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1 Introduction

Ample research suggests that fiscal policy is disciplined by the financial markets.

According to this view, governments that run excessive deficits face increasing cost

of borrowing due to a rising default premium on debt, which, if the deficits persist,

increases at an accelerating rate (Bayoumi et al., 1995). By contrast, ensuring

compliance with fiscal discipline contributes to lowering borrowing cost (Taylor,

1995). For the United States, Bohn (1998) reports that fiscal policy reacts to the

accumulation of debt by generating primary surpluses. Mauro et al. (2015) find that

the tightening of fiscal policy is more forceful to a given debt increase if the cost of

sovereign borrowing rises. Regarding the euro area, de Groot et al. (2015) document

that fiscal policy strives to stabilise debt in response to increasing sovereign bond

yields by realising primary surpluses. However, the budgetary response appears

insufficient to compensate the debt increase that arises from higher borrowing cost.

In this study, we ask how fiscal policy in euro area periphery countries responds to

monetary policy shocks that bring down yields on sovereign bonds. Hence, we assess

whether the disciplining effect of financial markets is undermined by the ability of

monetary policy to affect the conditions of external funds. Our focus is on Italy,

Ireland, Portugal, and Spain, which were addressed by a number of the European

Central Bank’s (ECB) monetary policy measures implemented after the onset of the

global financial crisis (Broner et al., 2014; Falagiarda and Reitz, 2015). For instance,

the access of the countries’ banking sector to liquidity was eased by the switch

to open market operations with full allotment, extended maturities and reduced

collateral requirements. Moreover, the countries benefitted from the sovereign bond

purchases conducted under the Securities Market Programme (SMP), as well as the

announcement of the Outright Monetary Transaction (OMT) programme, which

both contributed to lowering government bond yields.1 Furthermore, the countries

were part of the Public Sector Purchasing Programme (PSPP) under the Extended

Asset Purchasing Programme (APP) that included large-scale government bond

purchases.2 In addition, the economies faced comparable low yields on public debt

between 1999 and 2008, which, among other things, can be related to the single

monetary policy (Ehrmann et al., 2011).3

We use Jordà’s (2005) local projection method for our set of euro area periphery

1As regards the SMP, Eser and Schwaab (2016), Ghysels et al. (2017) and Pooter et al. (2018),
among others, document that the programme induced a significant fall in bond yields. Moreover,
the volatility of government bond segments of the countries under the programme was reduced.
Altavilla et al. (2016) and Afonso et al. (2018) observe that the OMT announcement likewise
contributed to reducing sovereign bond yield spreads.

2According to Eser et al. (2019) the asset purchases conducted under the APP caused a signif-
icant lowering of the term premiums and flattened the yield curve.

3Ehrmann et al. (2011) point out that the ECB’s monetary policy contributed to the lowering
of government bond rates by stabilising financial market expectations about long-run inflation.
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countries to analyse the reactions of selected fiscal variables to shocks to monetary

policy. We consider the period 2002–2018. Since our sample is short we adopt panel

techniques. We use the shock series provided by Jarociński and Karadi (2020),

Leombroni et al. (2020) and Kerssenfischer (2019), who exploit the information

of ECB announcements based on high frequency data to identify monetary policy

surprises. In particular, they identify shocks to monetary policy that can be related

to standard and non-standard monetary policy measures. We normalise the shocks

so that they represent expansionary monetary policy surprises that induce a fall in

the yields on sovereign bonds.

Our findings suggest that the euro area periphery countries’ fiscal position im-

proves in response to expansionary monetary policy shocks. In particular, we observe

that the public budget is in surplus, that is, the government deficit/ surplus to GDP

ratio rises after the shocks even though sovereign bond yields decline.4 The improve-

ment of the fiscal position can be related to a surplus in the primary balance ratio

as well as a drop in the interest expenditures ratio. The results are robust against

alternative model specifications.

We conclude that periphery countries’ fiscal discipline seems not to wane in re-

sponse to expansionary shocks to monetary policy that bring down borrowing cost.

Thus, although government debt rose (Figure 1) relative to GDP between 2006 and

2018 our results suggest that the increase might not have been triggered by a lax

fiscal policy that took advantage of the low-interest environment induced by expan-

sionary monetary policy measures. Rather, the rise in the countries’ government

debt ratio might have been due to the poor economic performance in the aftermath

of the global financial crisis, which was linked to a fragile banking sector and the

loss of international price competitiveness.

While no compelling inferences can be made as to the driving force of our results,

they may be a consequence of increasing political pressure on the euro area periphery

countries that intensified around the onset of the sovereign debt crisis (Bini Smaghi,

2013). Fiscal discipline might have been maintained in response to expansionary

monetary policy shocks due to the wish to avoid implementing austerity measures.

Thus, although monetary policy might have weakened the effect of market discipline

by lowering borrowing cost, the strengthening of political pressure replaced market

pressure at the same time. However, the maintenance of fiscal discipline after ex-

pansionary monetary policy surprises does not imply that fiscal consolidation efforts

were sufficient to bring public debt on a sustainable path.

The rest of this study is organised as follows. Section 2 provides an overview of

the related literature. Section 3 sets out our baseline model, introduces the data,

and discusses the shock series that we take from the literature to identify exogenous

4Our data refer to the government deficit/ surplus as a % of GDP. An increase of the ratio
reflects a surplus.
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Figure 1: Euro area periphery countries’ government debt as a % of GDP
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monetary policy surprises. Section 4 presents our results. First, we discuss the

baseline model’s impulse responses to monetary policy shocks. Second, we assess

the robustness of our results by considering alternative model specifications. Finally,

we derive impulse response to monetary policy shocks related to the period 2012–

2018, and compare them to those derived over the entire sample period. Section 5

presents the conclusion.

2 Related literature

In the euro area periphery countries, concerns about the governments’ ability to

satisfy future debt obligations unfolded in the aftermath of the 2007–2009 global

financial crisis, which initiated the sovereign debt crisis. Increasing doubts in fi-

nancial markets about the sustainability of government debt caused risk premiums

on sovereign bonds to soar significantly, which widened the sovereign yield spreads

(Broner et al., 2014). Thus, periphery governments’ access to credit markets became

increasingly limited, which reflected inter alia the market disciplining effect.

Abundant literature has investigated the disciplining effect of financial markets

empirically.5 For a number of U.S. states, Bayoumi et al. (1995) find that excessive

borrowing is restrained by increasing yields. More recently, Mauro et al. (2015)

document that for a large panel of countries, the primary balance is adjusted to

counteract government debt increases. However, for some countries the attempt to

maintain fiscal sustainability appears to have weakened after 2008. Theofilakou and

5Another strand of literature explores the effect of fiscal policy on sovereign risk spreads. See
Akitoby and Stratmann (2008) or Laubach (2009) as examples.
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Stournaras (2012), Legrenzi and Milas (2013), and de Groot et al. (2015) show that

euro area governments’ fiscal positions react to changes in the cost of borrowing.

The debt stabilisation effort is more pronounced in low debt countries, whereas

highly indebted countries seem to undertake less effort to mitigate the burden of

higher borrowing cost (Theofilakou and Stournaras, 2012). De Haan and Sturm

(2000) consider OECD countries with relatively high debt ratios. They conclude

that higher interest rates reduce primary deficits. Dell’ Erba et al. (2015) report

that fiscal consolidations occur under market pressure. Bernoth et al. (2012) find

that the reaction of financial markets to fiscal loosening has increased considerably

after the global financial crisis, causing market discipline to strengthen. Finally,

Born et al. (2018) assess, in a large panel of countries, the disciplining effect of

international debt markets by enforcing government expenditure cuts. They find

that government expenditures drop significantly about a year after an increase in the

sovereign default premium, which is consistent with the notion of market discipline.

We contribute to this literature by raising the question of whether the ECB’s

monetary policy counteracted the disciplining effect of financial markets by lower-

ing sovereign bond yields. Accordingly, the central bank’s interventions might have

induced distressed countries’ governments on the periphery to delay fiscal consolida-

tion by attenuating the pressure arising from increasing yields (Bini Smaghi, 2013).

In fact, governments might instead of implementing structural reforms that are in-

evitably necessary to cure the negative consequences of unsustainable sovereign debt,

rather conduct expansionary fiscal measures by raising deficit spending due to falling

borrowing cost. If this is the case, we would expect a lack of fiscal discipline that

is reflected by a primary deficit in response to an expansionary shock to monetary

policy.

The study by Hachula et al. (2020) is the closest to our analysis. They investigate

the effect of the ECB’s unconventional monetary policy on the euro area economy

as a whole.6 Their findings suggest that the aggregate government budget balance

improves temporarily in response to an expansionary shock to monetary policy.

Moreover, they report that government spending in most of the euro area member

countries increases after the disturbance, however, frequently with a notable delay.

Nevertheless, the impact of monetary policy on fiscal discipline is not explicitly

considered. Finally, Tkačevs and Vilerts (2019) observe that the primary balance

adjusts to shocks to borrowing cost. They conclude that unconventional monetary

policy might thus have an unintended negative impact on fiscal discipline by lowering

sovereign bond yields. However, the conclusion is derived by intuition rather than by

explicitly estimating the reaction of the fiscal stance to an expansionary monetary

policy shock.

6In contrast to our study, Hachula et al. (2020) use euro area aggregate variables. Country
heterogeneity is investigated by adding single country variables to the baseline specification.
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3 Methodology, data, and monetary policy shocks

3.1 Baseline model

We use the local projection method of Jordà (2005) for estimating impulse responses.

Since we employ panel techniques, the linear model is given by:7

Xi,t+h = αi,h + θhMPt + φ′h(L)Zi,t−1 + ui,t+h (1)

where Xi,t+h is the variable of interest; subindex i denotes the country; MPt is an

exogenous monetary policy shock; αi,h captures country-specific fixed effects; Zi,t−1

is a vector of control variables; φh(L) is a polynomial in the lag operator; and ui,t+h

denotes an error term. The vector of control variables comprises lags of real output,

the inflation rate, a measure of the stance of monetary policy, the government bond

rate and a measure of financial stress. Moreover, for the fiscal variables, we expand

Zi,t−1 by the lags of the respective fiscal variable of interest.8 We impose a lag order

of four for every control variable. The choice of the lag order is consistent with

the notion that fiscal adjustments are subject to time lags with respect to decision

making and implementation (Born et al., 2018).9

The response of X at time t+h to a monetary policy shock at time t is given by

the estimated coefficient θh. Thus, the impulse responses are derived by estimating

a series of single regressions for each horizon h = 0, 1, 2, 3...H to generate a sequence

of the θh’s. We consider three different monetary policy shocks, which are discussed

below. Finally, we use the method of Driscoll and Kraay (1998) to calculate standard

errors to account for the serial correlation in the error terms induced by the successive

leading of the dependent variable (Ramey and Zubairy, 2018).10 As in Tenreyro and

Thwaites (2016), we set the maximum autocorrelation lag to H + 1.

3.2 Data

Since our sample is short, we follow Auerbach and Gorodnichenko (2013), Jordà et al.

(2015), and Born et al. (2020) by adopting panel techniques. Our set of countries

7See Kilian and Kim (2011), among others, for a discussion of the local projection method.
8For instance, in the model for the primary balance ratio the set of control variables also includes

lags of the primary balance to GDP ratio in addition to the baseline set of control variables.
9According to the information criteria, the models for the different variables of interest should

be estimated with lag lengths ranging between two and four. We assess the robustness of our
results by also considering a lag order of two.

10The covariance matrix estimator by Driscoll and Kraay (1998) does not hinge on the as-
sumption of cross-sectional independence, which is in contrast to cluster robust standard errors
(Arellano, 1987). In our case, the assumption of cross-sectional independence is questionable due
to the presence of common shocks.
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comprises Italy (IT), Ireland (IE), Portugal (PT), and Spain (ES).11 The panel

approach allows us to pool diverse information from the countries, while controlling

for heterogeneity across the units by considering country-specific fixed effects. A

main advantage of the approach is that it increases the efficiency of the statistical

inference. While this comes at the cost of disregarding cross-country differences by

imposing the same underlying structure for each cross-section unit, the approach

allows us to uncover common dynamic relationships.

Most of our data come from the ECB’s Statistical Data Warehouse, and comprise

quarterly time series for the period 2002Q1–2018Q4.12 Real output is seasonally

adjusted and in logs.13 The inflation rate is calculated as the annual rate of change

of the Harmonised Consumer Price Index (HICP). The ECB’s policy instrument

is described by the shadow short rate derived by Krippner (2013), which takes

account of both conventional and unconventional monetary policy measures. The

government bond rate is a long-term yield with a ten-year maturity. Finally, the

Country-Level Index of Financial Stress (CLIFS) is used as an indicator of financial

stress.

Since our focus is on the reaction of the governments’ fiscal position to a monetary

policy shock, we base our selection of the fiscal variables on a stylised illustration of

the government budget constraint (Bohn, 2005):

Dt = Gt − Tt + (1 + it)Dt−1, (2)

according to which government debt Dt in period t is determined by government

non-interest expenditures Gt, government revenue Tt, and government interest ex-

penditures itDt−1, where it denotes the interest rate. Restating terms gives:

∆Dt = −PBt + itDt−1. (3)

where ∆Dt is the government’s deficit, with: ∆Dt = Dt −Dt−1, and PBt = Tt −Gt

11We exclude Greece from our analysis, because it was severely affected by the sovereign debt
crisis. In particular, the country obtained external finance merely through financial aid programmes
from May 2010 onwards. External financing through capital markets did not take place, while at
the same time sovereign bond rates increased tremendously. In addition, Greek government bonds
were ineligible for the ECB’s APP over the entire net asset purchase phase between January 2015
and December 2018.

12See Appendix A for a description of the data. Note that Irish fiscal policy variables are not
available before 2002Q1. For that reason we decided to consider the period 2002Q1–2018Q4.

13Note that Irish GDP exhibits a shift of roughly 23% in 2015Q1 compared with the previous
quarter. There was a shift in GDP because the country’s low corporate tax rates attracted co-
operation from some large multinationals to relocate their economic activity to the country. We
take account of the structural break in Irish GDP by smoothing the series, that is, we keep the
dynamics of the series, but adjust for the shift.
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is the primary balance. Finally, we obtain:

∆Dt

Yt
= −PBt

Yt
+

it
1 + gt

Dt−1

Yt−1

, (4)

after dividing by nominal GDP, which is denoted by Yt. The nominal GDP growth

rate is given by: gt = Yt/Yt−1 − 1. Thus, in the following, we assess the response of

the sovereigns’ fiscal position to a monetary policy shock by focusing on the reaction

of the government deficit ratio ∆Dt/Yt, the primary balance ratio PBt/Yt, and the

interest expenditures ratio it/(1 + gt) ×Dt−1/Yt−1.

It is important to note that in our data we use the government deficit (-) or

surplus (+) as a percent of GDP, which implies that a positive value of the ratio

reflects – different from our discussion in (4) – a surplus, while a negative value

displays a deficit. The same applies to the primary balance ratio. Finally, we use

the IRIS Macroeconomic Modeling Toolbox to adjust the fiscal data seasonally.

3.3 Exogenous monetary policy shocks

We refer to Jarociński and Karadi (2020), Leombroni et al. (2020) and Kerssenfis-

cher (2019), who extract the information contained in the ECB’s announcements to

compute monetary policy shock series based on high frequency data. In particular,

Jarociński and Karadi (2020) derive a pure monetary policy shock by focusing on

the changes in the Euro Stoxx 50 index and the price difference between the EONIA

interest swaps with a maturity of three months in 30-minute windows around press

statements and 90-minute windows around press conferences. The key assumption is

that the information released by the press conferences is the prime source of market

reactions within this narrow time window. The monetary policy shock is identified

by imposing sign restrictions. An expansionary shock is assumed to raise the stock

price due to a lower discount rate and to decrease the interest swaps. Leombroni

et al. (2020) calculate a risk premium shock to monetary policy by exploiting the

information contained in policy announcements about the future path of credit risk

and interest rates. The shock summarises the new information about additional

policies, such as asset purchases, liquidity supports, or lending and refinancing op-

erations. Finally, Kerssenfischer (2019) derives a pure monetary policy shock by

focusing on press releases to compute the immediate change of the Euro Stoxx 50

index and the German government bond yield with a two year maturity 10 minutes

prior to the release and compared with the change 20 minutes after the end of the

ensuing press conference.14 The shock is also identified by imposing sign restrictions

on the high frequency co-movement of the stock price and the yield.

14The approach of Kerssenfischer (2019) is related to that of Jarociński and Karadi (2020), even
though, it is based on different data and econometric methodology.
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Since the fiscal variables are provided at a quarterly frequency, we aggregate all

shock series to quarterly data. We do so by calculating the sum of all shocks over

the three months of a respective quarter. Thus, we consider monetary policy shocks,

which capture the net effect of monetary policy surprises over an entire quarter. We

standardise the shocks to have a mean of zero and a standard deviation of one.

Table 1 summarises the period over which the different shock series are available.

For all countries, the shock series are identical. The same holds true for the shadow

Table 1: Availability of shock series

Jarociński and Karadi (2020) 2002Q1–2016Q4
Leombroni et al. (2020) 2002Q1–2018Q4

Kerssenfischer (2019) 2002Q1–2018Q4

short rate.

4 Empirical results

4.1 Baseline model impulse responses

We now turn to the results. Figure 2 shows the reactions of the variables of interest

to the monetary policy shocks derived by Leombroni et al. (2020), Jarociński and

Karadi (2020), and Kerssenfischer (2019), which are normalised to reflect a monetary

loosening. The dashed lines are the estimated impulse responses. The shaded areas

reflect the 90% error bands.

We see that the euro area periphery countries’ economies exhibit a boom in

response to the expansionary shocks to monetary policy. Real output rises after

around five quarters. The inflation rate increases, but also with a delay. The

government bond rate falls on impact by around 10 base points after the shocks.

Moreover, the fiscal position improves, that is the government deficit/ surplus ratio

shifts upwards. The surplus in the public budget is triggered by both, a surplus in the

primary balance ratio and a lowering of the interest expenditures ratio. We conclude

that fiscal discipline is seemingly not undermined by monetary policy surprises that

induce a decline in yields on sovereign bonds.

The primary surplus suggests that government non-interest expenditures increase

to a lesser degree than revenues do after the expansionary monetary policy shocks, in

spite of the fall in borrowing cost. However, the reaction of government expenditures

might disguise a discretionary rise in government consumption due to a cyclical fall

in unemployment-related spending. The upper part of Figure 3 sheds some light on

8



Figure 2: Baseline model impulse responses to monetary policy shocks
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Notes: The figure shows impulse responses to exogenous expansionary monetary policy shocks. The dashed lines denote the estimated
impulse responses. The shaded areas reflect the 90% error bands. The reaction of real output is measured in percent. The reactions
of the other variables are measured in percentage points. A positive value of the government deficit/ surplus ratio and the primary
balance ratio denotes a surplus, while a negative value reflects a deficit.
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this issue by showing the reaction of the government consumption ratio as well as

the expenditures ratio related to unemployment payments, which are both expressed

in % of GDP.15

Figure 3: Additional variables impulse responses to monetary policy shocks
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Notes: The figure shows impulse responses to exogenous expansionary monetary policy shocks. The government consumption ratio
is government consumption in % of GDP. Government expenditures related to unemployment as a % of GDP is reflected by the
unemployment-related spending ratio. The dashed lines denote the estimated impulse responses. The shaded areas reflect the 90%
error bands. The reactions of the variables are measured in percentage points.

The government consumption ratio falls in response to the shocks, that is, gov-

ernment consumption rises by less compared with output or may even decline. More-

over, the expenditures ratio related to unemployment payments declines. The reac-

tion is qualitatively in accordance with the results of Girouard and André (2005),

who report elasticities of current primary expenditures with respect to the output

15For both ratios, we estimate model (1) by including lags of the control variables and lags of
the respective government spending ratios. Each model is estimated with fixed effects and a lag
order of four.
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gap varying between -0.04 and -0.15.16

Additionally, the lower part of Figure 3 shows the responses of the government

debt ratio, that is government debt as a % of GDP, as well as the interest rate spread

to the monetary policy shocks.17 The spread is calculated as the difference between

the domestic government bond rates and the German yield on government bonds.

The government debt ratio drops sluggishly after the shocks, which is consistent with

the gradual increase in the government deficit/ surplus ratio. However, the reaction

of the ratio to the shock from Leombroni et al. (2020) is insignificant. Finally,

we observe that the government bond rate spread declines. This may reflect the

ECB’s intention to bring down periphery sovereign bond yields by means of policy

interventions.

4.2 Discussion

Our results suggest that euro area periphery countries’ fiscal policy does not respond

to monetary policy surprises by running deficits. The reaction of economic activity

to the shocks appears to determine the fiscal stance rather than the adjustment of

borrowing costs. While no compelling inferences can be made as to the driving force

of our findings, they may be the consequence of political pressure that increased in

the aftermath of the sovereign debt crisis.

First, the ECB’s interventions in the government bond markets were conditional

on commitments to structural reforms (Bini Smaghi, 2013).18 Within the SMP, the

central bank imposed pressure on the distressed countries that were addressed by

the sovereign bond purchases to agree on adjustment measures. Moreover, the OMT

programme included compliance with a EFSF/ESM programme as a precondition

for support. Second, fiscal rules were tightened (Dolls et al., 2016). In particular,

the surveillance of the Stability and Growth Pact (SGP) was strengthened by two

comprehensive legislative measures, namely the ’two pack’ and the ’six pack’, which

also included tighter enforcement rules.19 However, the SGP was still violated af-

16See Girouard and André (2005), in particular, Table 8 on page 21.
17The model for the government debt ratio includes lags of the following control variables: the

government debt ratio, the primary balance ratio, the interest expenditures ratio as well as, the
government bond rate and the financial stress indicator. In the model for the interest rate spread,
the control variables are identical to those in the specification for the government bond rate,
however they differ in that the yield on sovereign bonds is replaced by the interest rate spread.
Both models are estimated with fixed effects and a lag order of four.

18According to Bini Smaghi (2013), the ECB’s role changed radically in the course of the
sovereign debt crisis: ”The ability to push government authorities to make decisions contrary
to their immediate desire gave the bank an unexpected political role” (pp. 125).

19While the ’two pack’ requests euro area member countries to present budgetary plans relatively
early within the year such that guidance can be taken into account before national budgets are
adopted, the ’six pack’ is intended to detect harmful macroeconomic imbalances.
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terwards. Finally, the access to bailout funds in terms of a EFSF/ESM programme

was conditional on the implementation of austerity measures (Bini Smaghi, 2013).

The disbursement of financial aid was monitored by the ’Troika’, that is a group

of institutions including the European Commission, the ECB and the International

Monetary Fund, which also developed and negotiated the programmes for structural

reforms. Against this background, monetary policy may have eased market pres-

sure by conducting expansionary policy measures to reduce sovereign bond yields,

which, potentially weakened the effect of market discipline. However, these mea-

sures were implemented parallel to other policies that were put in place to replace

market pressure with political pressure.

4.3 Robustness

Next, we assess the robustness of our results. First, we estimate alternative models

in levels. Second, we specify the baseline model in first differences.

4.3.1 Alternative model specifications

We estimate model (1) in levels using alternative specifications. In particular, we

estimate the model with fixed effects and a linear trend, with a lag order of two as

well as with pooled OLS instead of fixed effects.20 Figure 4 displays the estimated

impulse responses to the exogenous monetary policy shocks. For a comparison,

the shaded areas reflect the baseline 90% error bands. In line with the baseline

model impulse responses, we see that the reactions of the variables of interest to the

exogenous monetary policy shocks are similar.

4.3.2 First differences

Moreover, we estimate a model in first differences, which is specified as:

Xi,t+h −Xi,t−1 = αi,h + θhMPt + φ′h(L)Zi,t−1 + ui,t+h, (5)

where the vector of control variables Zi,t−1 comprises the log difference of real output

and first differences of the other variables. We estimate (5) with fixed effects and a

lag order of three.21 Following Klein (2017) and Breitenlechner and Scharler (2020),

we calculate cumulated impulse responses for the estimation in first differences that

are derived by regressing the hth difference of X as the dependent variable. The

20In addition, we estimate the model with fixed effects a trend and a quadratic trend. The
results are not reported here, but are similar to those of the other robustness checks.

21Note that the results remain unchanged when using a lag order of four.
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Figure 4: Alternative model specifications in levels
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Notes: The figure shows impulse responses estimated from alternative models in levels to exogenous expansionary monetary policy
shocks. The dashed lines denote the estimated impulse responses. The shaded areas reflect the 90% error band of the baseline
estimation. The reaction of real output is measured in percent. The reactions of the other variables are measured in percentage
points. A positive value of the government deficit/ surplus ratio and the primary balance ratio denotes a surplus, while a negative
value reflects a deficit.
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impulse responses are shown in Figure 5, which also displays the corresponding 90%

error bands.

The responses of the variables of interest to the exogenous expansionary mon-

etary policy shocks are similar to those reported before, although some differences

can be observed. We see a rise in real output, which begins around six quarters after

the shocks. The response of the inflation rate is not significant. The drop of the

government bond rate occurs immediately after the shocks and is more pronounced.

In addition, the fiscal position improves. We observe an increase in the primary

balance ratio, which is accompanied by a significant fall in the interest expenditures

ratio due to the drop in the government bond rate.

4.4 Monetary policy shocks after 2012

So far, our discussion suggests that the maintenance of the periphery countries’ fiscal

discipline after expansionary monetary policy shocks may be the result of political

pressure that replaced market pressure. In the following, we investigate this idea

more deeply by estimating a linear model of the form:

Xi,t+h = αi,h + θhMPt + γhI × MPt + φ′h(L)Zi,t−1 + ui,t+h, (6)

over the entire 2002Q1–2018Q4 sample, where I is a dummy variable that is zero

before 2012Q1 and one thereafter. The responses of X at time t+ h to a monetary

policy shock at time t for the period 2012Q1–2018Q4 is given by the linear com-

bination of the estimators θh and γh. The model is estimated in levels using fixed

effects and a lag order of four.

Since the ECB started to intensify its unconventional monetary policy measures

around 2012, we focus on the period 2012–2018. First, the SMP was expanded by a

second wave of sovereign bond purchases between August 2011 and January 2012.

Second, the OMT programme was announced in September 2012. Third, a number

of Longer-Term Refinancing Operations (LTROs) were offered with extended matu-

rities of up to 36 months. Moreover, Targeted Longer-Term Refinancing Operations

(TLTROs) were introduced in June 2014, and the interest rate on the deposit facility

was cut to become negative. Finally, the APP was initiated in January 2015, which

included under the PSPP large-scale sovereign bond purchases. Empirical evidence

suggests that these measures contributed to the lowering of periphery government

bond rates in 2012, after they were rising sharply after 2008 (Eser and Schwaab,

2016; Ghysels et al., 2017; Pooter et al., 2018; Altavilla et al., 2016; Afonso et al.,

2018; Eser et al., 2019, among others). At the same time, the ESM replaced the
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Figure 5: Alternative model specification in first differences
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Notes: The figure shows impulse responses estimated from models in first differences to exogenous expansionary monetary policy
shocks. The dashed lines denote the estimated impulse responses. The shaded areas reflect the 90% error band of the baseline
estimation. The reactions of the variables are measured in percent. A positive value of the government deficit/ surplus ratio and the
primary balance ratio denotes a surplus, while a negative value reflects a deficit.
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EFSF in 2012 and the fiscal rules were strengthened, that is, the ’six pack’ came in

force December 2011 and the ’two pack’, May 2013.

Figure 6 reports the impulse responses of the variables of interest to the monetary

policy surprises for the period 2012Q1–2018Q4, which are depicted by the ’-+-’ lines.

For a comparison, the impulse responses derived for the entire 2002Q1–2018Q4

period and their corresponding 90% error bands are also shown.22 Real output

rises in response to the expansionary shocks to monetary policy. The inflation

rate increases comparatively strongly in the first quarters after the shocks. The

government bond rate initially declines also by around 10 base points. However, the

drop in the yield on sovereign bonds seems, compared with the fall observed over the

entire 2002–2018 period, somewhat less pronounced. The reaction of the government

bond rate may be explained by the relatively low level yields on sovereign bonds

reached after 2013, which was lower than the average level between 1999–2007, that

is, before the global financial crisis. The decline in the government bond rate might

also have been moderated by the initial rise in the inflation rate. However, the

improvement of the fiscal position seems more distinctive. We observe a surplus in

the public budget, that is, the government deficit/ surplus ratio rises. The increase

is driven by the surplus in the primary balance ratio. By contrast, the decline in the

interest expenditures ratio is comparably weak, which is in line with the moderate

fall in the government bond rate.

Overall, our results support the notion that periphery countries’ fiscal discipline

is maintained after expansionary monetary policy surprises. Fiscal policy seems to

abstain from running deficits after shocks to monetary policy that induce a decline

in borrowing cost.

5 Conclusion

Our analysis focuses on the question of how fiscal policy in euro area periphery

countries reacts to monetary policy surprises that bring down yields on sovereign

bonds. In particular, we assess whether the disciplining effect of financial markets

on public finances is undermined by the ability of monetary policy to affect the

conditions of external funds. We consider Italy, Ireland, Portugal and Spain - the

euro area periphery countries - which were addressed by a number of the ECB’s

monetary policy measures implemented after the onset of the global financial crisis.

Our results suggest that fiscal policy in the periphery does not respond to mon-

22In Appendix B, we report the impulse responses calculated from alternative model specifica-
tions with an interaction dummy as a robustness check. The results are similar. However, the
impulse responses calculated from the model in first differences – similar to the findings in 4.3.2 –
are in some cases quantitatively more pronounced.
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Figure 6: Impulse responses to monetary policy shocks after 2012
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Notes: The figure shows impulse responses to exogenous expansionary monetary policy shocks. The impulse responses of the model
estimated with an intervention dummy, fixed effects and a lag length of four are depicted by the ’-+-’ lines. The impulse responses
derived from the baseline model estimated for the entire sample 2002Q1-2018Q4 are shown by the black dashed lines. The shaded
areas reflect the baseline 90% error bands. The reaction of real output is measured in percent. The reactions of the other variables
are measured in percentage points. A positive value of the government deficit/ surplus ratio and the primary balance ratio denotes
a surplus, while a negative value reflects a deficit.
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etary policy surprises by running deficits in spite of a decline in government bond

rates. During an economic boom caused by expansionary shocks to monetary policy

we observe that the fiscal position improves. The surplus in the public budget is

related to both a surplus in the primary balance ratio and a drop in the interest

expenditures ratio.

We conclude that periphery countries’ fiscal discipline seems not to wane in

response to expansionary monetary policy shocks that induce a lowering of borrowing

cost. Thus, although government debt rose relative to GDP between 2006 and 2018,

our results suggest that the rise might not have been caused by a lax fiscal policy that

took advantage of the low-interest environment induced by expansionary monetary

policy measures. Rather, the increase in the countries’ government debt ratio might

have been a result of the poor economic performance linked to a fragile banking

sector and the loss of international price competitiveness seen in the aftermath of

the global financial crisis.
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A Data Appendix

ECB Statistical data Warehouse:

� Gross domestic product at market prices, chain linked volume

MNA.Q.Y.XX.W2.S1.S1.B.B1GQ._Z._Z._Z.EUR.LR.N

� Harmonized index of consumer prices

ICP.M.XX.N.000000.4.INX

This is converted to quarterly data using monthly averages. The HICP infla-

tion rate is calculated as the annual rate of change

� Government deficit/ surplus as a % of GDP, deficit (-)/ surplus (+)

GFS.Q.N.XX.W0.S13.S1._Z.B.B9._Z._Z._Z.XDC_R_B1GQ_CY._Z.S.V.CY._T

� Government primary balance as % of GDP, deficit (-)/ surplus (+)

GFS.Q.N.XX.W0.S13.S1._Z.B.B9P._Z._Z._Z.XDC_R_B1GQ._Z.S.V.N._T

� Government interest expenditures as a % of GDP

GFS.Q.N.XX.W0.S13.S1.C.D.D41._Z._Z._T.XDC_R_B1GQ._Z.S.V.N._T

� Government bond rate

IRS.M.XX.L.L40.CI.0000.EUR.N.Z

This is converted to quarterly data using monthly averages

� Financial stress indicator

CLIFS.M.XX._Z.4F.EC.CLIFS_CI.IDX

This is converted to quarterly data using monthly averages

� Government final consumption as a % of GDP

GFS.Q.N.XX.W0.S13.S1.N.D.P3._Z._Z._T.XDC_R_B1GQ._Z.S.V.N._T

� Government debt as a % of GDP

GFS.Q.N.XX.W0.S13.S1.C.L.LE.GD.T._Z.XDC_R_B1GQ_CY._T.F.V.N._T

In the series’ codes, XX is a placeholder for the countries’ acronyms: Spain (ES),

Portugal (PT), Italy (IT), and Ireland (IR). All data are seasonally adjusted by

means of the IRIS Macroeconomic Modeling Toolbox.

Eurostat:

� Government unemployment-related spending is expressed as a % of GDP. An-

nual data are converted into quarterly data using the Chow-Lin interpolation

procedure and government expenditures as a % of GDP minus government

interest expenditures as a % of GDP as the reference series.
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MNA.Q.Y.XX.W2.S1.S1.B.B1GQ._Z._Z._Z.EUR.LR.N
ICP.M.XX.N.000000.4.INX
GFS.Q.N.XX.W0.S13.S1._Z.B.B9._Z._Z._Z.XDC_R_B1GQ_CY._Z.S.V.CY._T
GFS.Q.N.XX.W0.S13.S1._Z.B.B9P._Z._Z._Z.XDC_R_B1GQ._Z.S.V.N._T
GFS.Q.N.XX.W0.S13.S1.C.D.D41._Z._Z._T.XDC_R_B1GQ._Z.S.V.N._T
IRS.M.XX.L.L40.CI.0000.EUR.N.Z
CLIFS.M.XX._Z.4F.EC.CLIFS_CI.IDX
GFS.Q.N.XX.W0.S13.S1.N.D.P3._Z._Z._T.XDC_R_B1GQ._Z.S.V.N._T
GFS.Q.N.XX.W0.S13.S1.C.L.LE.GD.T._Z.XDC_R_B1GQ_CY._T.F.V.N._T


Shadow short rate:

� Leo Krippner’s shadow short rate is taken from: https://www.ljkmfa.com/.

Monetary policy shock series:

� Jarociński and Karadi (2020): https://www.aeaweb.org/articles?id=10.

1257/mac.20180090

� Leombroni et al. (2020): https://sites.google.com/site/gyuriventer/

� Kerssenfischer (2019): https://sites.google.com/site/markkerssenfischer

B Monetary policy shocks after 2012: Robustness checks

Figure 7 shows the impulse responses of the variables of interest to monetary policy

shocks after 2012 that are calculated from alternative models, which are estimated

with fixed effects and a trend, fixed effects and a lag order of two, pooled OLS and

first differences.
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Figure 7: Alternative impulse responses to monetary policy shocks after 2012
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Notes: The figure shows impulse responses to exogenous expansionary monetary policy shocks. The impulse responses derived from
the baseline specification are shown by the red dashed lines. The shaded areas reflect the baseline 90% error bands. Alternative
impulse responses are derived from models estimated with fixed effects and a trend, fixed effects and a lag order of two, pooled
OLS and first differences. The reaction of real output is measured in percent. The reactions of the other variables are measured in
percentage points. A positive value of the government deficit/ surplus ratio and the primary balance ratio denotes a surplus, while a
negative value reflects a deficit.
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