for fiscal space goes also in line with literature (Kose, 

Ohnsorge, & Sugawara, 2018; IMF, 2017; Romer & Romer, 2019) and is also suggested in the 

in the main reference paper by Apeti, et al. (2021). They say that “the governments’ 

intertemporal constraint will - sooner or later - kick in and […] reduce the possibility of fiscal 

maneuver”. Thus, it is still valid to be concerned about high debt levels in the following years, 

despite the lack of significance in the regression (Bandaogo, 2020). 

The last and seventh point mentioned here, although there would certainly be other explanations, 

argues that fiscal space is an important construct, although it was insignificant within the crisis. 

The idea is that it is not the sum of the spending but its effect that is influenced by the fiscal 

space. Thus, fiscal space can affect the fiscal multiplier: First, through the so-called Ricardian 

channel, suggesting that small fiscal space reduces the fiscal multiplier because households and 

firms already anticipate upcoming tax increases and thus do not increase consumption and 

investment (Perotti, 2007). Second, through the interest rate channel, saying that investors 

increase interest premia in the case of higher debt and, consequently, borrowing costs increase 

in the real economy and private investment decreases (World Bank Group, 2015; Kose, 

Ohnsorge, & Sugawara, 2018).  

4. Conclusion 

The research question of whether fiscal spending is constrained in times of crisis is difficult to 

answer with data from the Covid-19 period. Not only does the ongoing literature differ on this 

 

5 Due to data availability, the regression takes data since 2005 into account. 
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matter, but the empirical investigation of this thesis also revealed several difficulties. Most 

parameters for fiscal space are not significant. Moreover, it is worth mentioning that the 

pandemic was a “special” crisis for the fiscal sector. Governments did not want to pursue fiscal 

policy to stimulate the economy in the short term, but to help it recover in the medium term, 

after the immediate health emergency and lockdowns were over (Martin, 2020). 

Yet, given that “with every disaster, there is also the opportunity to learn from the […] situation 

and contain the seeds that could nourish future disasters” (Hürtgen, 2020), it is valuable to 

analyze the fiscal implications from the Covid-19 pandemic. Generally, the estimation 

conducted here supports the usefulness of distinguishing between different groups of countries, 

which is already done in many debt analyses (IMF, 2013). Regarding the measurement of fiscal 

space, this paper underlines the IMF's warning about the use of the concept (IMF, 2017). There 

is no simple measure, as the debt to GDP ratio, or one specific debt limit, for all countries or 

even a country group indicating that debt is unsustainable. 

As implicated by the empirical work, one can conclude that fiscal spending is not strongly 

constrained by fiscal space variables in the short run, especially in a low interest rate 

environment. The Covid-19 pandemic has shown that it is possible for sovereigns to intervene 

in a stabilizing and stimulative manner even when debt ratios were high. In the medium run, 

however, it may still be the case that ordinary fiscal space parameters, e.g., the debt ratio, have 

an effect, in the sense that less indebted countries suffer less after a crisis (Romer & Romer, 

2019) or that the multiplier for fiscal spending decreases with less fiscal space (Perotti, 2007).  

Moreover, there are good arguments for changing existing fiscal rules, such as the Maastricht 

criteria, which focus on debt and borrowing ratios in a rather simplistic and short-term way. 

Instead, an increasing literature, suggests that several dimensions of the balance sheet and private 

debt should also be included (Henao-Arbelaez & Sobrinho, 2017; Yousefi, 2019; Kose, Kurlat, 

Ohnsorge, & Sugawara, 2017). This paper cannot disagree with this assertion, but data is lacking 

for a sufficiently robust analysis. Thus, it is important to collect more standardized data for later 

studies. 

In continued research, it is certainly recommended to focus on dynamic frameworks. Historical 

data has shown that debt can cause problems at a late stage. Therefore, the evolution of debt 

should be closely monitored to prevent subsequent debt crises (Ozili, 2021). Especially, if 

interest rates and thus interest rate burdens raise, high debt stocks could be jeopardizing for fiscal 

sustainability (Gros, 2020). Overall, it appears that the issue of fiscal space is less about how 

much the public sector can intervene and expend within a crisis and more about how much 

spending and borrowing before and within crises can lead to later problems.   
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Appendix 

Table 1: Source and detailed description of the data 

Fiscal Policies in Response to the COVID-19 Pandemic, last updated April 2021. 

Source: IMF Database, https://www.imf.org/en/Topics/imf-and-covid19/Fiscal-Policies-

Database-in-Response-to-COVID-19 , retrieved 02.05.2021 

General fiscal space data (General government gross debt % of GDP, Primary balance, % of 

GDP, Cyclically adjusted balance, % of potential GDP, Fiscal balance, % of GDP, General 

government gross debt, % of average tax revenues, Fiscal balance, % of average tax revenues, 

General government debt in foreign currency, % of total, 5-year sovereign CDS spreads, basis 

points, Foreign currency long-term sovereign debt ratings, index from 1-21, General 

government debt held by nonresidents, % of total, Sovereign debt average maturity), 

 Source: Kose, M. Ayhan, Sergio Kurlat, Franziska Ohnsorge, and Naotaka Sugawara 

(2017). "A Cross-Country Database of Fiscal Space." World Bank Policy Research conn 

Working Paper 8157, World Bank, Washington, DC (last updated spring 2021), 

https://www.worldbank.org/en/research/brief/fiscal-space, retrieved 02.05.2021 

Net government debt in % of GDP, 

Source: IMF. World Economic Outlook Database 2021 (last update April 2021): 

https://www.imf.org/en/Publications/WEO/weo-database/2021/April/download-entire-

database, retrieved 07.06.2021 

Gross GDP growth, 

Source: IMF. World Economic Outlook Database 2021 (last update April 2021): 

https://www.imf.org/en/Publications/WEO/weo-database/2021/April/download-entire-

database, retrieved 07.06.2021 

GDP per capita (current US$) in 2019, 

Source: The World bank Database https://data.worldbank.org/indicator/NY.GDP.PCAP.CD, 

retrieved 04.05.2021 

Population density (people per sq. km of land area) 2018, 

Source: The World bank Database, https://data.worldbank.org/indicator/EN.POP.DNST, 

retrieved 04.05.2021 

Population over 65 years, 

Source: Our-World-in-Data, https://ourworldindata.org/age-structure, retrieved 05.05.2021 

Balance Sheet Composition ((financial) assets, liabilities and net (financial) worth), 

Source: IMF, Public Sector Balance Sheet (PSBC) database, 

https://data.imf.org/?sk=82A91796-0326-4629-9E1D-C7F8422B8BE6, retrieved 07.06.2021  

https://www.imf.org/en/Topics/imf-and-covid19/Fiscal-Policies-Database-in-Response-to-COVID-19
https://www.imf.org/en/Topics/imf-and-covid19/Fiscal-Policies-Database-in-Response-to-COVID-19
https://www.worldbank.org/en/research/brief/fiscal-space
https://www.imf.org/en/Publications/WEO/weo-database/2021/April/download-entire-database
https://www.imf.org/en/Publications/WEO/weo-database/2021/April/download-entire-database
https://www.imf.org/en/Publications/WEO/weo-database/2021/April/download-entire-database
https://www.imf.org/en/Publications/WEO/weo-database/2021/April/download-entire-database
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
https://data.worldbank.org/indicator/EN.POP.DNST
https://ourworldindata.org/age-structure
https://data.imf.org/?sk=82A91796-0326-4629-9E1D-C7F8422B8BE6
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Government Stringency Index, the average for the total year 2020, 

Source: Our-World-in-Data, https://ourworldindata.org/policy-responses-covid, retrieved 

06.05.2021  

Inflation, consumer prices (annual %) in 2019, 

Source: The World bank Database https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG, 

retrieved 04.05.2021  

Exports of goods and services (% of GDP) in 2019, 

Source: The World Bank Database https://data.worldbank.org/indicator/NE.EXP.GNFS.ZS, 

retrieved 06.05.2021 

Imports of goods and services (% of GDP) in 2019, 

Source: The World Bank Database https://data.worldbank.org/indicator/NE.IMP.GNFS.ZS, 

retrieved 06.05.2021 

Unemployment, total (% of total labour force) (modelled ILO estimate) 2019, 

Source: The World Bank Database, https://data.worldbank.org/indicator/SL.UEM.TOTL.ZS, 

retrieved 06.05.2021  

Workplace closures during the COVID-19 pandemic, last updated May 10, 2021 (Number of 

Days in 2020 for which “Required for all but key workers”), 

Source: Our-World-in-Data, https://ourworldindata.org/grapher/workplace-closures-covid, 

retrieved 11.05.2021  

Country-Code and Categories (OECD, Heavily indebted poor countries (HIPC), High Income, 

Lower Income, Lower Middle Income, Upper Middle Income, Middle Income), 

Source: The World Bank Database https://databank.worldbank.org/data/download/site-

content/CLASS.xls, retrieved 13.05.2021;  

Note: The database for the country group was not updated in 2021, which implies that Costa Rica is not yet declared as an 

OECD country. Since the regression mainly concerns the period before 2021, this does not seem to be a major problem. 

Fiscal Rules, last updated 2015, 

Source: Schaechter, A., Kinda, T., Budina, M. N., Weber, A., & Guerguil, M. (2012). Fiscal 

Rules in Response to the Crises. Toward the "Next-Generation" Rules: A New Dataset. 

IMF;https://www.imf.org/external/datamapper/FiscalRules/map/map.htm, retrieved 

14.05.2021  

Long-term interest rates forecast, last update 2021, 

Source: OECD Data, https://data.oecd.org/interest/long-term-interest-rates-

forecast.htm#indicator-chart, retrieved 13.06.2021 

Human Development Index (HDI) in 2020 

Source: Our-World-in-Data, https://ourworldindata.org/human-development-index, retrieved 

22.06.2021 

https://ourworldindata.org/policy-responses-covid
https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG
https://data.worldbank.org/indicator/NE.EXP.GNFS.ZS
https://data.worldbank.org/indicator/NE.IMP.GNFS.ZS
https://data.worldbank.org/indicator/SL.UEM.TOTL.ZS
https://ourworldindata.org/grapher/workplace-closures-covid
https://databank.worldbank.org/data/download/site-content/CLASS.xls
https://databank.worldbank.org/data/download/site-content/CLASS.xls
https://www.imf.org/external/datamapper/FiscalRules/map/map.htm
https://data.oecd.org/interest/long-term-interest-rates-forecast.htm#indicator-chart
https://data.oecd.org/interest/long-term-interest-rates-forecast.htm#indicator-chart
https://ourworldindata.org/human-development-index


Page 30 of 69 

List of Tables and Figures 
 

Table 1: Source and detailed description of the data ................................................................. 28 

 

Figure 1. Japan and USA government gross debt in % of GDP since 1990 ............................. 34 

Figure 2: Number of fiscal rules between 1994 and 2015 ......................................................... 34 

Figure 3: Number of escape rules for national fiscal rules between 1994 and 2015 ................. 34 

Figure 4: OLS estimation of total fiscal stimulus; only control variables ................................. 35 

Figure 5: OLS estimation for OECD countries; only control variables .................................... 35 

Figure 6: OLS estimation for non-OECD countries; only control variables ............................. 35 

Figure 7: OLS estimation for low- and middle-income countries; only control variables ........ 36 

Figure 8: Total Spending depending on the gross debt ratio; OECD countries ........................ 36 

Figure 9: Total spending depending on the gross debt ratio; non-OECD countries.................. 36 

Figure 10: OLS estimation with the gross debt to GDP ratio .................................................... 37 

Figure 11: OLS estimation with the gross debt to GDP ratio; OECD countries ....................... 37 

Figure 12:OLS estimation with the gross debt to GDP ratio; non-OECD countries ................. 38 

Figure 13: OLS estimation with the log gross debt to GDP ratio ............................................. 38 

Figure 14: OLS estimation with the log gross debt to GDP ratio; OECD countries ................. 38 

Figure 15: OLS estimation with the log gross debt to GDP ratio; non-OECD countries.......... 39 

Figure 16: OLS estimation with higher power gross debt to GDP ratios .................................. 39 

Figure 17: OLS estimation with higher power gross debt to GDP ratios; OECD countries ..... 40 

Figure 18: OLS estimation with higher power gross debt to GDP ratios; non-OECD countries

 ................................................................................................................................................... 40 

Figure 19: OLS estimation with the net debt to GDP ratio ....................................................... 41 

Figure 20: OLS estimation with the net debt to GDP ratio; OECD countries........................... 41 

Figure 21: OLS estimation with the net debt to GDP ratio; non-OECD countries ................... 41 

Figure 22: AIC and BIC for gross vs. net debt ratios ................................................................ 42 

Figure 23: Total spending depending on debt to tax ratio ......................................................... 42 

Figure 24: OLS estimation with the gross debt to tax ratio; OECD countries .......................... 43 

Figure 25: OLS estimation with the gross debt to tax ratio; non-OECD countries ................... 43 

Figure 26: OLS estimation with the log gross debt to tax ratio; OECD countries .................... 43 

Figure 27: OLS estimation with the log gross debt to tax ratio; non-OECD countries ............. 44 

Figure 28: OLS estimation for additional spending with the log gross debt to tax ratio; OECD 

countries .................................................................................................................................... 44 

Figure 29: OLS estimation for additional spending with the log gross debt to tax ratio; non-

OECD countries ........................................................................................................................ 44 

Figure 30: OLS estimation with the log gross debt to tax ratio with less control variables ...... 45 



Page 31 of 69 

Figure 31: Total spending depending on debt to GDP times tax ratio ...................................... 45 

Figure 32: OLS estimation for with the debt to GDP times tax ................................................ 46 

Figure 33: OLS estimation for with the debt to GDP times tax ratio; OECD countries ........... 46 

Figure 34: OLS estimation for with the debt to GDP times tax ratio; non-OECD countries .... 46 

Figure 35: AIC and BIC for gross debt to tax times GDP ratio vs. control variables ............... 47 

Figure 36: Total spending depending on debt to GDP times tax ratio; low- and middle-income 

countries .................................................................................................................................... 48 

Figure 37: OLS estimation with the debt to GDP times tax ratio; middle-income countries .... 48 

Figure 38: OLS estimation with the debt to GDP times tax ratio; low-income countries ......... 48 

Figure 39: OLS estimation with financial assets, liabilities and net (financial) worth ............. 49 

Figure 40: Total spending depending on debt in foreign currencies ......................................... 49 

Figure 41: OLS estimation including debt in foreign currencies .............................................. 49 

Figure 42: OLS estimation including debt in foreign currencies; OECD countries .................. 50 

Figure 43: OLS estimation including debt in foreign currencies; non-OECD countries .......... 50 

Figure 44: Total spending depending on external debt ............................................................. 50 

Figure 45: OLS estimation including external debt .................................................................. 51 

Figure 46: OLS estimation including including external debt; OECD countries ...................... 51 

Figure 47: OLS estimation including including external debt; non-OECD countries .............. 51 

Figure 48: OLS estimation including debt average maturity .................................................... 52 

Figure 49: OLS estimation including debt average maturity; OECD countries ........................ 52 

Figure 50: OLS estimation including debt average maturity; non-OECD countries ................ 52 

Figure 51: Comparison of average debt maturity ...................................................................... 53 

Figure 52: Total spending depending on years needed to pay back debt .................................. 53 

Figure 53: Total spending depending on years needed to pay back debt; outliers excluded .... 53 

Figure 54: OLS estimation including years needed to pay back debt ....................................... 54 

Figure 55: OLS estimation including years needed to pay back debt; OECD countries ........... 54 

Figure 56: OLS estimation including years needed to pay back debt; non-OECD countries ... 54 

Figure 57: Total spending depending on the primary balance sustainability gap ..................... 55 

Figure 58: OLS estimation with the primary balance sustainability gap .................................. 55 

Figure 59: Total spending depending on the overall fiscal sustainability gap .......................... 55 

Figure 60: OLS estimation with the overall fiscal sustainability gap; OECD countries ........... 56 

Figure 61: OLS estimation with the overall fiscal sustainability gap; non-OECD countries .... 56 

Figure 62: Total spending depending on the debt rating ........................................................... 56 

Figure 63: OLS estimation with the debt rating ........................................................................ 57 

Figure 64: OLS estimation with the debt rating; OECD countries............................................ 57 

Figure 65: OLS estimation with the debt rating; non-OECD countries .................................... 57 



Page 32 of 69 

Figure 66: Total spending depending on CDS-spread .............................................................. 58 

Figure 67: OLS estimation with CDS-spread ............................................................................ 58 

Figure 68: OLS estimation with CDS-spread; OECD countries ............................................... 58 

Figure 69: OLS estimation with CDS-spread; non-OECD countries ........................................ 59 

Figure 70: OLS estimation with fiscal rules .............................................................................. 59 

Figure 71: OLS estimation with fiscal rules; OECD countries ................................................. 59 

Figure 72: OLS estimation with fiscal rules; non-OECD countries .......................................... 60 

Figure 73: AIC and BIC for OLS with fiscal rules vs. only control variables .......................... 60 

Figure 74: OLS estimation with fiscal rules and log debt to tax times GDP ratio .................... 61 

Figure 75: OLS estimation with fiscal rules and log debt to tax times GDP ratio; non-OECD 

countries .................................................................................................................................... 61 

Figure 76: OLS estimation with fiscal rules and log debt to tax times GDP ratio; OECD countries

 ................................................................................................................................................... 61 

Figure 77: AIC and BIC for fiscal rules and gross debt to tax times GDP ratio vs. gross debt to 

tax times GDP ratio ................................................................................................................... 62 

Figure 78: OLS estimation for the fiscal balance in 2020 with debt to GDP ratio; OECD countries

 ................................................................................................................................................... 63 

Figure 79: OLS estimation for the fiscal balance in 2020 with debt to GDP ratio; non-OECD 

countries .................................................................................................................................... 63 

Figure 80: Debt ratio and CDS spread in Greece, Japan, Venezuela and Portugal ................... 64 

Figure 81: Panel regression of debt levels on CDS yields; advanced countries ........................ 64 

Figure 82: Panel regression of debt levels on CDS yields; emerging countries ........................ 65 

Figure 83: Panel regression of (lagged) debt levels on CDS yields .......................................... 65 

Figure 84: Panel regression of (lagged) debt levels on CDS yields; advanced countries ......... 66 

Figure 85: Panel regression of (lagged) debt levels on CDS yields; emerging countries ......... 66 
 

  



Page 33 of 69 

List of Abbreviations  

AIC ................................................................................................ Akaike's information criterion 

ARG ............................................................................................................................... Argentina 

BIC ............................................................................................... Bayesian information criterion 

BIS .......................................................................................... Bank for International Settlements 

CDS ................................................................................................................credit default swaps 

e.g. .......................................................................................................................... exempli gratia 

EC .............................................................................................................. European Commission 

ECB .......................................................................................................... European Central Bank 

EU ........................................................................................................................ European Union 

GFC .......................................................................................................... Global Financial Crisis 

HDI .................................................................................................... Human Development Index 

i.e. .......................................................................................................................................... id est 

IMF .................................................................................................. International Monetary Fund 

IRQ .......................................................................................................................................... Iraq 

MEX .................................................................................................................................. Mexico 

MMT .................................................................................................... Modern Monetary Theory 

MUS ............................................................................................................................... Mauritius 

OLS .......................................................................................................... Ordinary Least Squares 

TSCG ..... Treaty on Stability, Coordination & Governance in the Economic & Monetary Union 

TUK .................................................................................................................................... Turkey 

TUV .................................................................................................................................... Tuvalu 

U.S. ........................................................................................................................... United States 

UKR ................................................................................................................................... Ukraine 

UNCTAD .............................................  United Nations Conference on Trade and Development 

 

  



Page 34 of 69 

Figures 

Data source: Kose, M. Ayhan, Sergio Kurlat, Franziska Ohnsorge, and Naotaka Sugawara (2017). "A Cross-

Country Database of Fiscal Space." World Bank Policy Research conn Working Paper 8157, World Bank, 

Washington, DC (last updated spring 2021), https://www.worldbank.org/en/research/brief/fiscal-space, retrieved 

02.05.2021 

Data source: Fiscal Rules, last updated 2015, Source: Schaechter, A., Kinda, T., Budina, M. N., Weber, A., & 

Guerguil, M. (2012). Fiscal Rules in Response to the Crises. Toward the "Next-Generation" Rules: A New 

Dataset. IMF; https://www.imf.org/external/datamapper/FiscalRules/map/map.htm, retrieved 14.05.2021 

Data source: Fiscal Rules, last updated 2015, Source: Schaechter, A., Kinda, T., Budina, M. N., Weber, A., & 

Guerguil, M. (2012). Fiscal Rules in Response to the Crises. Toward the "Next-Generation" Rules: A New 

Dataset. IMF; https://www.imf.org/external/datamapper/FiscalRules/map/map.htm, retrieved 14.05.2021 

Figure 1. Japan and USA government gross debt in % of GDP since 1990 

Figure 2: Number of fiscal rules between 1994 and 2015 

Figure 3: Number of escape rules for national fiscal rules between 1994 and 2015 
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Data source: As for all following figures, individual data sources are given in Table 1.  

 

 

Figure 4: OLS estimation of total fiscal stimulus; only control variables 

Figure 5: OLS estimation for OECD countries; only control variables 

Figure 6: OLS estimation for non-OECD countries; only control variables 
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Figure 7: OLS estimation for low- and middle-income countries; only control variables 

Figure 8: Total Spending depending on the gross debt ratio; OECD countries 

Figure 9: Total spending depending on the gross debt ratio; non-OECD countries 
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Figure 10: OLS estimation with the gross debt to GDP ratio 

Figure 11: OLS estimation with the gross debt to GDP ratio; OECD countries 
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Figure 12:OLS estimation with the gross debt to GDP ratio; non-OECD countries 

Figure 13: OLS estimation with the log gross debt to GDP ratio 

Figure 14: OLS estimation with the log gross debt to GDP ratio; OECD countries 
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Figure 15: OLS estimation with the log gross debt to GDP ratio; non-OECD countries 

Figure 16: OLS estimation with higher power gross debt to GDP ratios 
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Figure 17: OLS estimation with higher power gross debt to GDP ratios; 

OECD countries 

Figure 18: OLS estimation with higher power gross debt to GDP ratios; 

non-OECD countries 
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Figure 19: OLS estimation with the net debt to GDP ratio 

Figure 20: OLS estimation with the net debt to GDP ratio; OECD countries 

Figure 21: OLS estimation with the net debt to GDP ratio; non-OECD countries 
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Figure 22: AIC and BIC for gross vs. net debt ratios 

Figure 23: Total spending depending on debt to tax ratio 
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Figure 24: OLS estimation with the gross debt to tax ratio; OECD countries 

Figure 25: OLS estimation with the gross debt to tax ratio; non-OECD countries 

Figure 26: OLS estimation with the log gross debt to tax ratio; OECD countries 



Page 44 of 69 

 

 

 

Figure 27: OLS estimation with the log gross debt to tax ratio; non-OECD countries 

Figure 28: OLS estimation for additional spending with the log gross debt to tax ratio; 

OECD countries 

Figure 29: OLS estimation for additional spending with the log gross debt to 

tax ratio; non-OECD countries 
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Figure 30: OLS estimation with the log gross debt to tax ratio with less control variables 

Figure 31: Total spending depending on debt to GDP times tax ratio 
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Figure 32: OLS estimation for with the debt to GDP times tax 

Figure 33: OLS estimation for with the debt to GDP times tax ratio; OECD countries 

Figure 34: OLS estimation for with the debt to GDP times tax ratio; non-OECD countries 
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Figure 35: AIC and BIC for gross debt to tax times GDP ratio vs. control 

variables 
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Figure 36: Total spending depending on debt to GDP times tax ratio; low- and 

middle-income countries 

Figure 37: OLS estimation with the debt to GDP times tax ratio; 

middle-income countries 

Figure 38: OLS estimation with the debt to GDP times tax ratio; 

low-income countries 
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Figure 39: OLS estimation with financial assets, liabilities and net (financial) worth 

Figure 40: Total spending depending on debt in foreign currencies 

Figure 41: OLS estimation including debt in foreign currencies 
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Figure 42: OLS estimation including debt in foreign currencies; OECD countries 

Figure 43: OLS estimation including debt in foreign currencies; non-OECD 

countries 

Figure 44: Total spending depending on external debt 



Page 51 of 69 

 

 

 

Figure 45: OLS estimation including external debt 

Figure 46: OLS estimation including including external debt; OECD countries 

Figure 47: OLS estimation including including external debt; non-OECD countries 
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Figure 48: OLS estimation including debt average maturity 

Figure 49: OLS estimation including debt average maturity; OECD countries 

Figure 50: OLS estimation including debt average maturity; non-OECD countries 
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Figure 51: Comparison of average debt maturity 

Figure 52: Total spending depending on years needed to pay back debt 

Figure 53: Total spending depending on years needed to pay back debt; 

outliers excluded 
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Figure 54: OLS estimation including years needed to pay back debt 

Figure 55: OLS estimation including years needed to pay back debt; OECD countries 

Figure 56: OLS estimation including years needed to pay back debt; non-OECD countries 
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Figure 57: Total spending depending on the primary balance sustainability gap 

Figure 58: OLS estimation with the primary balance sustainability gap 

Figure 59: Total spending depending on the overall fiscal sustainability gap 



Page 56 of 69 

 

 

  

Figure 60: OLS estimation with the overall fiscal sustainability gap; OECD countries 

Figure 61: OLS estimation with the overall fiscal sustainability gap; non-OECD countries 

Figure 62: Total spending depending on the debt rating 



Page 57 of 69 

 

 

 

 

  

Figure 63: OLS estimation with the debt rating 

Figure 64: OLS estimation with the debt rating; OECD countries 

Figure 65: OLS estimation with the debt rating; non-OECD countries 
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Figure 66: Total spending depending on CDS-spread 

Figure 67: OLS estimation with CDS-spread 

Figure 68: OLS estimation with CDS-spread; OECD countries 
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Figure 69: OLS estimation with CDS-spread; non-OECD countries 

Figure 70: OLS estimation with fiscal rules 

Figure 71: OLS estimation with fiscal rules; OECD countries 
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Figure 72: OLS estimation with fiscal rules; non-OECD countries 

Figure 73: AIC and BIC for OLS with fiscal rules vs. only control variables 



Page 61 of 69 

 

 

 

Figure 74: OLS estimation with fiscal rules and log debt to tax times GDP ratio 

Figure 76: OLS estimation with fiscal rules and log debt to tax times GDP ratio; OECD 

countries 

Figure 75: OLS estimation with fiscal rules and log debt to tax times GDP ratio; 

non-OECD countries 
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Figure 77: AIC and BIC for fiscal rules and gross debt to tax times GDP ratio vs. 

gross debt to tax times GDP ratio 
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Figure 78: OLS estimation for the fiscal balance in 2020 with debt to GDP ratio; 

OECD countries 

Figure 79: OLS estimation for the fiscal balance in 2020 with debt to GDP ratio; 

non-OECD countries 
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Figure 80: Debt ratio and CDS spread in Greece, Japan, Venezuela and Portugal 

Figure 81: Panel regression of debt levels on CDS yields; advanced countries 



Page 65 of 69 

 

 

Figure 82: Panel regression of debt levels on CDS yields; emerging countries 

Figure 83: Panel regression of (lagged) debt levels on CDS yields 
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Figure 84: Panel regression of (lagged) debt levels on CDS yields; advanced countries 

Figure 85: Panel regression of (lagged) debt levels on CDS yields; emerging countries 
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