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Abstract

Using high-frequency euro area monetary policy shocks and panel local projections
for the period 2001-2020, this paper examines how macroeconomic variables respond
based on the level and the maturity structure of public debt. The results show
that public debt plays a significant role in influencing monetary policy transmission.
Higher public debt is associated with a weaker response of prices and inflation ex-
pectations to tighter monetary policy, while output declines at least as much as in
low-debt economies. The maturity structure of debt also matters in a non-linear
way: debt at intermediate maturities is associated with weaker effects, whereas debt
at very short and long maturities is associated with stronger effects. Fiscal responses
indicate a lack of contemporaneous fiscal backing, as primary balances tend to deteri-
orate following monetary tightening. Finally, for non-euro area European economies,
the paper introduces a novel dataset on public debt maturity profiles and shows that
spillovers from euro area monetary policy depend on the maturity structure in the
receiving economy.
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1 Introduction

In standard models of monetary policy, public debt is assumed to have no role. Policy

rate changes affect output through conventional channels such as intertemporal substitu-

tion, credit conditions and asset prices, and influence prices through the Phillips curve.

While interest rate changes do have fiscal consequences, these models rely on the implicit

assumption that such effects are offset by corresponding adjustments in fiscal policy (e.g.

Woodford, 2001; Gali, 2015). Consequently, neither the level nor the maturity profile of

public debt affects monetary transmission.

However, with high public debt levels, this assumption may no longer be innocuous.

Changes in monetary policy affect not only private borrowing costs but also government

interest payments, the income earned by government bondholders and the market value of

outstanding public debt. Specifically, three channels are particularly relevant.

A first channel operates through fiscal risk repricing. When monetary policy tightens,

government interest payments rise and the fiscal outlook may worsen. Financial investors

may then reassess fiscal risk, causing spreads and term premia to widen (e.g. Corsetti et al.,

2013; Gorea et al., 2026). This can amplify the tightening of financial conditions that

normally follows higher policy rates and strengthen the contractionary effect on output.

The impact on inflation is more ambiguous. Weaker output may be disinflationary, but

a deterioration in the perceived fiscal outlook may also lead to currency depreciation and

higher import prices, raise inflation expectations or make them less well anchored (Gorea

et al., 2026; Bianchi et al., 2026).

A second channel operates through valuation effects. All else equal, a monetary tight-

ening lowers the market value of outstanding government bonds. This generates capital

losses for investors and financial institutions holding public debt. These losses can reduce

wealth and weigh on spending (Caramp and Silva, 2023, 2024; Caramp and Feilich, 2024).
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They can also erode the risk-bearing capacity of financial institutions and tighten credit

supply, thereby reinforcing the contractionary effects of monetary policy on output.1 Un-

like fiscal risk repricing, this channel need not weaken the disinflationary effect of monetary

policy. By weighing on demand, valuation losses can instead reinforce disinflation.

Finally, a third channel operates through interest income effects. Higher policy rates

raise the income paid by the government to bondholders. If this additional income is not

offset by higher taxes or lower transfers, it can support aggregate spending (Caramp and

Silva, 2023, 2024; Caramp and Feilich, 2024). The interest income channel can therefore

attenuate the contractionary effects of monetary tightening on output and weaken its

disinflationary impact.

The quantitative importance of these channels depends on level of public debt, its

maturity profile and the fiscal response. The debt level determines the scale of the effects:

a larger debt magnifies the increase in interest payments, the transfer to bondholders, the

valuation losses and the scope for fiscal risk repricing. The maturity profile determines their

timing and relative strength. Shorter maturities speed up the pass-through of policy rates

to government interest payments and bondholder income, strengthening the income channel

and potentially increasing rollover risk. Longer maturities delay the rise in interest income

but make bond prices more sensitive to changes in yields, strengthening the valuation

channel. Finally, the fiscal response determines whether these income and valuation effects

are offset or allowed to affect aggregate demand. If fiscal policy provides full backing, the

effects of public debt on monetary transmission may be muted. If fiscal backing is partial,

delayed or negative, the level and maturity structure of public debt can materially affect

the response of output and prices to monetary policy shocks.

Recent theoretical studies have explored some of these mechanisms. Namely, Caramp

and Silva (2023), Caramp and Silva (2024) and Caramp and Feilich (2024) study the

1Valuation effects may be amplified by duration rebalancing, procyclical leverage and margin-induced
deleveraging (see e.g. Domanski et al., 2017; Adrian and Shin, 2010, 2014; Aramonte et al., 2023).
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valuation and income effects associated with public debt holdings and the role of fiscal

backing. Yet they do not consider financial intermediation or default risk. Other work

highlights the importance of the fiscal response to monetary policy (Kaplan et al., 2018).

Despite the valuable insights provided by these studies, the net effect of various channels

remains difficult to sign ex-ante. Fiscal risk repricing, valuation, and interest income effects

may operate in opposite directions. Thus, whether public debt ultimately strengthens or

weakens monetary policy transmission remains an empirical question.

In this paper, we address this question for the euro area and for European economies

outside the euro area. The euro area is a useful setting because, despite sharing a com-

mon monetary policy, member states differ substantially in their fiscal positions and debt

management policies. This diversity provides a rich setting for testing the ”public debt

channels” of monetary policy transmission. Moreover, while some recent studies explore

these channels in the context of the United States (De Luigi and Huber, 2018; Caramp and

Feilich, 2024; Andreolli, 2023) and the United Kingdom (Andreolli, 2023), there remains

a gap in the literature for the euro area. Euro area monetary policy also affects European

countries outside the euro area, not least given tight trade and financial linkages (e.g. Pot-

jagailo, 2017). Thus, this paper also examines whether the level and maturity structure

of domestic public debt also help to explain cross-country differences in the strength of

monetary policy spillovers to non-euro area European economies.

Our empirical approach is to estimate the effects of euro area monetary policy shocks

using panel local projections (Jordà, 2005) over the period 2001-2020. Monetary policy

shocks for the euro area are obtained from Jarociński and Karadi (2020), who identify

them at high frequency around monetary policy announcements. We interact these shocks

with variables capturing the level and the maturity composition of public debt.2

2In baseline estimates that do not condition on public debt, contractionary monetary policy shocks
reduce both output and prices, with no evidence of a price puzzle. The effects of monetary contractions
are also stronger than those of monetary expansions, consistent with recent evidence for the United States
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In particular, we represent public debt using detailed security-level data from De Graeve

and Mazzolini (2023), which we extend by constructing comparable data for Greece after

2012. For each country-quarter, we decompose the government’s repayment schedule into

four maturity buckets: debt falling due within 9 months, between 9 months and 4 years,

between 4 and 8 years, and after 8 years. This four-bin structure provides a parsimonious

way to capture the main points along the maturity spectrum (Barrett and Johns, 2024):3

very short-term debt, where policy rates pass quickly into fiscal costs and bondholder

income; intermediate maturities; and longer-term debt, where valuation effects are stronger.

Each bucket is measured as the amount of debt in that maturity range, expressed as a

share of GDP. Since the four buckets add up to total public debt as a share of GDP,

the specification allows us to study not only whether total debt matters for monetary

transmission, but also whether the effects depend on where debt is located along the

maturity profile. We do so by interacting the monetary policy shock with the lagged

debt-to-GDP ratio in each maturity bucket.

We first use the estimated model to examine the role of the size of public debt. To

separate debt size from maturity composition, we compare monetary transmission under

counterfactual debt ratios of 60% and 120% of GDP while keeping the maturity profile fixed

at the sample average. In practice, this means that the higher and lower debt stocks are

distributed across the four maturity buckets in the same proportions. The results suggest

that high debt does alter monetary transmission. Under higher public debt, contractionary

monetary policy shocks are associated with a weaker response of prices – the difference

relative to the low debt case is statistically significant. Inflation expectations also fall

by less in high-debt countries than in low-debt ones. The output contraction is larger

(e.g. Tenreyro and Thwaites, 2016; Angrist et al., 2018).
3The four buckets are motivated by Barrett and Johns (2024), who show that the US debt maturity

profile can be well approximated by four constant-coupon bonds with average duration of about 6 months,
3 years, 5 years and 14 years. The bucket thresholds used here are chosen to closely match these reference
points: below 9 months, 9 months to 4 years, 4 to 8 years, and above 8 years correspond to weighted-average
maturities of about 6 months, 2.25 years, 5.8 years and 14.6 years in our sample.
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under high debt, although the difference is mostly not statistically significant. The weaker

response of prices under high debt is consistent with the ”stepping on a rake” logic in Sims

(2011), whereby higher interest rates may have less disinflationary traction when fiscal

backing is incomplete.4

We then examine the role of the maturity profile itself. The evidence points to a highly

non-linear relationship between debt maturity and monetary transmission. Debt at inter-

mediate maturities is associated with smaller responses of output and prices to monetary

policy shocks. By contrast, debt at very short and long maturities is associated with larger

responses. These results are consistent with the interaction of the three channels described

above: very short maturities make fiscal balances and refinancing needs more sensitive

to policy rates, intermediate maturities may allow interest income effects to partly offset

valuation effects, and longer maturities strengthen valuation effects. We also show that

the results do not depend on including periods of elevated sovereign risk in the estimation

and are therefore more general in nature.

The fiscal response helps to explain why public debt matters for monetary transmis-

sion. Following contractionary monetary policy shocks, primary balances deteriorate and

public debt rises relative to GDP. Expected long-term sovereign yields also increase, while

expected bond returns fall. These findings suggest that the effects of monetary policy

on the government balance sheet, bondholder income and bond valuations are not fully

neutralised by fiscal policy.

Finally, we examine spillovers to European economies outside the euro area. We first

show that euro area monetary tightening has contractionary spillover effects on output and

prices in advanced and emerging European economies outside the monetary union. This is

consistent with close trade integration with the euro area and with previous evidence on

4This interpretation is related to Bianchi et al. (2026), who show that adverse debt news about fiscally
vulnerable euro area countries can affect firms’ inflation expectations, especially when trust in the central
bank is low.
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spillovers to central and eastern Europe (Colabella, 2021; Feldkircher and Schuberth, 2023;

Potjagailo, 2017; Horvath and Voslarova, 2017). We then construct a new security-level

dataset of central government debt maturity profiles for ten central and eastern European

(CEE) economies.5 The maturity profile of public debt in the ”receiving” economy matters

for these spillovers: effects are strongest when more debt matures between 4 and 8 years.

This suggests that valuation effects of government debt holdings are also relevant for the

international transmission of monetary policy.

Relationship with the literature. This paper contributes to several strands of

literature. The first is the literature on fiscal-monetary interactions and the role of public

debt in monetary policy transmission. Standard New Keynesian models typically assume

that the fiscal consequences of monetary policy are offset by fiscal policy so that public debt

does not independently influence monetary transmission (Woodford, 2001; Gali, 2015).6

Recent work relaxes this assumption and shows that government debt can affect monetary

transmission through valuation and interest income effects generated by changes in interest

rates. It also shows that the macroeconomic relevance of these effects depend on fiscal

backing and debt maturity (e.g. Kaplan et al., 2018; Caramp and Feilich, 2024; Caramp

and Silva, 2023, 2024; Cochrane, 2022, 2023; Smets and Wouters, 2024). Our paper brings

these mechanisms to the data by estimating how the level and maturity structure of public

debt condition the response of output and prices to monetary policy shocks.

A second, closely related, strand of literature studies whether these debt-related chan-

nels are empirically relevant. Evidence remains limited. Caramp and Feilich (2024) find

that monetary policy has less traction on industrial production and unemployment in the

5We show that the maturity structure differs across non-euro area Europe: while the distribution of debt
within bins under 8 years is wider across CEE countries than for advanced non-euro area, the distribution
of debt at or above 8 years maturity is narrower.

6Earlier work had already recognised that the maturity structure of public debt could affect monetary
policy transmission. Tobin (1963) and Friedman (1981), for example, showed that changes in debt maturity
can affect relative asset yields and real activity when assets of different maturities are imperfect substitutes.
See also Zampolli (2012) for a review.
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United States when federal debt is high, while De Luigi and Huber (2018) find that the

effects of monetary policy are stronger when the debt-to-GDP ratio is rising. Andreolli

(2023) also studies related channels in the United States and the United Kingdom. Our

paper differs in three respects. First, it focuses on the euro area, where a common mon-

etary policy coexists with heterogeneous national fiscal positions and debt management

policies. Second, it studies not only the level of public debt but also its maturity distri-

bution. Third, it shows that maturity matters in a non-linear way: debt at intermediate

maturities is associated with weaker transmission, while debt at very short and longer

maturities is associated with stronger effects.

The paper also contributes to the literature on fiscal policy and monetary transmission

in the euro area. Afonso et al. (2023) and Kloosterman et al. (2024) show that the fiscal

stance and fiscal regimes affect the transmission of monetary policy. We add to this liter-

ature by focusing on the maturity structure of the public debt stock rather than only the

fiscal stance or fiscal reaction function. The results show that primary balances deteriorate

and debt rises following contractionary monetary policy shocks, pointing to a lack of con-

temporaneous fiscal backing over the sample period. This helps explain why the interest

income and valuation effects associated with public debt holdings are not fully neutralised

by fiscal policy.

The paper is also related to the literature on sovereign risk, financial fragility and het-

erogeneous monetary transmission. Corsetti et al. (2013) show how sovereign risk can am-

plify macroeconomic fluctuations by tightening private sector financing conditions. Gorea

et al. (2026) provide evidence that fiscal risk shocks tighten financial conditions, weigh on

activity and affect inflation, with the effects depending on the monetary policy response.

Previous studies further show that sovereign risk can affect the bank lending channel and

contribute to cross-country differences in the transmission of monetary policy in the euro

area (Cantero-Saiz et al., 2014; Ciccarelli et al., 2014; Grandi, 2019; Cantero-Saiz et al.,
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2022). Other studies document heterogeneous effects of unconventional monetary policy

across euro area countries, in part depending on sovereign risk and financial fragility (Al-

tavilla et al., 2016; Boeckx et al., 2017; Burriel and Galesi, 2018; Hristov et al., 2021). Our

contribution is to show that debt maturity provides an additional source of heterogeneity.

The maturity profile affects the relative strength of fiscal risk repricing, valuation effects

and interest income effects. The results do not appear to be driven only by periods of

elevated sovereign stress.

Finally, the paper contributes to the literature on euro area monetary policy spillovers

to central and eastern Europe. Existing work shows that euro area monetary policy shocks

affect output, prices and financial conditions in non-euro European economies, reflecting

close trade and financial linkages (Potjagailo, 2017; Horvath and Voslarova, 2017; Colabella,

2021; Feldkircher and Schuberth, 2023). To our knowledge, this literature has not examined

whether the level and debt maturity structure of public debt in the receiving economy con-

ditions these spillovers. We address this gap by constructing a new security-level dataset of

central government debt maturity profiles for ten central and eastern European economies

and showing that spillovers are strongest when more debt matures between 4 and 8 years.

The rest of this paper is structured as follows. Section 2 describes the methodology

and the data. Section 3 presents the empirical results. Section 4 concludes.

2 Methodology and data

In order to examine how public debt affects the transmission of monetary policy, we analyse

the effects of monetary policy shocks conditional on the level and maturity of public debt.

As the estimation framework, we use panel local projection regressions. These amount

to flexible sequential regressions where the dependent variable is shifted forward by one

period at each step (see Jordà, 2005).
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The benefits of using local projections to study the question at hand are twofold. First,

we are able to trace the dynamic effects of monetary policy shocks on several variables

over time while imposing only minimal structure. Second, the methodology allows to

incorporate asymmetric effects in a flexible manner, such as those arising from high public

debt and/or high debt maturity.

Our baseline model that conditions on the maturity structure of public debt is written

as:

yi,t+h − yi,t−1 = αh
i + βh

1 shockt

+ βh
2 shocktM

<9M
i,t−1 + βh

3 shocktM
[9M,4Y )
i,t−1 + βh

4 shocktM
[4Y,8Y )
i,t−1 + βh

5 shocktM
≥8Y
i,t−1

+ βh
6M

<9M
i,t−1 + βh

7M
[9M,4Y )
i,t−1 + βh

8M
[4Y,8Y )
i,t−1 + βh

9M
≥8Y
i,t−1 + βh

10Xi,t + ui,t+h. (1)

where yi,t+h denotes the dependent variable h = 0, 1, 2, ..., 12 quarters ahead; shockt is the

monetary policy shock; M τ
i,t−1 is the government’s debt mass for each maturity bin τ . As

discussed in greater detail in Sub-section 3.2 below, we divide a government’s maturity

schedule into discrete bins to obtain the amount debt in each maturity bin τ (as percent

of GDP). Additionally, Xi,t includes the control variables; αi contains the country fixed

effects; and ui,t+h is the error term.

As the measure of monetary policy, we use the high-frequency shocks proposed by

Jarociński and Karadi (2020) for the euro area. These authors derive the shocks using

information about the comovement of euro area interest rates (based on EONIA swaps)

and equity prices (EURO STOXX 50) around the time of monetary policy announcements.

A negative comovement is classified as a monetary policy shock, consistent with news being

revealed about monetary policy. A positive comovement is regarded as a central bank

information shock, as it reflects something in the central bank announcement that is not

news about monetary policy. We use the former in the analysis. In the estimation, we sum
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the high frequency shocks up to quarterly frequency and normalise the shock size to one

standard deviation.

In order to analyse the implications of the sovereign debt structure, we interact the

lagged debt at maturity bin τ with the monetary policy shock. That is, debt due within one

quarter will mature during the period of the shock. In further analysis, we also differentiate

between positive (tightening) and negative (expansionary) shocks, including both type of

shocks in the equation simultaneously. Finally, following Kloosterman et al. (2024) and

Alloza et al. (2025), we include one lead and two lags of the monetary policy shock variable

to capture potential persistence in the shocks.

For government debt and its maturity, we use a novel quarterly dataset provided by

De Graeve and Mazzolini (2023). We extend this dataset by constructing a similar novel

dataset for Greece (post-2012), and for ten central and eastern European (CEE) countries.7

The data refer to marketable central government debt in the form of debt securities.

As the main dependent variables yi,t+h, we consider the level of real GDP and the level of

consumer prices, but we also evaluate the responses of private consumption, investment and

one-year-ahead inflation expectations to monetary policy shocks. Inflation expectations are

obtained from Consensus Economics. As is conventional in the literature, one-year-ahead

expectations are computed as the weighted average of expectations for the current and

next calendar year (see e.g. Mehrotra and Yetman, 2018).

In the vector of control variables Xi,t, we include four lags of real GDP growth, inflation

and the policy interest rate. These data are retrieved from the BIS database and come

from national sources. We also include as controls four lags of the primary balance and of

net interest payments, both expressed as ratio to GDP and obtained from Eurostat. The

controls also include four lags of an indicator of sovereign stress that contains information

on yield and liquidity spreads and volatility (Garcia-de Andoain and Kremer, 2017). We

7The CEE countries for which we construct the dataset are Bulgaria, Croatia, Czechia, Hungary, Latvia,
Lithuania, Poland, Romania, Slovakia and Slovenia.
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include dummy variables for the Great Financial Crisis (2008Q3-2009Q2) and the Covid-19

pandemic (2020Q1-2020Q4), respectively.

We estimate the model over the period 2001Q3-2020Q4, using a panel of eleven euro

area member states: Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy,

the Netherlands, Portugal and Spain. We use Driscoll-Kraay standard errors to account

for cross-sectional correlation, as well as for serial correlation in the residuals.

3 Empirical evidence

3.1 Baseline responses to monetary policy shocks

We first examine the responses of output and the price level to monetary policy shocks

without conditioning on the level of debt. Furthermore, we start with symmetric shocks, ie

without distinguishing between contractionary and expansionary shocks. For the purposes

of plotting the shocks in Figure 1, we set the symmetric shocks to be positive in sign, in

effect corresponding to a tightening. We show the responses from the period of the shock

to t+ 12 quarters, together with the 90% confidence intervals.

Figure 1 shows that the signs of the responses of real GDP and the price level are

consistent with conventional models. Both variables decline in response to the policy shock.

Output reaches a trough after around one year and then gradually returns to baseline after

10 quarters. The response of prices is more sluggish, but there is no price puzzle, and the

price level reaches its trough after around 1.5 years. Perhaps surprisingly, the response of

the price level does not remain negative over the long run and, similar to output, prices

gradually return back to baseline.

As to the responses of other macro variables, those of consumption and investment are

qualitatively similar to those found for real GDP. Morever, the effects of monetary policy

shocks on investment are large in magnitude, consistent with its cyclical sensitivity. We

12



-3

-2

-1

0

1

2

0 3 6 9 12
Quarters

Output

-1.5

-1

-.5

0

.5

1

0 3 6 9 12
Quarters

Prices

-3

-2

-1

0

1

0 3 6 9 12
Quarters

Consumption

-4

-2

0

2

4

0 3 6 9 12
Quarters

Investment

-.5

0

.5

1

0 3 6 9 12
Quarters

Inflation Expectations

Response to MP shock (symmetric)

Figure 1: Response of key variables to a monetary policy shock, using symmetric shocks.
Note: The shaded area shows the 90% confidence interval. The responses are in %; the size of the monetary
policy shock is one standard deviation.

also investigate the response of one-year-ahead inflation expectations based on Consensus

surveys. The sign on the response of inflation expectations is consistent with theoretical

priors: in response to a monetary policy tightening, inflation expectations decline.

We then distinguish between contractionary and expansionary monetary policy shocks,

including both simultaneously in the estimated local projections. Figure 2 shows that the

signs of the responses are consistent with conventional models. However, the responses

of output and prices to expansionary shocks are much weaker both in terms of the mag-

nitude as well as their statistical significance. Indeed, as shown by the black dots in

Figure 2, it is mostly in the case of monetary contractions that the responses of output

and prices are statistically significant (in addition to being statistically different between

contractions/expansions). Similar patterns hold for the responses of consumption and

inflation expectations. These results are consistent with recent literature that has docu-
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Figure 2: Response of key variables to a monetary policy shock, using asymmetric shocks.
Note: The shaded area shows the 90% confidence intervals. The responses are in %; the size of the monetary
policy shock is one standard deviation. The dots indicate that the effect is statistically significant at the
90% level, and that the difference between the effects of MP expansions and MP contractions is statistically
significant at the 90% level.

mented stronger effects of monetary contractions compared to expansions (e.g. Tenreyro

and Thwaites, 2016; Angrist et al., 2018).

3.2 Importance of debt size and maturity

To what extent do the size and maturity of public debt matter for monetary transmission?

To examine this issue, we first divide the maturity structure into four “bins”. To choose

the appropriate bins, we loosely rely on the efforts of Barrett and Johns (2024) who find

that the best constant-coupon approximation of the US debt maturity profile is one with

bonds of average durations of approximately 6 months, 3 years, 5 years and 14 years. We

calibrate to these approximations by selecting the following four maturity bins: [0 Months,

9M), [9M, 4 Years), [4Y, 8Y), and [8Y, 30Y] which correspond to the respective weighted-

average maturities: 6 months, 2.25 years, 5.8 years, and 14.6 years. This division helps us
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to distinguish between ultra-short, short, medium and long debt.

The maturity distribution in our sample is plotted in Figure 3. We scale the share

of debt in the respective maturity bins by GDP. On average, about 15% of GDP is due

within the next 9 months, and about 45% of GDP is due in less than five years. In Annex

Figure A.2, we provide corresponding evidence without scaling by GDP. There, we show

that half of all debt outstanding is due in less than five years for the countries in our

sample. However, belied by the median debt maturity is that all countries in our sample

have experienced periods where more than 20% of all debt is due within just 9 months.

The distribution across the bins is highly similar in both cases.

0

.2

.4

.6

.8

1

1.2

G
ov

er
nm

en
t D

eb
t S

ha
re

 o
f G

D
P

<9 Months                    [9M,4Y)                         [4Y,8Y)                      8+ Years

Repayment Share of GDP by Maturity Bin

Figure 3: Euro area government debt residual maturity, by select maturity bins, relative to
the size of GDP. Note: The line denotes the median, the box the interquartile range, and the whiskers
the 25th (75th) percentiles minus (plus) 1.5 times the interquartile range. The dots correspond to outliers.

Before investigating the effects of the maturity structure on monetary transmission, it

is of interest to investigate the impact of the size of government debt, while keeping the

maturity structure constant. To do this, we proceed as follows. We first estimate Equation

(1) - we interact the lagged debt mass at each of the four maturity bins τ with the monetary

policy shock. This gives us the average impact of the monetary policy shock associated

with each maturity bucket on the dependent variable of interest.
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To study the impact of the size of public debt, we then use these estimates on the

average impact under the different maturity buckets, together with information about

the average amount of debt in each maturity bucket. We investigate transmission under

counterfactual total debt stocks of 60% of GDP (low debt) and of 120% of GDP (high

debt), respectively.
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Figure 4: Comparison of responses to MP shock for countries at different levels of public
debt, with a fixed maturity structure. Note: Hollow points denote statistical insignificance (< 90%
confidence) between responses under high and low debt.

Figure 4 shows interesting differences in monetary transmission between economies at

different levels of government debt. In particular, countries with higher debt see a larger

impact of monetary policy shocks on output, although the difference is not statistically

significant for many horizons. However, the impact on prices is weaker with high debt, with

a statistically significant difference from the effect that obtains under low debt. Moreover,

Annex Figure A.2 shows that inflation expectations decline by less under high debt. This

is consistent with a ”stepping on a rake” type of effect when debt is high - some increase
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in inflation may be required in the future to stabilise public debt when the fiscal backing

of monetary policy is only partial (Sims (2011)). In Sub-section 3.3, we provide further

evidence on the fiscal response to monetary policy shocks.

We then consider the impact of the maturity structure on monetary transmission. To

get a sense of the economic significance of conditioning monetary policy effectiveness on

M τ
i,t−1 in Equation (1), let’s imagine that we roll over maturing debt (< 3 months) in

the current quarter to one of our selected maturity bins. The median rollover share of

debt - matured debt replaced with new issues quarter to quarter - is around 5% of GDP

within the sample.8 Accordingly, we estimate the change in monetary policy’s effect on

key variables following a 5% of GDP increase in the size of bin τ . That is, for each bin τ ,

we calculate the marginal effect of monetary policy conditioning on average rollover debt

(< 9M) being fully replaced by τ -maturity debt:

µ<9M
t = 0.05 ∗ β2 − 0.05 ∗ β2 = 0

µ
[9M,4Y )
t = 0.05 ∗ β3 − 0.05 ∗ β2

µ
[4Y,8Y )
t = 0.05 ∗ β4 − 0.05 ∗ β2

µ≥8Y
t = 0.05 ∗ β5 − 0.05 ∗ β2

Thus, we subtract 5% from the short-term debt (that matures) and add 5% to one of the

bins (as debt is newly issued). The full conditional results are plotted in Figure 5 over a

12-quarter horizon. These are obtained as the sum of the average effect, as estimated in

Equation (1), and the marginal effect of a 5% of GDP shift across the respective bins. For

simplicity, we remove error bands and denote statistical significance at the 90% level using

filled markers on the graph.

8Measured relative to the size of total debt instead, the median rollover share amounts to 6.7%.
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Figure 5: Key responses to MP shock, conditional on 5% of GDP increase in respective
maturity bin share. Note: Hollow points denote statistical insignificance from “<9 Months” at the 90%
level. The responses are in %; the size of the monetary policy shock is one standard deviation.

Across each of the four key variables we consider, there emerges a clear general conclu-

sion. First, more debt with maturity between 9 months and 4 years (intermediate debt)

is associated with a smaller or less negative response following a monetary policy shock.

Second, having more debt with maturity below 9 months (ultra-short) and above 4 years

(long) is associated with a larger or more negative response following a monetary policy

shock. The ultra-short/long effect is underscored by the price level response, where condi-

tioning on ultra-short or long debt yields virtually the same result. These results suggest

that, for the most accurate modeling of the maturity structure impact on monetary policy

effectiveness, it is important to jointly consider the valuation effect that occurs due to

long-term debt and the refinancing effect that occurs due to ultra-short-term debt.

To add more context to the conditioning of monetary policy effects on debt maturity

composition, we compute the effect of a MP shock on output and prices for two countries
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Figure 6: Maturity structures of two countries with similar debt-to-GDP levels at the end
of 2019. Note: Debt levels for each country are between 97 and 98% of GDP.

with similar levels of debt relative to GDP (each between 97 and 98 percent of GDP in

2019) but different maturity structures. Figure 6 displays the two countries’ debt in each

bin as a percent of GDP. Country A has a greater share of debt in the < 9 month bin and

in both of the bins ≥ 4 years. Country B makes up for the lesser shares of short and long

debt by having more intermediate debt. Based on our above results, Country A’s debt

maturity profile should be MP enhancing, while Country B’s should be MP dampening.

That is exactly what we see when we fit the impulse response functions to condition on

Country A and Country B’s debt maturity structures (Figure 7). Country A’s output and

prices responses are about 1 p.p. and 0.5 p.p. greater at their peak, respectively. This

difference is statistically significant with 90% confidence too. Furthermore, Country B’s

price response is insignificantly different from zero for all 12 quarters after the shock. These

results underscore that even subtle shifts in the government’s debt maturity structure can

have an influence on the transmission of monetary policy shocks.

To what extent do these effects arise merely due to elevated sovereign stress? To address

this issue, we exclude from the estimation periods associated with elevated sovereign risk.
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In particular, we exclude the quarters identified in Johns et al. (2026) as corresponding

to high sovereign risk in the respective euro area economies, where the level of sovereign

CDS spreads was at the highest quartile of the panel distribution. Figure 8 shows the

effects obtained for the conditional impact of the maturity structure while an economy is

not under high sovereign stress. Here, the impact of monetary policy on output, prices,

and consumption is significantly muted in the presence of additional intermediate-maturity

debt. Indeed, the effects with periods of elevated risk excluded from the estimation look

highly similar to the baseline results documented in Figure 5.

Figure 9 provides further evidence when we distinguish between contractionary and ex-

pansionary monetary policy shocks. The results for aggregate output concur with previous

ones: for both monetary contractions and expansions, having more debt at the intermedi-

ate maturity between 9 months and 4 years is associated with weaker effects of monetary

policy shocks. Similar effects are obtained for the price level in the case of monetary policy

contractions - the effect on the price level is smaller and outside the 90% confidence interval
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Figure 8: Key responses to MP shock while countries are not under sovereign stress, con-
ditional on 5% of GDP increase in respective maturity bin share. Note: Hollow points denote
statistical insignificance from “<9 Months” at the 90% level. The responses are in %; the size of the
monetary policy shock is one standard deviation. Sovereign stress is defined as occurring when the level
of sovereign CDS spread in a particular country in a given quarter is in the highest quartile of the sample
distribution (computed for the full panel).

of the ultra-short debt. Surprisingly however, the results are reversed when we consider

the effects of expansionary monetary policy shocks on the price level – in this case, weakest

effects are obtained when more debt is at a maturity below 9 months.

3.3 Fiscal response

The effects of the monetary policy shock and the associated income and valuation effects

are likely to also depend on the response of the fiscal authority. For example, in response

to a monetary tightening, any decline in current or expected government consumption may

offset income effects. At the same time, the fiscal response may also reduce sovereign risk

and hence valuation effects.
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Figure 9: Asymmetric response to MP shock, conditional on 5% of GDP increase in respec-
tive maturity bin share. Note: Hollow points denote statistical insignificance from “<9 Months” at
90% level. The responses are in %; the size of the monetary policy shock is one standard deviation.

The lower of panel of Figure 10 plots the responses of primary balances and government

debt, respectively, to monetary policy shocks. It shows that, over the sample period,

fiscal balances have deteriorated in response to contractionary monetary policy shocks. In

particular, the primary balance relative to GDP has declined and the government debt

ratio risen. There is evidence that these effects also depend on the maturity of sovereign

debt, such that the decline in the primary balance and the increase in government debt are

somewhat smaller when more of the debt is of intermediate maturity (between 9 months

and 4 years).

These results indicate that fiscal policy has generally not provided backing to monetary

policy over the sample - as monetary policy has tightened, fiscal policy has become looser,

with primary balances declining and government debt rising. These dynamics could partly

account for the finding that the size and structure of government debt matter for the
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Figure 10: Fiscal response to MP shock, conditional on 5% of GDP increase in respective
maturity bin share. Note: Hollow points denote statistical insignificance from “<9 Months” at 90%
level. The size of the monetary policy shock is one standard deviation.

strength of monetary transmission.

The upper panel of Figure 10 plots the responses of 10-year government bond yields

and the corresponding bond returns, respectively, to the monetary policy shocks. We

consider the expected changes in these variables, as they could be important in driving

the real economy responses. In particular, bondholders may adjust their consumption

and investment decisions downwards based on the anticipated losses. For the long-term

rate, using the yield curve, we compute the one-year-ahead 10-year forward rate. For

the expected bond returns, we use an approximation based on Swinkels (2019) that only

requires information on the yield-to-maturity and the yield curve.

The upper panels show that the forward-looking bond yields and returns respond in

the expected directions. The one-year-ahead 10-year forward rate rises by around 0.05

percentage points, after two quarters, in response to a monetary policy shock of one stan-
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dard deviation. The expected bond returns mirror this dynamic, falling by 0.5% after two

quarters. Thus, the real economy effects of monetary policy shocks could partly reflect

these expected shifts in financial market prices.
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Figure 11: Fiscal response to MP shock (using asymmetric shocks), conditional on 5% of
GDP increase in respective maturity bin share. Note: Hollow points denote statistical insignificance
from “<9 Months” at 90% level. The size of the monetary policy shock is one standard deviation.

Figure 11 shows corresponding evidence for monetary contractions and expansions,

respectively. As in the case of symmetric shocks, fiscal balances deteriorate in response to

contractionary monetary policy shocks, the expected long-term yield increases (albeit with

some lag) and the expected bond returns decline. These effects are mirrored with opposite

signs for expansionary monetary policy shocks. Nevertheless, as with the real economy

responses, the impacts on the fiscal balances are less strong for expansionary than for

contractionary shocks. In particular, the improvement in primary balances in response to

expansionary monetary policy shocks is often not statistically significant.

The maturity structure also appears to play a role in the responses of fiscal balances,
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especially for expansionary monetary policy shocks. In particular, the improvements on

fiscal balances tend to be smaller when more debt is of longer-term maturity, both for the

primary balance and for government debt.

To what extent do the results on fiscal backing simply reflect a cyclical decline of output

in response to contractionary monetary policy shocks? In additional regressions applying

cyclical adjustment to fiscal aggregates, we find that cyclically adjusted tax revenues remain

broadly unchanged, while the cyclically adjusted primary balance deteriorates in response

to contractionary monetary policy shocks.9 These results confirm that fiscal policy has

not, on average, provided backing to monetary policy.

3.4 Accounting for asset purchases

While the previous results were based on total outstanding government debt, many of the

channels outlined above apply in particular to the share of debt held by the private sector.

One question that arises is to what extent the purchases of government debt by the central

bank during the sample period affect our results.
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Figure 12: Average maturity of total debt vs. debt held by private sector

9Detailed results are available from the authors upon request.
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Given the data available to us, we address this issue by comparing the transmission

of monetary policy shocks conditional on the weighted average maturity (WAM) of total

public debt, and conditional on the WAM of public debt held by the private sector. To

construct the latter, we use data provided by the ECB on the monthly WAM of its Public

Sector Purchase Programme.

Notably, the WAM of total debt and the WAM of the debt held by the private sector

(constructed with ECB data) are highly correlated, with a correlation coefficient of 98%.

Figure 12, which plots the two WAMs against one another, shows that the two indicators

are in most cases very close to the 45-degree line.10
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Figure 13: Monetary policy effectiveness and weighted average maturity of total vs privately-
held public debt. Note: Maturities are divided into four quartiles based on the distributions of the
weighted average maturity. Hollow points denote statistical insignificance from “1st Quartile” at 90%
level. The responses are in %; the size of the monetary policy shock is one standard deviation.

10We note that the WAM of the debt held by the private sector considered here does not correspond
to the WAM of the consolidated public sector which treats debt held by the ECB as overnight debt when
computing the weighted average maturity (thus considerably shortening the WAM).
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To examine the transmission of monetary policy shocks under the two different maturity

structures, we divide the maturities into four quartiles based on the distributions of the two

WAMs. Figure 13 shows that the impacts of monetary policy shocks on output and prices

are similar when conditioning on the WAM of total public debt as when conditioning on the

WAM of privately-held public debt. Moreover, the non-linearities bear some resemblance

to the baseline results, with larger effects at higher maturities, although it is not possible

to construct similar maturity bins based on the data on central bank holdings available to

us, as done for the baseline results.

3.5 Spillovers to advanced and emerging Europe

Next, we evaluate the spillovers of the euro area monetary policy shocks to both advanced

and emerging Europe. In particular, we evaluate to what extent such spillovers depend

on the size and structure of public debt in the non-euro area economy. As to advanced

Europe not part of the euro area, we include Denmark, Norway, Sweden, Switzerland and

United Kingdom. As to CEE, we include six economies that were not part of the euro area

during the sample period: Bulgaria, Croatia, Czechia, Hungary, Poland and Romania. We

also include other CEE countries in the sample before they joined the euro area: Latvia,

Lithuania, Slovakia and Slovenia. Many of these CEE economies - but not all - were

inflation targeters with largely flexible exchange rates over the sample period. Czechia

adopted inflation targeting in 1997; Hungary in 2001; Poland in 1998; and Romania in

2005.

To include the ten CEE countries in our analysis, we construct a novel dataset of central

government debt maturity profiles. For each country, we gather detailed information on

each individual outstanding bond outstanding at quarterly snapshots. The sources and

availability of these data can be found in Annex Table A.1. With these data, we are able

to construct the outstanding maturity profiles at each point in time. Annex Figure A.3
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plots the detailed cumulative distribution of debt maturing in 1 to 30 years at the end

of 2019. Annex Figure A.4 similarly plots cumulative debt at each maturity horizon as a

percent of GDP at the end of 2019.

Using the constructed detailed maturity structures, we allocate debt outstanding to

the four maturity bins previously discussed. Figure 14 plots the distributions of debt by

maturity bin (scaled by GDP) for the sample of advanced, non-euro area countries in

Europe (subfigure a) and for the sample of CEE countries (subfigure b). The median

profiles look similar across each country group, however, the distributions within each bin

feature some notable differences. Namely, the distribution of debt within bins under 8 years

is wider for CEE countries, while the distribution of debt 8 years or longer is narrower.

This pattern suggests that CEE countries may have less flexibility than advanced Europe

in how they manage their long-term debt issuance. One reason may be that CEE countries

are perceived as riskier and have less access to long-term debt markets.

After obtaining the necessary maturity structure data, we analyse the output and price

effects in advanced and emerging Europe of the euro area monetary policy shock, condi-

tioning on the maturity structure of sovereign debt in the ”receiving” economy.

Figure 15 shows that an unexpected monetary tightening in the euro area has contrac-

tionary effects in the rest of Europe: both output and prices decline. The magnitude of

the effects is sizeable and comparable to that occurring in euro area member states in our

baseline estimates. The sign and size of the effects are consistent with the tight economic

linkages between euro area and both advanced non-EA countries and CEE, as well as pre-

vious estimates regarding such spillovers from the euro area to CEE (eg Colabella (2021);

Feldkircher and Schuberth (2023); Potjagailo (2017); Horvath and Voslarova (2017)).

Figure 15 also shows that the spillover effects of monetary policy shocks tend to be

strongest with more sovereign debt in the maturity range between four and eight years.

This is the case for aggregate output, as well as for consumption and investment. However,
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Figure 14: Spillover countries’ government debt residual maturity, by select maturity bins,
relative to the size of GDP. Note: The line denotes the median, the box the interquartile range, and the
whiskers the 25th (75th) percentiles minus (plus) 1.5 times the interquartile range. The dots correspond
to outliers.

for the latter two variables, the effects are not statistically different from those obtained

with ultra-short debt for some periods.

What are the effects of the same shocks on interest rates, the exchange rates and

sovereign debt in the non-EA European countries? Figure 16 shows that, in response to a

euro area monetary policy tightening, currencies outside the euro area depreciate, policy
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Figure 15: Non-euro area response to EA MP shock, conditional on 5% of GDP increase in
respective maturity bin share. Note: Hollow points denote statistical insignificance from “<9 Months”
at 90% level. The responses are in %; the size of the monetary policy shock is one standard deviation.

interest rates decline and the yield curve steepens. The decline in domestic short-term

rates is consistent with the decline in domestic real GDP and the price level observed

in response to the euro area monetary policy shock. However, the overall effects are not

consistent with a conventional Mundell-Fleming model, which would predict that output in

the non-EA countries should increase as a result of the exchange rate depreciation and the

subsequent expenditure switching. Instead, our results suggest that the negative demand

effects from a euro area monetary contraction counteract any expenditure switching effects.

This is consistent with previous literature on euro area spillovers to emerging Europe (see

the discussion in Feldkircher and Schuberth (2023)).

Importantly, we also document that the expected long-term yields rise and the expected

bond returns decline in response to contractionary monetary policy shocks in the euro area.

These findings are similar to those obtained for the euro area economies and suggest that
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Figure 16: Non-euro area financial market response to EA MP shock, conditional on 5% of
GDP increase in respective maturity bin share. Note: Hollow points denote statistical insignificance
from “<9 Months” at 90% level. The size of the monetary policy shock is one standard deviation.

valuation effects are potentially an important factor driving the results.

To what extent does the maturity of debt in the receiving economy affect the financial

spillovers? The exchange rate depreciation and the yield curve slope increase tend to be

larger when more public debt is maturing within four to eight years. The same holds for the

increase in government debt. This is consistent with larger output effects at this maturity

(Figure 15). Similarly, expected long-term yield changes and changes in bond returns are

greater at longer maturities.

4 Conclusion

The evidence in this paper clearly shows that public debt is not neutral for monetary

policy transmission. Under a common euro area monetary policy shock, countries re-
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spond differently depending on both the size and the maturity profile of their public debt.

Higher debt is associated with less disinflationary traction, while the effects of maturity

are non-linear: intermediate maturities dampen transmission, whereas very short and long

maturities strengthen it. The observed fiscal response after monetary tightening also points

to a lack of contemporaneous fiscal backing. The spillover analysis extends the same logic

beyond the euro area, showing that the debt maturity profile of the receiving economy

influences the international transmission of euro area monetary policy.

Several extensions follow naturally. A particularly valuable extension, if the necessary

data could be constructed, would be to combine debt maturity data with information on

the holders of public debt, including banks, pension funds, insurance companies and other

types of non-bank financial institutions, foreign investors and the central bank. Such data

are not yet readily available in consistent cross-country format. Their availability would

make it possible to distinguish more clearly between interest income effects, valuation

effects and other channels. Another extension would be to examine how fiscal institutions,

fiscal rules and measures of fiscal credibility affect the degree of fiscal backing and, in turn,

the strength of monetary transmission. Finally, the new dataset for central and eastern

Europe could be extended across countries and over time to assess more systematically

how public debt structures affect the international transmission of monetary policy.
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mission mechanism: monetary policy and financial fragility in the eurozone,” Economic
Policy, 28, 459–512.

Cochrane, J. (2022): “A fiscal theory of monetary policy with partially repaid long-term
debt,” Review of Economic Dynamics, 45, 1–21.

——— (2023): The fiscal theory of the price level, Princeton, NJ: Princeton University
Press.

Colabella, A. (2021): “Do ECB’s Monetary Policies Benefit EMEs? A GVAR Analy-
sis on the Global Financial and Sovereign Debt Crises and Postcrises Period,” Oxford
Bulletin of Economics and Statistics, 83, 472–494.

Corsetti, G., K. Kuester, A. Meier, and G. J. Müller (2013): “Sovereign Risk,
Fiscal Policy, and Macroeconomic Stability,” The Economic Journal, 123, F99–F132.

De Graeve, F. and G. Mazzolini (2023): “The maturity composition of government
debt: A comprehensive database,” European Economic Review, 154.

De Luigi, C. and F. Huber (2018): “Debt regimes and the effectiveness of monetary
policy,” Journal of Economic Dynamics and Control, 93, 218–238.

Domanski, D., H. S. Shin, and V. Sushko (2017): “The hunt for duration: not waving
but drowning?” IMF Economic Review, 65.

Feldkircher, M. and H. Schuberth (2023): “Understanding Monetary Spillovers in
Highly Integrated Regions: The Case of Europe,” Oxford Bulletin of Economics and
Statistics, 85, 859–893.

Friedman, B. M. (1981): “Debt management policy, interest rates, and economic activ-
ity,” NBER Working Paper 830, National Bureau of Economic Research.

34



Gali, J. (2015): Monetary Policy, Inflation, and the Business Cycle: An Introduction
to the New Keynesian Framework and Its Applications Second edition, vol. None of
Economics Books, Princeton University Press, 2 ed.

Garcia-de Andoain, C. and M. Kremer (2017): “Beyond spreads: Measuring
sovereign market stress in the euro area,” Economics Letters, 159, 153–156.

Gorea, D., D. X. Ng, and F. Zampolli (2026): “The financial and real effects of
fiscal risk,” Bis working papers, Bank for International Settlements, forthcoming.

Grandi, P. (2019): “Sovereign stress and heterogeneous monetary transmission to bank
lending in the euro area,” European Economic Review, 119, 251–273.

Horvath, R. and K. Voslarova (2017): “International spillovers of ECB’s unconven-
tional monetary policy: the effect on Central Europe,” Applied Economics, 49, 2352–
2364.

Hristov, N., O. Hülsewig, and J. Scharler (2021): “Unconventional Monetary
Policy Shocks in the Euro Area and the Sovereign-Bank Nexus,” International Journal
of Central Banking, 17, 337–383.
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Appendix A: Additional Tables and Figures
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Figure A.1: Euro area government debt maturity profile, by select maturity bins. Note: The
maturity profile is shown relative to the size of total debt. The line denotes the median, the box the
interquartile range, and the whiskers the 25th (75th) percentiles minus (plus) 1.5 times the interquartile
range. The dots correspond to outliers.

Figure A.2: Comparison of responses of one-year-ahead inflation expectations to MP shock
for countries at different levels of public debt, with a fixed maturity structure. Note: Hollow
points denote statistical insignificance (< 90% confidence) between responses under high and low debt.
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A.1 Novel government debt maturity data for Greece and 10
CEE countries

Table A.1: Novel government debt maturity structure sources

Country Date Range Source
Greece 2012Q1 - 2020Q4 Public Debt Management Agency

Bulgaria 2006Q4 – 2020Q4 Ministry of Finance
Croatia 2004Q1 – 2020Q4 Ministry of Finance

Czech Republic 2009Q1 – 2020Q4 Ministry of Finance
Hungary 2004Q4 – 2020Q4 Government Debt Management Agency (AKK)
Latvia 1999Q1 – 2020Q4 Treasury

Lithuania 1999Q1 – 2020Q4 Ministry of Finance
Poland 1999Q1 – 2020Q4 Ministry of Finance
Romania 2008Q4– 2020Q4 Ministry of Finance
Slovakia 1999Q1 –2020Q4 National Bank of Slovakia

& Debt and Liquidity Management Agency
Slovenia 1999Q1–2020Q4 Ministry of Finance
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Figure A.3: Detailed maturity structure of CEE countries at the end of 2019
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Figure A.4: Detailed maturity structure of CEE countries at the end of 2019, as percent of
GDP
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