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Differentials between interest rates on government bonds (r) and economic growth rates
(g) are a key determinant of public debt dynamics. What are the predictors of r-g, and what
risks do policy-makers face? Applying regression methods to data on 22 OECD countries
over 1970–2018 shows that higher public debt levels are not predictive of more unfavour-
able r-g in both Eurozone and stand-alone countries, where the latter issue debt in their
own currency. The Euro Crisis – a period characterised by doubts over whether the ECB
would backstop government bond markets – is linked with more unfavourable r-g, but
only in Euro periphery countries. Our results suggest that the Eurozone’s institutional
architecture affects r-g risks. While we find that predicted probabilities of future r –
g < 0 are typically significantly higher than 50 % across OECD economies under conditions
similar to the pre-Covid-19 years, r-g risks are most significant in the Euro periphery.
� 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Olivier Blanchard’s American Economic Association (AEA) presidential address in January 2019 moved the differential
between interest rates on long-term government bonds (r) and economic growth rates (g) into the limelight. By using US
data, Blanchard (2019) shows that government bond yields have more often than not been lower than growth rates. He
argues that, in such an r – g < 0 environment, public debt may not only come without substantial fiscal costs, but also with
limited welfare costs. The call for a ‘‘richer discussion of the costs of debt and of fiscal policy than is currently the case”
(Blanchard, 2019, p. 1197) has been met with extensive debates in academia and policy-making circles geared towards gain-
ing a better understanding of r-g. While the budget constraint is softer when the r-g differential is favourable (r < g) – gov-
ernments can run primary fiscal deficits and still see a falling public-debt-to-GDP ratio (e.g. De Grauwe and Ji, 2019) –, others
have stressed that the risks related to an unfavourable development in the interest-growth environment should not be
underestimated given the volatility of r-g and the proneness of governments to running fiscal deficits that are too high
(e.g. Wyplosz, 2019). Furthermore, the increase in public-debt-to-GDP ratios due to the COVID-19 crisis (e.g. IMF, 2021) trig-
gered growing concerns that countries with higher public debt levels may face elevated r-g risks.

This paper contributes to the literature by analysing the predictors of r-g differentials and future r-g risks for a large group
of advanced economies that are OECD members. Exploring the predictors of r-g is important, because what matters for fiscal
policy and debt dynamics is not so much the level of interest rates but interest-growth differentials (Blanchard, 2023). With
favourable interest-growth differentials (r < g), the intertemporal budget constraint may no longer bind the government.
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However, in an unfavourable r-g environment (r > g), a sovereign debt that previously seemed manageable may turn unsus-
tainable. Hence, we address the question what economic, fiscal and institutional factors are important in explaining differ-
ences in r-g differentials and future r-g risks across OECD countries. In this context, we conceptualise the interest-growth
environment as a risk factor for fiscal policy-makers, as (future) r-g differentials determine the extent to which governments
can run primary fiscal deficits without pushing the public-debt-to-GDP ratio up. In doing so, we contribute to a better under-
standing of the evolution of r-g risks and their predictors. Recent literature already provides some insights for groups of
advanced and developing countries (Mauro and Zhou, 2021; Mehrotra and Sergeyev, 2021; Lian et al., 2020; Checherita-
Westphal and Domingues Semeano, 2020; Escolano et al., 2017; Turner and Spinelli, 2011); however, an in-depth empirical
investigation for a larger group of OECD countries is missing. A particular contribution of this paper is that we provide evi-
dence about whether the predictors of r-g differentials and related risks differ when we compare Eurozone member coun-
tries with ‘stand-alone’ countries, where the latter issue government debt in their own currency (e.g. UK, Japan). We
distinguish between Eurozone and stand-alone countries because the institutional architecture in the Eurozone is special:
a fully integrated monetary union is not matched by fiscal union, as fiscal policy competences largely remain in the hands
of national fiscal policy-makers. Therefore, the sovereign debt position of individual Eurozone member countries is more
fragile: Eurozone governments can experience self-fulfilling rollover crises as they issue debt in Euros, a currency over which
they de-facto do not have control. This makes them prone to being pushed into liquidity problems – which is not the case for
advanced stand-alone countries whose central bank serves as a credible backstop for government debt (Bianchi and
Mondragon, 2022; De Grauwe and Ji, 2013a). The literature therefore highlights that the Eurozone’s institutional architecture
gives rise to a special fragility (De Grauwe and Ji, 2022). This paper assesses both the impact of entering the Eurozone before
the financial crisis as well as of the Euro Crisis on r-g differentials by taking macroeconomic and institutional differences
between Eurozone countries and stand-alone countries into account.

We construct a panel data set for 22 OECD countries – 11 Eurozone, 11 stand-alone – over the time period 1970–2018,
which shows that there are substantial differences in the occurrence of negative r-g episodes across countries. We use the
data to conduct regression analysis. Our results highlight that public-debt-to-GDP ratios are consistently a poor predictor of
r-g differentials. However, other explanatory variables relate significantly to r-g: the real long-term interest rate, inflation,
primary fiscal balances, financial openness, and the safety of government bonds – although there are important differences
in how some of these factors are associated with r-g when we compare Eurozone and stand-alone countries. In particular, we
find that the safety of government bonds – measuring the historical correlation of government bond yields with a safety
benchmark – played a special role in moderating the impact of a) entering the Eurozone and b) the Euro Crisis. Future r-g
risks differ markedly across OECD countries: risks are highest in the Eurozone periphery, and this will further complicate
the governance of the fragile monetary union.

The rest of the paper is structured as follows. Section 2 situates our contribution in the related literature. Section 3 pre-
sents the data set and descriptive statistics on r-g differentials. Sections 4–6 present the econometric results based on fixed-
effects regressions, quantile regressions and probit regressions, respectively. Section 7 summarises and concludes.
2. Related literature

The public debt accumulation equation can be written as:1
1 Not
PDebtt � PDebtt�1 ¼ 1þ rt
1þ gt

� PDebtt�1 þ pFD � rt � gtð Þ � PDebtt�1 þ pFD ð1Þ
where PDebt is the public-debt-to-GDP ratio, pFD is the primary fiscal deficit in percent of GDP, r is the average long-term
government bond yield and g is the nominal GDP growth rate. This tells us that the sustainability of public debt is influenced
by the interest-growth regime (e.g. Escolano, 2010; Barrett, 2018). If interest rates on government bonds exceed GDP growth
(r – g > 0), then the public-debt-to-GDP ratio (defined as the government’s gross debt in percent of nominal GDP) will show
an increasing trend as long as the government does not achieve a large enough primary fiscal surplus, where the latter means
that tax revenues must exceed government expenditure after excluding interest payments. However, if interest rates are
lower than GDP growth rates (r – g < 0), public debt dynamics are inherently stable, as the public-debt-to-GDP ratio will
show a downward trend as long as there is not too large a primary fiscal deficit. Mian et al. (2022) argue that whether a mod-
est permanent increase in the fiscal deficit can be sustained also depends on how strongly r-g reacts to changes in public
debt. (Reis, 2021) proposes an analysis according to which there is still a well-defined government budget constraint with
r<g if the economy is dynamically inefficient.

In any case, r-g is a major determinant of public debt dynamics. But what is the rationale for studying the impact of (ini-
tial) public debt levels and other factors on r-g, i.e. reverse causality? Blanchard (2023) shows that what matters for fiscal
policy and debt dynamics is not so much the level of r but r minus g. The increase in public-debt-to-GDP ratios during
the pandemic (e.g. IMF, 2021) has triggered concerns that countries with higher public debt levels may face larger risks
of an unfavourable development in r-g differentials than countries with lower debt ratios. At higher public-debt-to-GDP
levels, the probability of default may increase when problems in servicing the debt arise. This in turn may lead to an increase
e that the following ignores stock-flow adjustments for brevity (e.g. IMF 2011).
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in government bond yields in the future and it may even reduce economic growth (e.g. Baum et al., 2013), thereby rendering
r-g differentials more unfavourable. While some papers provide evidence suggesting a significant association of higher levels
of government debt with higher government bond yields (e.g. Attinasi et al., 2010; Laubach, 2009), other papers find that the
relationship is less clear and may be contingent on the time period and country sample (e.g. Beirne and Fratzscher, 2012; De
Grauwe and Ji, 2013a). It is essentially an empirical question whether higher public debt levels are indeed linked to more
unfavourable r-g differentials. This paper sets out to provide answers while controlling for other confounding factors such
as economic and fiscal fundamentals and the safe asset status of government bonds (e.g. Habib et al., 2020).

While r-g differentials are a key determinant of public debt dynamics, this paper conceptualises r-g more broadly as a risk
factor for fiscal policy, because the (future) interest-growth environment shapes the room for manoeuvre of fiscal policy
makers: lower r-g differentials may ease the pressure of running primary fiscal surpluses; vice versa, higher r-g differentials
complicate the life of fiscal policy-makers – especially in the Eurozone, where target levels of the public-debt-to-GDP ratio
are a core control indicator in the EU’s fiscal rules (e.g. European Fiscal Board, 2019). (Di Serio et al., 2021) show that fiscal
policy can be more effective when r-g differentials are favourable due to higher fiscal multipliers.Furthermore, Di Serio et al.
(2021) show that fiscal policy can be more effective when r-g differentials are negative due to higher fiscal multipliers. In this
context, we view a higher (lower) probability of an unfavourable development in the r-g environment as a higher (lower) r-g
risk, and study the factors that help predict (future) r-g differentials. Table 1 illustrates the risks of an unfavourable devel-
opment in r-g for fiscal policy-makers. If the initial public-debt-to-GDP ratio is 60 % and the r-g differential favourable at �1
percentage point (r < g), then the government can run a primary fiscal deficit of 0.6 % of GDP and still stabilise the debt ratio
at its initial level.2 With an unfavourable r-g differential of 1 percentage point (r > g), however, the government would have to
run a primary surplus of 0.6 % to ensure that public-debt-to-GDP does not rise. Table 1 further shows that with higher initial
public debt levels, the r-g risks for fiscal policy-makers are magnified, because a stabilisation of the public debt ratio at the ini-
tial level requires more restrictive fiscal policies than at lower public debt levels. Favourable r-g differentials (r < g) in the years
running up to the Covid-19 crisis in advanced countries provided arguments for more expansionary fiscal policy to boost eco-
nomic growth (e.g. Blanchard, 2019; De Grauwe and Ji, 2019). However, given the rise to historically high levels of public debt in
advanced countries during the Covid-19 crisis (e.g. IMF, 2021), there are now doubts about debt sustainability if r-g differentials
turn unfavourable (e.g. Wyplosz, 2019; Rogoff, 2020). Hence, while it is an empirical question whether higher public debt levels
in advanced economies predict more unfavourable r-g differentials (which will be analysed in the remainder of the paper), the
mechanics of public debt accumulation make it unavoidable that risks for fiscal policy-makers related to a deterioration of r-g
are magnified at higher debt levels.

One main contribution compared to previous studies that estimate predictors of r-g differentials based on groups of
advanced and developing economies (Mauro and Zhou, 2021; Mehrotra and Sergeyev, 2021; Lian et al., 2020; Checherita-
Westphal and Domingues Semeano, 2020; Escolano et al., 2017; Turner and Spinelli, 2011) is that we pay particular attention
to the distinction between Eurozone countries and stand-alone countries. The motivation for this distinction is rooted in the
Eurozone fragility theory put forward by De Grauwe (2012), which has found support in empirical tests (e.g. De Grauwe and
Ji, 2013a; Saka et al., 2015). According to this theory, Eurozone member countries are more prone to experiencing rollover
crises because of negative market sentiments. Stand-alone countries issue government debt in their own currency, fully
backed by their own central bank, so that investors anticipate that governments will always obtain the liquidity required
to pay them out at maturity. However, individual Eurozone members issue bonds in Euros, a currency over which they
de facto do not have control, as they have delegated monetary policy competences to the ECB at the supranational level. This
makes individual Eurozone countries more vulnerable to experiencing rollover crises that can also deepen an economic
downturn when the ECB is not fully committed to its role of backstopping government bond markets (Bianchi and
Mondragon, 2022; De Grauwe and Ji, 2022). Against this background, we will assess the impact of a) entering the Eurozone
before the financial crisis and b) the impact of the Euro Crisis on r-g differentials, and we will pay attention to potential dif-
ferences in the predictors of r-g compared to stand-alone countries, in particular when we consider the safety status of gov-
ernment bonds. Previous literature has highlighted that Eurozone membership in the run-up to the Euro crisis led to a fall in
risk spreads as investors bet on a decline in the sovereign risk of several member countries, so that government bond yields
in countries such as Italy and Spain converged towards the yield level in Germany (e.g. Baldwin et al., 2015; Turner and
Spinelli, 2011). Furthermore, the literature has extensively dealt with the Eurozone crisis and its implications for the evolu-
tion of interest rates and economic growth across the monetary union (e.g. De Grauwe and Ji, 2012; Morys, 2014;
Heimberger, 2017). However, this is the first paper to provide extensive empirical tests on the predictors of r-g differentials
in Eurozone versus stand-alone countries by paying special attention to Euro membership and crisis episodes while account-
ing for economic and fiscal fundamentals as well as institutional factors.
3. Data

This section describes the data set for the empirical analysis. It covers 22 OECD countries, half of which are from the Euro-
zone, and the other half is ‘‘stand-alone”, i.e. issuing sovereign debt in their own currency. The 11 stand-alone countries
include: Australia, Canada, Denmark, Japan, Norway, New Zealand, South Korea, Sweden, Switzerland, UK, and USA. The
2 Notably, for simplification we abstract from stock-flow adjustments.
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Table 1
The fiscal stance required to stabilise the public debt ratio depends on the r-g differential.

Public-debt-to GDP r-g Required primary balance

60 1.0 0.6
60 �1.0 �0.6
100 1.0 1.0
100 �1.0 �1.0
160 1.0 1.5
160 �1.0 �1.5

Notes: own calculations. Public-debt-to-GDP refers to the initial public debt ratio in % of GDP; r-g is the interest-growth differential (in percentage points);
required primary balance is the primary fiscal balance in % of GDP (i.e. government revenue minus expenditures excluding interest payments) required to
stabilise the public-debt-to-GDP at the initial level in column 1 given the r-g differential in column 2.
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11 Eurozone countries are split into a group of six core and five periphery countries. The Euro periphery includes Greece,
Italy, Ireland, Portugal and Spain; and the Euro core lists Austria, Belgium, Finland, France, Germany and Netherlands. The
distinction between Euro core and periphery is not arbitrary. The core and periphery country groups can be inductively
derived from relevant macroeconomic data (Gräbner et al., 2020a). Core and periphery countries share certain distinguishing
characteristics in terms of GDP per capita, industrial production, unemployment and inflation, respectively. Hence, the core-
periphery classification has often been used in existing studies (e.g. Simonazzi et al., 2013; Gräbner et al., 2020b).

We obtain data on long-term government bond yields (r) and nominal GDP growth rates (g), which we use to calculate r-g
differentials. We use data on average market interest rates for government bonds maturing in 10 years,3 which provide good
coverage for a large set of OECD countries over the last decades.4 The level of government debt is measured in terms of the
public-debt-to-GDP ratio (PDebt). For the set of explanatory variables, we also collect data on real long-term interest rates
(i.e. nominal rates adjusted for inflation; realLTrate). The inflation rate is measured as the annual change in consumer prices
(inflation). Furthermore, we consider data on population growth (popgrowth) and on the primary fiscal balance (i.e. the head-
line fiscal balance excluding interest payments; primaryFB). To test whether financial openness has an impact on r-g differen-
tials, we use data on de-jure openness based on the Chinn-Ito Index (Chinn and Ito, 2006). The Chinn-Ito index captures changes
in legally established barriers to financial transactions (Gräbner et al., 2021). Notably, it can be understood as a proxy for finan-
cial repression, which has been argued to reduce the cost of debt and, thereby, r-g differentials (e.g. Reinhart and Sbrancia, 2015;
Escolano et al., 2017). We would expect a positive and significant coefficient in the regression analysis if lower financial open-
ness (i.e. financial repression) were strongly associated with lower r-g differentials. Furthermore, we construct a set of dummy
variables. The first dummy variable captures membership of Eurozone countries in the monetary union, which is set to 1 for the
year when the respective country entered the Euro up to the year 2006. This captures whether Euro membership before the
financial crisis had an impact on r-g differentials. We use a second dummy variable for the Euro Crisis period, which we set
to 1 for all 11 Eurozone countries over the time period 2008 to 2012.5 We use 2008 as the start year of the Euro crisis dummy
because that is when worries about sovereign debt and financing costs in various Eurozone countries became more prominent
against the backdrop of the recession triggered by the financial crisis (Mody and Sandri, 2012).6 The intense phase of the Euro
Crisis only ended in 2012 after ECB president Mario Draghi’s „Whatever-it-takes‘‘ speech and the announcement of the ECB’s
Outright Monetary Transactions program (e.g. Saka et al., 2015). Finally, we construct a dummy variable for the same time per-
iod that we set to one for all 11 stand-alone countries.

We include the variable ‘‘safety” that captures whether government bonds are considered to be ‘‘safe haven assets”. As
the Eurozone’s economically and politically strongest country, Germany is typically considered as a ‘‘safe haven” in the sense
that when there is a flight to safety in times of crisis, investors move into bunds as they are considered to be safest (e.g. Gabor
3 This choice differs somewhat from the concept of the average implicit interest rate on net government debt as in equation (1), which takes interest receipts
earned on government assets into account. The problem is that there is substantial heterogeneity in the size of government asset holdings in different OECD
countries, and there are severe data limitations on the implicit interest rate on net government debt. Furthermore, using the implicit rate on net government
debt would not be suitable for regression analysis, because the implicit rate can easily increase very strongly when net government debt levels are low (Turner
and Spinelli 2011).

4 Blanchard (2019) makes adjustments to the nominal interest rate on long-term governments bonds: He uses the weighted average of one-year and ten-
year interest rates with weights computed so as to match the average maturity of public debt (which changes over time). As Wyplosz (2019) explains in detail,
it is not clear whether this adjustment is really desirable. What is more, Blanchard’s adjustment procedure cannot be used in a multi-country data set. Hence,
we will use the practice in other parts of the literature, by measuring r with the marginal rate on government debt, i.e. the market interest rate on new
government borrowing or on the secondary market with a residual maturity of around 10 years – as previous studies have also done (e.g. Wyplosz 2019; Lian
et al. 2020). Mauro and Zhou (2021) use effective interest rates (i.e. the ratio of interest expenses to government debt), but we prefer average market rates,
because they respond less quickly to changes in global and financial conditions, and the data coverage is significantly better for our OECD sample.

5 The most intense phase of the Euro Crisis ended in 2012 after Draghi’s famous „Whatever-it-takes‘‘ speech and the announcement of the ECB’s OMT
program, leading to a fast and strong decline in government bond yields that had increased massively in several member countries over the course of the earlier
Euro crisis years (e.g. Saka et al. 2015).

6 Interest rate spreads between Germany and other Eurozone countries were still small (close to zero) during the summer of 2007, when the US subprime
crisis and global financial stress were transmitted to Europe. After the Bear Sterns rescue and the Lehman Brothers bankruptcy in 2008, the Eurozone dimension
of the banking crisis led to a modest increase in spreads; but spreads then widened more strongly in 2010 and 2011 when the crisis evolved into a full-blown
phase (Mody and Sandri 2012).
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and Vestergaard, 2018). Our variable ‘‘safety” is based on recursively computing the correlation of the long-term government
bond yields of country i with the government bond yields of Germany (the ‘‘safety benchmark”) between the beginning of
the sample t0 (typically the year 1970) and t-1:
7 As s
yields a
GDP gro

8 As F
also con
effects

9 Figu
10 We
variable
safetyi;t ¼ Correlt0;t�1ðri; rdeuÞ ð2Þ
where ri is the long-term government bond yield of country i and rdeu is Germany’s government bond yield. This variable is
an ‘‘inertia” term, as it captures whether the bonds issued by a respective country behaved more similar to German govern-
ment bonds in the past: a strong positive correlation indicates that bond yields behaved similar to the safety benchmark of
German yields. Higher (lower) values imply more (less) safe bonds. Table A1 in the appendix presents a summary of all the
variables and their sources.

Descriptive statistics for all the variables in our data set are available in Table A2 of the appendix. To obtain some descrip-
tive insights, Panel A) of Fig. 1 plots the 5-year moving average over 1970–2018 for r-g differentials – by distinguishing the
Eurozone core, the Eurozone periphery and the stand-alone sample. We used GDP-weights to give more weight to observa-
tions from larger countries and correspondingly less weight to those from smaller countries. In the Eurozone core and in
stand-alone countries, differentials of r-g were, on average, favourable in the 1970s (r < g). However, in the 1970s r-g
was unfavourable in the periphery (r > g). Differentials of r-g then increased steeply in the 1980s in all three groups, turning
unfavourable; they started to fall in the 1990s. The development towards more favourable r-g was temporarily reversed after
the financial crisis, when r-g differentials in Eurozone periphery countries increased much more than in stand-alone and
Eurozone countries.7 However, in the last years of our data sample, r-g differentials again fell below zero for all three groups.
Panel A of Fig. 1 shows that r-g differentials in OECD countries went through substantial swings, but negative r-g differentials
were not a new phenomenon in the years running up to the Covid-19 crisis: both in the 1970s and in the years before the finan-
cial crisis, we report the occurrence of r – g < 0.

Panel B) of Fig. 1 shows the evolution of GDP-weighted public-debt-to-GDP ratios. During the 1970s and most of the
1980s, public debt levels were, on average, higher in the stand-alone sample than in the Eurozone. However, public debt
levels did not increase in the stand-alone countries from the late 1980s up to the financial crisis. The impact of the crisis
led to a rise in public-debt-to-GDP ratios. The Eurozone – and especially its periphery – already went into the crisis with
higher public debt levels than in stand-alone countries, but public-debt-to-GDP increased further and more strongly over
the course of the Euro Crisis than in stand-alone countries.

Observations with r-g < 0 represent 47.4 % of the sample (see Fig. 2). However, there are substantial differences across
countries. While Japan spent about 70 % of the years covered in our sample with r < g, Eurozone periphery countries such
as Greece and Italy only show a share of about 30 %. In the US and Germany, the proportion of r-g < 0 is slightly above
50 % of the years, respectively, which puts these countries in the extended top group, behind the stand-alone countries Japan,
South Korea and Switzerland, but also behind the Eurozone core countries Austria and Netherlands.8 The mean r-g differen-
tial for the whole sample is positive at 0.79 (and the median is somewhat lower at 0.24) – with a large standard deviation of
4.34, which indicates substantial volatility.9

Against this background, the regression analysis in the next sections proceeds in three steps. First, we analyse the predic-
tors of r-g differentials by using fixed-effects panel regressions (Section 4). Second, we analyse whether public debt, the
safety of government bonds and other factors are related to more unfavourable r-g differentials in the future based on quan-
tile regressions (Section 5). Third, we quantify the probabilities of r > g in the future based on probit regressions (Section 6).
4. Panel regressions: Predictors of r-g differentials

The dependent variable rg was tested for panel unit roots and confirmed to be stationary; cointegration test results show
that our variables are cointegrated.10 We estimate the following baseline model:
rgi;t ¼ aþ bPDebti;t�1 þ hrealLTRi;t�1 þ cXi;t þ fi þ ei;t ð3Þ
where rgi;t is the r-g differential (i.e. 10-year government bond yield, r, minus GDP growth rate, g); a is a constant; PDebti;t�1

is the lagged public-debt-to-GDP ratio; realLTRi;t�1 is the lagged real long-term interest rate; Xi;t is a vector with additional
control variables (inflation, population growth, primary fiscal balance, financial openness, safety of government bonds); and
fi represents country-fixed effects, which we include to control for unobservable country heterogeneity.
hown by Figure A1 in the supplementary appendix, the strong rise in r-g in Euro periphery countries was due to both an increase in government bond
nd a fall in GDP growth rates. Figures A2 and A3 in the appendix provide further descriptive insights into our data by plotting government bond yields,
wth rates and r-g differentials separately for all the individual OECD countries in our sample.
igure A5 in the appendix shows, the relationship between the length of r-g episodes and the initial level of public debt is essentially flat. This result is
firmed by a panel regression of the length of negative r-g episodes on the public-debt-to-GDP ratio controlling for country-fixed effects and time-fixed
(see Table A3).
re A4 in the appendix presents a kernel density plot concerning the distribution of r-g differentials.
conducted unit root tests and cointegration tests before running the regressions. The Maddala-Wu panel cointegration test results suggest that the
s are cointegrated, so that estimating the models by using OLS is appropriate (see Table A4 in the appendix).
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Fig. 1. R-g differentials and public debt ratios in advanced economies, 1970–2018. Source: OECD, IMF; own calculations (see Table A1 for more details on
the variables and their sources). Euro periphery: Greece, Italy, Ireland, Portugal, Spain. Euro core: Austria, Belgium, Finland, France, Germany, Netherlands.
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Table 2 shows the fixed-effects regression results. Column (1) is the baseline specification without interaction terms. We
can see that the coefficient for the lagged public-debt-to-GDP ratio has the ‘‘wrong” sign (although it is very small and sta-
tistically insignificant); this rejects the hypothesis that higher public debt levels predict more unfavourable r-g differentials.
However, we find that higher primary fiscal balances are significantly associated with more favourable r-g differentials: a
one percentage point of GDP increase in the primary fiscal balance is associated with a decline in the r-g differential by
0.35 percentage points. Fiscal fundamentals matter when it comes to primary fiscal balances, but not when it comes to
the level of public debt. Furthermore, we find that higher real long-term interest rates are related to higher r-g: a 1 percent-
age point increase in the real rate is related to a rise in r-g by 0.59 percentage points. Higher inflation is also significantly
associated with more unfavourable r-g differentials. The other control variables are insignificant.

Column (2) introduces a dummy variable for Euro membership up to the financial crisis, a dummy for the Euro Crisis epi-
sode 2008-2012, and a dummy for the 2008-2012 episode for stand-alone countries. The three dummy variables are inter-
acted with the ‘‘safety” variable capturing to what extent government bonds enjoyed safe asset status in the past. The results
suggest that Euro membership before the start of the financial crisis is associated with more favourable r-g differentials.
However, the positive and significant interaction term with the ‘‘safety” variable indicates that the safety of government
bonds moderates the impact of Euro membership: when entering the Euro, governments with higher safety in government
bonds benefited less in terms of lower r-g differentials when joining the Euro; vice versa, governments whose bonds were
considered riskier in the past benefited more. This finding is consistent with the observation that government bond yields in
Eurozone periphery countries declined when entering the Eurozone as investors saw a decline in individual member coun-
try’s sovereign risk (e.g. Baldwin et al., 2015), which helped reduce r-g differentials. Countries such as Italy and Spain had to
live with a bond yield risk premium vis-à-vis Germany in the 1980s and early 1990s as bond investors saw significant deval-
uation risk against the background of recurring exchange rate crises (e.g. De Grauwe and Ji, 2015). In entering the Eurozone,
government bond yields of periphery countries declined towards the yield levels of Germany, i.e. the safe asset status of
6



Table 2
Fixed-effects regressions on the predictors of r-g differentials, 22 OECD countries over 1970–2018.

(1) (2) (3) (4) (5) (6) (7) (8)
all all excl DEU/US 3 yr avg euro standa peri core

PDebt t-1 �0.004 �0.011 �0.013 �0.009 �0.007 �0.016** �0.038 �0.002
(0.014) (0.011) (0.012) (0.011) (0.020) (0.007) (0.031) (0.027)

realLTratet-1 0.588*** 0.480*** 0.471*** 0.646*** 0.532*** 0.161* 0.249 0.805***

(0.096) (0.093) (0.104) (0.132) (0.144) (0.094) (0.219) (0.120)
inflation 0.510*** 0.404*** 0.445*** 0.581*** 0.275** 0.548*** 0.192 0.098

(0.102) (0.085) (0.095) (0.124) (0.106) (0.116) (0.155) (0.205)
popgrowth �0.291 �0.304 �0.746* �0.619 0.203 �0.178 �1.121 0.856

(0.490) (0.504) (0.431) (0.471) (0.654) (0.794) (1.037) (0.852)
primaryFB �0.346*** �0.230*** �0.245*** �0.268*** �0.267*** �0.227*** �0.158* �0.374***

(0.046) (0.048) (0.058) (0.072) (0.082) (0.063) (0.094) (0.084)
finopen �2.484 �3.803 �3.127 �5.074* �8.655*** 3.473 �9.864*** �2.857

(2.153) (2.389) (2.386) (2.671) (2.692) (2.198) (2.763) (2.094)
safety �0.923 �2.201 �2.034 �1.693 �1.252 �4.409*** �3.403 �0.105

(1.320) (1.380) (1.451) (1.721) (1.557) (1.341) (2.417) (2.616)
safety*EuroMember 2.673** 2.438* 0.161 1.645 3.804** 1.059

(1.247) (1.416) (1.719) (1.429) (1.673) (1.638)
safety*EuroCrisis �15.383*** �15.355*** �22.385*** �15.929*** �14.944*** 6.438

(0.631) (0.568) (2.028) (0.856) (1.113) (4.833)
safety*StandaCrisis �2.863 �2.527 �0.076 �3.681**

(1.981) (1.912) (2.335) (1.630)
EuroMember �2.153* �2.072 0.665 �0.929 �3.194*** �0.270

(1.230) (1.392) (1.642) (1.325) (1.076) (1.369)
EuroCrisis 16.521*** 16.355*** 24.064*** 17.189*** 18.665*** �4.682

(1.110) (1.093) (2.065) (1.355) (1.656) (4.340)
StandaCrisis 3.210* 3.049* 1.215 3.934***

(1.644) (1.602) (2.435) (1.100)
Observations 606 606 533 205 322 284 123 199
Adjusted R2 0.311 0.416 0.428 0.601 0.506 0.300 0.597 0.392

Notes: The dependent variable in all columns is rg (the r-g differential). See Table A1 for a detailed description of all the variables. all. . . all 22 OECD
countries included in the sample; excl DEU/US. . . sample excludes Germany and the US; 3 yr avg. . . 3-year data averages used; euro. . . sample only includes
11 Eurozone countries; standa. . . sample only includes 11 stand-alone countries; peri. . . sample only includes 5 Eurozone periphery countries; core. . .
sample only includes 6 Eurozone core countries. Standard errors (in parentheses) were clustered at the country level. All regressions include country-fixed
effects, where estimates are not shown for brevity. The constant is also not shown. ***, ** and * denote statistical significance at the 1 %, 5 % and 10 % level,
respectively.

Fig. 2. Proportion of years when the differential between government bond yields and GDP growth rates was favourable (r – g < 0), 22 OECD countries over
1970–2018. Source: OECD; own calculations.
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periphery government bonds improved, which went into reverse mode when the Euro Crisis hit. The Euro Crisis is signifi-
cantly associated with an increase in r-g differentials. However, it is important to note that the interaction term of the Euro
Crisis dummy with the ‘‘safety” variable is negative and significant. This indicates that Eurozone countries with a higher
safety of government bonds experienced a substantially less severe deterioration in r-g differentials than countries whose
bonds were considered as riskier in the past. Notably, the interaction term of the 2008–2012 dummy for the stand-alone
countries with the safety variable is insignificant, which suggests that the moderating impact of safe government bonds
played a special role in the Eurozone during the Euro Crisis.

In column (3), we exclude Germany and the US from our sample – the countries with the highest GDP weight in our sam-
ple inside and outside of Eurozone, respectively. The results prove highly robust compared to column (2), which means that
our results are not sensitive to including or excluding these countries. In column (4) of Table 2, we use three-year data aver-
ages to check whether our results are driven by the choice of using annual panel data. The main results are again very similar
to those in column (2). There are two deviations, however: the linear coefficient of the Euro membership dummy switches
sign and loses significance; and the negative association of financial openness with r-g in column (3) is significant at the 10 %
level.

Column (5) is based on the sub-sample of 11 Euro countries; column (6) only considers the data for 11 stand-alone coun-
tries. Using these sub-samples helps us to test whether the predictors of r-g differentials in Eurozone countries are different
from stand-alone countries. Column (7) and column (8) split the Eurozone country sample further into Euro periphery coun-
tries and Euro core countries, respectively. Looking at core and periphery countries separately allows us to test whether the
interaction between safe haven government bonds and the impact of the Euro Crisis differs in these two country groups.

Several findings are noteworthy with regard to the results shown in columns (5)–(8): First, while also controlling for
other confounding factors, higher levels of public debt are not predictive of more unfavourable r-g differentials. Coefficients
of the public-debt-to-GDP ratio consistently have the ‘‘wrong sign”, as lagged public debt values are associated with lower
contemporaneous r-g differentials. In stand-alone countries, there is even a significant negative association. Grosso modo,
this suggests that – while controlling for unobserved country heterogeneity and other covariates – the public-debt-to-
GDP ratio is not predictive of more unfavourable future r-g differentials in advanced economies. This finding contrasts with
the analysis of the predictors of r-g by Checherita-Westphal and Domingues Semeano (2020) for 11 Eurozone countries over
1985–2017, because they find that higher public-debt-to-GDP ratios are significantly related to more unfavourable r-g dif-
ferentials in most of their model specifications. One reason for this difference could be that we are able to look at a longer
time period (1970–2018); another part of the explanation could lie in differences of explanatory variables. In any case, our
results suggest that public debt levels are less significant as a predictor.11 In the next sections, we will check the robustness of
this finding. Second, we find that while inflation is, on average, positively associated with r-g differentials in the stand-alone
country group, the inflation coefficients for the Euro sample are insignificant when we split into periphery and core. The asso-
ciation of long-term interest rates with inflation in the Euro core, the Euro periphery and the stand-alone sample is very similar
in terms of magnitude and significance; however, while higher growth in Eurozone countries is associated with higher inflation,
this is not the case in stand-alone countries,12 which leads to a different overall association of inflation with r-g differentials
when we compare the Eurozone and stand-alone sample. Third, there are differences in how de-jure financial openness relates
to r-g: in the Eurozone periphery, the Chinn and Ito (2006) index is significantly related with more favourable r-g differentials,
which is not the case for stand-alone countries and Euro core countries. This suggests that the reduction in legally established
barriers to financial transactions over the course of the European integration process in the Euro periphery is associated with
lower r-g differentials, and this is inconsistent with the hypothesis that financial repression – which implies lower de-jure
financial openness – is reducing r-g differentials. At the same time, the relationship between lower legal financial barriers
and r-g differentials in stand-alone countries points in a different direction, although it is not significant. The finding for the
stand-alone countries is more consistent with previous findings by Mauro and Zhou (2021) and Escolano et al. (2017) who find
that financial repression is associated with more favourable r-g differentials (for a group of mixed countries and developing
countries, respectively). Further research efforts are needed to explain our finding that financial repression works more in
the expected direction outside of the Eurozone (Reinhart and Sbrancia, 2015). Fourth, the real long-term interest rate is more
of a significant predictor of r-g in stand-alone and Euro core countries than in the Euro periphery. Fifth, higher primary fiscal
balances are significantly related with lower r-g differentials in all country samples. This underscores that primary fiscal bal-
ances are a better predictor of r-g differentials than public debt levels.

Sixth, the results in columns (7) and (8) of Table 2 indicate that the Euro Crisis episode is related with more unfavourable
r-g differentials in the Euro periphery, while we do not find a similar impact in the Euro core. Finally, the interaction term of
the Euro Crisis dummy with ‘‘safety” is only negative and significant in the periphery. This finding is consistent with argu-
ments that countries whose government bonds were considered as most risky in the past were the first to be singled out by
bond investors during the Euro Crisis (e.g. Mody and Sandri, 2012): investors worried that the periphery countries whose
bonds were deemed less safe would not be able to meet all their (future) payment obligations, which led to negative market
11 Notably, Mauro and Zhou (2021) and Escolano et al. (2017) also do not report robust evidence of a significant positive relationship of public debt levels with
r-g. These two studies are, however, using different samples of a mix of countries and developing countries, respectively.
12 In Table A5 and Table A6 of the supplementary appendix, we show regression results when – instead of r-g differentials – long-term interest rates and
nominal GDP growth rates are the dependent variable, respectively. The results suggest that the association between long-term bond yields and inflation is very
similar in the Euro and stand-alone samples. Higher GDP growth rates and higher inflation are, however, only significantly related in the Eurozone.
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sentiments, a sell-off in government bonds and a corresponding increase in government bond yields (Bianchi and
Mondragon, 2022). The resulting rollover crisis pushed countries into implementing more restrictive fiscal policies, which
contributed to a stronger decline in economic growth rates compared to Euro core and stand-alone countries (e.g. De
Grauwe and Ji, 2013b; Heimberger, 2017).

One possible objection could be that German government bond yields are not the right safety benchmark for stand-alone
countries, as US bonds are the safest assets outside of the Eurozone (e.g. Krishnamurty and Vissing-Jorgensen, 2012). As a
robustness check, we therefore reran the regressions in Table 2 by using the correlation of stand-alone countries’ govern-
ment bond yields with US bond yields as our safety proxy (see equation (2); for the Eurozone countries, Germany remains
the benchmark). All the results discussed above are highly robust, as can be seen by checking Table A7 in the appendix.
Another concern is potential endogeneity between the dependent variable (r-g) and public debt levels. Using lagged terms
of regressors as instruments for the public-debt-to-GDP ratio may be problematic due to persistence in the debt stock. We
therefore use an instrumental variable suggested by Checherita-Westphal and Rother (2012): the average public-debt-to-
GDP ratio of the other OECD countries in the sample, which we calculate for every country in every year. This variable does
not have a direct causal effect on r-g differentials assuming that there is not a strong relationship between public debt levels
in other countries and domestic r-g, which seems plausible. The instrumental variable of public debt levels in other advanced
economies is highly correlated with the instrumented variable; weak instrument tests reject that the instrument is weak, so
that we can move forward with the assumption that the instrumental variable is sufficiently strong. Results from instrumen-
tal variable regressions suggest that all our main findings remain robust: importantly, higher public debt levels are still not a
good predictor of more unfavourable r-g differentials when we use our instrumental variable approach. Detailed results are
available in Table A8 of the appendix. As a final robustness check, we specify a dynamic panel model that includes the lag of
the dependent variable (r-g differential) as an explanatory variable. We use system-GMM to estimate the model (Blundell
and Bond, 1998), where we take the t-2 lags of the r-g differential and the public-debt-to-GDP ratio as instruments. The
GMM results reported in Table A9 of the appendix underscore the main findings discussed above. Notably, we confirm that
the interaction term of the safety of government bonds with the Euro Crisis dummy is negative and significant. Initial public
debt levels are not a good predictor of more unfavourable r-g – neither in the Eurozone nor in the stand-alone sample.13

Summing up, the results from the fixed-effects panel regression suggest that higher public-debt-to-GDP is not predictive
of more unfavourable r-g differentials. Population growth also turns out to be a poor predictor, as it is insignificant in all
specifications. There are some important differences in how economic and fiscal fundamentals (such as inflation, the real-
long term interest rate and de-jure financial openness) are associated with r-g differentials in the Euro core, Euro periphery
and stand-alone countries, respectively. We also find that considering inertia in the safety status of government bonds helps
explain variation in r-g, especially in interaction with Euro membership and the Euro Crisis.

5. Quantile regressions: Do future r-g risks increase with higher public debt levels?

To assess the relationship between public debt levels and downside risks of r-g in more depth, we continue by estimating
the distribution of future r-g differentials conditional on the contemporaneous level of public-debt-to-GDP and other covari-
ates. The estimation of the conditional r-g distribution is based on using quantile regressions, where the idea is derived from
the growth-at-risk approach (Adrian et al., 2019; Lian et al., 2020; Kiley, 2021). The quantile regressions are related to the
panel regressions in the previous section as they use the same set of control variables, but they move beyond the panel
regressions as they allow us to predict three-year-ahead r-g differentials in different quantiles, where the distribution of
r-g is modelled as a function of the public debt level and the other factors already introduced above.

We estimate the following equation:
13 The
autocor
reject t
bs ¼ argmin
XT�3

i¼1

s � 1ðrgi;tþ3�xi;tbÞ j rgi;tþ3 � bsXi;t j þ ð1� sÞ � 1ðrgi;tþ3<xi;tbÞ j rgi;tþ3 � Xi;tbs j
� �

ð4Þ
where rgi;tþ3 is the annualised three-year ahead r-g differential in country i and year t. 1ð�Þ denotes the indicator function. We
estimate the distribution of future rgi;tþ3 as a function of a constant, the current public-debt-to-GDP ratio (PDebt) and a set of
additional control variables, which are captured in the vector X (where we include the same control variables as in Table 2:
the real long-term interest rate, inflation, population growth, the primary fiscal balance, de jure financial openness, and a
proxy for safe asset status of government bonds in the past).

The predicted value from equation (4) is the quantile rgi;tþ3 conditional on Xi;t: Qrgi;tþ3 jXi;t
ðsjXi;tÞ ¼ Xi;tbs. Different from OLS,

the quantile regression minimises the sum of absolute errors (rather than the sum of squared errors), and it puts differential
weights on the errors depending on whether the error term is above or below the quantile (Koenker and Bassett, 1978).
Quantile regression estimates are more robust to outliers than OLS estimates; and they allow us to provide a more compre-
hensive analysis of the relationship between r-g and its predictors: in particular, we are able to predict the average future r-g
in our sample for different levels of the current public-debt-to-GDP ratio, so that we can answer the question whether higher
validity of the GMM estimates depends on the absence of second-order autocorrelation. We cannot reject the null hypothesis of no second-order
relation. We further perform a Hansen test for overidentification restrictions (instrument validity). The relevant p-values are>0.5; hence, we cannot
he null hypothesis that the instruments are valid.
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public-debt-to-GDP ratios are related to more unfavourable future r-g differentials across different quantiles, and whether
the increase of the upper quantile is steeper than the increase of the median r-g differential. We conduct a corresponding
analysis concerning the relationship between predicted forward r-g differentials and the safety of government bonds.

Fig. 2 shows the estimated 10th, 50th and 90th quantiles of three-year-ahead r-g differentials. Panel A) presents the esti-
mation for the dataset consisting all 22 OECD countries. The lines for the three quantiles are all essentially flat, implying no
relation between contemporaneous public debt levels and predicted future r-g. This contrasts with the results reported in
Lian et al. (2020) who show quantile regressions for a mixed sample of 31 advanced and 25 emerging market economies.
They report that higher public debt levels are related to more unfavourable future r-g across quantiles, and the increase
of the 90th quantile is the strongest. Our findings suggest that the public-debt-to-GDP ratio may be a worse predictor of
future r-g differentials in OECD countries than in developing countries. However, panel B) shows that when we look at
the relation between the safety of government bonds and future r-g, the lines of all the quantiles are downward sloping. This
suggests that future r-g risks are lower for countries whose long-term government bonds enjoy higher safe asset status, and
– vice versa – risks are higher for countries with riskier government bonds, which holds across the whole distribution.

To check whether there are differences between Eurozone and stand-alone countries, we again split the samples. Panels
C) and D) of Fig. 3 show the results for Eurozone countries, panels E) and F) for stand-alone countries. We confirm for both
the Euro sample and the stand-alone sample that higher contemporaneous public-debt levels are not predictive of higher
future r-g risks – no matter what quantile we look at. However, we also find that the 90th quantile in the Eurozone benefits
more in terms of lower future r-g risks as the safe asset status of government bonds increases – vice versa, this means that in
the highest quantile, Eurozone countries are ‘‘punished” more in terms of unfavourable forward-looking r-g differentials if
their bonds were deemed riskier in the past. We do not find a similar pattern in the 10th and 50th quantile: in the median
quantile, the relationship between ‘‘safety” and future r-g is less steep than in the 90th quantile. In stand-alone countries, the
Fig. 3. Quantile regression results. Notes: Quantile regression results based on estimating equation (4). Own calculations. See Table A1 for a detailed
description of all the variables.
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Fig. 4. Predicted probabilities for unfavourable r-g differentials (r > g) Notes: Predicted probabilities based on probit regressions (see equation (5); and
columns (2) and (3) in Table A10 in the appendix). One-standard error bands are depicted in red. Note that 0.1 on the vertical axis denotes a probability of
10 %, 0.3 of 30 % etc. Own calculations. See Table A1 for a detailed description of all the variables. (For interpretation of the references to colour in this figure
legend, the reader is referred to the web version of this article.)
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lines for all the quantiles are consistently downward sloping when we look at the relationship between predicted r-g differ-
entials and ‘‘safety”. As a robustness check, we estimated equation (4) by using the five-year ahead (instead of three-year
ahead) r-g differentials. The results, shown in Fig. A6 in the appendix, prove very robust.
6. Probabilities of unfavourable r-g differentials

In this paper, we conceptualise r-g as a risk factor, where a higher probability of an unfavourable development in the r-g
environment points to higher r-g risk. Hence, this section quantifies r-g risks in different OECD countries. The probit regres-
sions presented here are linked to the analysis in the two previous sections as they employ the same set of variables based on
the same data for 22 OECD countries over 1970–2018.

The r-g differentials were clearly favourable in most OECD countries in the years before the COVID-19 crisis hit (see
Fig. 1).14 Unfavourable r-g differentials (r > g) in the future would make it more difficult to reduce public debt levels and
may push governments towards tighter fiscal policies. What is the probability that r-g will be unfavourable in the future con-
ditional on contemporaneous public debt levels and other covariates? Is the public-debt-to-GDP ratio significantly correlated
with the probability of future r-g > 0, so that governments in advanced countries with higher public-debt-to-GDP face higher
r-g risks? To answer this question, we estimate the following probit model:
14 Figure A3 in the appendix shows single country plots for r-g differentials over time.
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P rgi;tþ3 > 0
� ��XÞ ¼ Uðc þ bPDebti;t þ cXi;t þ �i;tÞ ð5Þ
where rgi;tþ3 is the 3-year-ahead average r-g differential in country i; c is a constant; bPDebti;t captures the contemporaneous
public-debt-to-GDP ratio; Xi;t is a vector with additional control variables, including the real long-term interest rate, infla-
tion, population growth, the primary fiscal balance, de jure financial openness, and the proxy for safety of government
bonds; and Uð�Þ is the standard normal Cumulative Distribution Function. We estimate equation (5) by using Maximum Like-
lihood methods.

We use probit regression results based on equation (5) for the Eurozone and stand-alone sample, respectively, to predict
the probabilities of unfavourable future r-g differentials (r > g) for individual OECD countries.15 Panel A of Fig. 4 shows the
predicted probabilities when we hold the public-debt-to-GDP ratio and the other explanatory variables at their mean values
over the last ten years in our data sample (2009–2018).

Strikingly, the point estimates for the probability of an unfavourable 3-year future r-g differential (r > g) are below 50 %
for almost all countries. This implies that the probability of favourable r-g differentials is consistently higher than the prob-
ability of unfavourable r-g differentials. However, there are substantial differences across OECD countries. The countries with
the highest probabilities of r > g are from the Eurozone periphery: in Greece, the probability is close to 85 % if we use the
values over 2009–2018 for our prediction; in Portugal, it is over 40 %, in Italy and Ireland slightly above 30 %. South Korea
and Norway are the only stand-alone countries with probabilities higher than 10 %. The countries with the lowest probabil-
ities are all from the stand-alone sample; for Denmark, Sweden, and Switzerland, the point estimates are well below 5 %;
Japan is at 5 % and the US at 7.5 %. Germany is the Euro country with the lowest probability (8.3 %) of an unfavourable r-
g differential over the 3-hear-ahead horizon. The other Euro core countries are in a relatively narrow range from 9.2 % (Fin-
land) to 15.9 % (Belgium).

Does the picture change when we hold the explanatory variables in equation (5) at different values to perform the pre-
dictions? Panel B) of Fig. 4 uses the 2016–2018 mean values, i.e. values for the last three years in our sample. The first strik-
ing finding is that the probabilities for several countries decline substantially, as even those with the highest future r-g risks
now show point estimates for the probabilities that are well below 50 %. Greece still faces the highest probability although it
has more than halved to about 30 %. The other Euro periphery countries still belong to the extended ‘‘top” group of countries
with the highest probabilities for unfavourable future r-g (Ireland is the exception, as it has moved well into the middle of
the pack). In the middle and at the bottom, there are some slight changes in the rankings of countries, but the countries with
the lowest probabilities remain the same. This suggests that under a constellation as in the years right before the Covid-19
crisis, we could expect that most OECD countries will continue to operate in a favourable r – g < 0 environment with high
probabilities. However, changes in macroeconomic circumstances may shift probabilities of an unfavourable r-g differential
upwards in the future, which would first hit the Euro periphery, where r-g risks are highest. Fig. A7 in the appendix shows
that our results concerning the predicted probabilities are robust to using 5-year-ahead r-g differentials (instead of 3-year
ahead).
7. Discussion and conclusions

Blanchard (2019) called for more in-depth research on the role of fiscal policy in different interest-growth (r-g) environ-
ments. This paper has contributed to a growing r-g literature by analysing the factors that contribute to explaining r-g dif-
ferentials in a sample of 22 OECD countries over 1970–2018. We have introduced the r-g differential as a risk factor for fiscal
policy-makers: unfavourable (future) r-g differentials (r > g) restrict the room for fiscal manoeuvre if the public-debt-to-GDP
ratio is to decline; and favourable r-g differentials (r < g) tend to ease restrictions. We contribute to a better understanding of
the evolution of r-g risks by testing the role of fiscal, economic and institutional predictors and by quantifying probabilities
of (un)favourable future r-g differentials.

A major contribution of our empirical analysis is that it distinguishes between Eurozone and stand-alone countries
(where the latter issue debt in their own currency). This is motivated by the literature suggesting that Euro member coun-
tries changed the nature of their government debt fundamentally by entering the Euro (e.g. De Grauwe, 2012; Saka et al.,
2015; Bianchi and Mondragon, 2022). We hypothesise that entering the monetary union and the Euro Crisis had a distinct
impact on r-g differentials for different groups of Eurozone member countries (core and periphery), respectively. Our panel
regression results lend empirical support to this hypothesis. We find that the safety of government bonds mattered, since
countries in the periphery (Greece, Italy, Spain, Ireland, Portugal) with riskier government bonds benefited more from enter-
ing the monetary union before the financial crisis in terms of more favourable r-g differentials; however, the countries his-
torically deemed riskier were then ‘‘punished” as the first to be singled-out by bond sell-offs during the Euro Crisis (e.g. Mody
and Sandri, 2012), so that their r-g differentials increased strongly. We do not find evidence for a similar moderating impact
of the safety of bonds on r-g differentials for Euro core countries and stand-alone countries. Our results further highlight that
public debt levels are not a good predictor of r-g differentials and future r-g risks in advanced economies. When it comes to
fiscal fundamentals, we find that lower primary fiscal balances are consistently a better predictor of more unfavourable r-g
bit regression results showing the individual coefficient estimates are available in table A7 of the supplementary appendix.
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differentials. When it comes to other explanatory variables such as financial repression and inflation, we have pointed to
differences in how they relate to r-g in Eurozone and stand-alone countries, respectively.

What are the main policy implications? First, public debt levels seem to be less important as predictors of r-g risks in
advanced economies than previously thought. Institutional factors, however, may play a bigger role, in particular in the Euro-
zone context. The Eurozone institutional architecture, despite several rounds of reform since the financial crisis of
2007/2008, remains that of a monetary union accompanied by a comparable lack of fiscal integration, which increases fra-
gility for individual members when it comes to experiencing rollover crises whenever the ECB does not credibly backstop the
government bond markets (Bianchi and Mondragon, 2022). During the Euro Crisis, the fragmentation in Eurozone govern-
ment bond markets contributed to a deterioration in r-g differentials in periphery countries, which were then also pushed
into harsher fiscal consolidation that further reduced economic growth (De Grauwe and Ji, 2013b), so that r-g differentials
turned more unfavourable. While our results suggest that r-g risks are highest in the Euro periphery, the fragility of these
countries is further magnified by the fact that their public debt levels are, on average, markedly higher than in the Euro core
and other advanced economies. Due to the mechanics of public debt accumulation, the risks fiscal policymakers face when
the interest-growth environment deteriorates are magnified at higher public debt levels, because more restrictive fiscal poli-
cies are required to stabilise the public debt ratio than at lower debt levels (see Table 1). In this context, the debate on r-g
differentials in the Eurozone should be related to discussions on the institutional architecture of the common currency. It
might be possible to reduce the r-g risks by ensuring that the ECB is always in a position to credibly backstop government
bond markets – as this can contribute to mitigating a deterioration in r-g differentials, especially in the periphery – and by
moving towards more fiscal integration (e.g. via completing the banking union), as this could serve to increase the safety
status of government bonds. However, a reduction of public debt levels in the Euro periphery, supported by an increase
in growth, would help avoid a magnification of risks related to possible deteriorations in r-g for future governments.

A major limitation of this paper is that it lacks an in-depth analysis of the mechanisms through which certain economic,
fiscal and institutional factors do or do not affect r-g. Future research could try to gain a better understanding of the under-
lying channels, e.g. by explaining why financial repression is correlated more with lower r-g differentials in stand-alone
countries than in the Eurozone, or why higher inflation is more weakly correlated with r-g differentials in the Eurozone than
in the stand-alone sample. Potential mechanisms to be tested include the role of the central bank, whose policy stance may
serve to make it more or less likely that economic factors (e.g. inflation) or political factors (e.g. the political orientation of
governments) affect bond yields and growth. International openness is another mediating channel that could be analysed in
more depth. Finally, we find that under the macroeconomic conditions in the years before the Covid-19 crisis, predicted
probabilities of unfavourable future r-g differentials in the short-to-medium-run are typically well below 50 %. However,
there is the risk of a shift in the macroeconomic environment promoted by the repercussions of the war in Ukraine, where
higher inflation and increasing real interest rates may raise the probabilities of unfavourable r-g differentials, especially if
growth remains stagnant for a prolonged period of time. Future research could use updated data for the Covid-19 years
and the energy crisis in the context of the war in Ukraine to provide extensions and robustness checks. It would also be
important to compare this paper’s findings with fresh evidence for developing and emerging-market economies, where
the factors driving r-g risks could differ from the advanced economies covered in this paper. Finally, future research could
undertake more efforts to understand the macroeconomic and institutional environment that shapes different r-g environ-
ments and changes between r < g and r > g in different parts of the global economy.
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