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Chapter 1

Introduction

Throughout the process of post-war European economic integration, the co-

ordination of monetary policies and exchange rates has proven a recurring

challenge. It has long been recognized that economic integration benefits

from stable exchange rates. This makes it easier to compare prices across

countries, which fosters competition. It also reduces the uncertainty sur-

rounding foreign trade and investment and decreases the volatility of the

domestic price level. However, successive attempts at the coordination of

exchange rates proved vulnerable to speculative attacks and were eventu-

ally abandoned.1

In the wake of German reunification and only months before the de facto

collapse of the last attempt at exchange rate coordination, the European

Monetary System, in 1992 the Maastricht Treaty was signed.2 It established

the European Union (EU) and laid the foundations for the introduction of

the euro. Besides a commitment to monetary integration, the Treaty also in-

troduced the now (in)famous thresholds of 3% of GDP for the government

deficit and 60% of GDP for the government debt. These rules form the basis

for the Stability and Growth Pact (SGP), which provides detailed procedures

and guidelines on how to prevent and, if necessary, correct, so-called ‘ex-

1 For a more elaborate discussion, see Hessel et al. (2017).
2 Eichengreen and Frieden (1993) and Eijffinger and De Haan (2000) provide concise

overviews of the economic and political factors behind the signing of the Treaty. This the-
sis focuses exclusively on the economic aspects of European integration.
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cessive deficits’. This minimal, rule-based, form of fiscal coordination was

deemed a necessary and, at least for the time being, sufficient condition for

successful monetary integration. Notably, no major steps towards a political

union or fiscal risk sharing were set. The Treaty even contained an explicit

‘no bail-out’ clause, which sought to make clear that member states would

always remain responsible for their own debts.

During 1999-2007, the euro appeared a resounding success. Economic

growth was strong across the board. Importantly, it was even stronger in the

initially poorer Southern members, suggesting that the euro area economies

were converging. Current account deficits in the South, as well surpluses in

the North, were generally considered as benign and consistent with the nar-

rative of convergence (see Blanchard and Giavazzi, 2002), even if there were

some worries about diverging unit labor costs and an absence of structural

reforms. In almost all member states, both government budget deficits and

public debt levels had been falling. The European Central Bank (ECB) had

delivered on its mandate, providing price stability to previously inflation-

prone economies. The success of the euro was also reflected in the pace at

which it attracted new members. After starting with 11 member states, by

2008 the eurozone had attracted four new members, with more on their way.

The Economic and Monetary Union (EMU) however hit a rough patch

following the global financial crisis. What would become known as the

euro crisis or European sovereign debt crisis arguably started in Greece,

where in late 2009 the incoming government revealed that public finances

had for years been in a much worse shape than reported by the statistical

agency. This resulted in a bond market sell-off, and fears about a contagious

sovereign default ultimately led to a bail-out of the Greek government,

financed by the International Monetary Fund (IMF) and euro area member

states. In most other member states, public finances had looked more or less

fine before the financial crisis. Especially in some of the Southern European

member states, total foreign borrowing had however been substantial.

While these capital inflows had contributed to booming domestic demand,

they had contributed little to growth of the export sector. The growing
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Introduction 3

discrepancy between the external debt level and the capacity to repay

eventually put the solvency of the recipient regions under pressure (see e.g.

Giavazzi and Spaventa, 2010).

After international capital flows came to a halt, domestic demand in

the deficit countries collapsed, with dire consequences for government rev-

enue.3 In several cases bank bail-outs further added to the fiscal misery.

The interconnectedness of banks and governments triggered what became

known as a ‘doom loop’ or deadly embrace, in which funding problems for

banks and governments reinforced each other (see e.g. Acharya et al., 2012).

Multiple euro area governments also faced another vicious loop of sorts: in-

creasing interest rate expenditures triggered questions about their solvency,

which in turn pushed up interest rates further. This caused what De Grauwe

(2012) referred to as self-fulfilling debt crises: governments that would have

been solvent at low interest rates ran into trouble as yields increased. Sub-

stantial fiscal consolidation measures aimed at restoring market confidence

in many cases failed to do so, while adding to the depth of the recession.4

While a myriad of policy interventions, ranging from a reform of the

EU’s fiscal and macro-economic rules to the creation (in various iterations)

of a European emergency fund, kept the eurozone running, they failed to

turn the economic tide. By mid-2012, the euro crisis reached its nadir, with

the future of the entire European project appearing at risk. Markets not

only questioned the solvency of an increasing number of euro area govern-

ments, they also started to price in euro exits (De Santis, 2015, Kriwoluzky

et al., 2015). This resulted in redenomination risk premia driving up fur-

ther the sovereign yields of the most vulnerable countries and eventually

3 Lane (2013) documents how cross-border private capital flows in the euro area started
to dry up in the final quarter of 2008, and finds that this was associated with large-scale
expenditure reduction and plummeting investment rates in the deficit countries. Gilbert and
Hessel (2012, 2013) provide a detailed account of the effects of the 2009 recession on euro
area public finances and the relation with pre-crisis imbalances.

4 Blanchard and Leigh (2013) document the strong relation between fiscal consolidation and
lower than expected growth in Europe over 2011-13, suggesting that fiscal multipliers were
larger than expected. Eyraud and Weber (2013) show that, when multipliers are large and
initial debts substantial, consolidation will push up the debt-to-GDP ratio in the short term.
As noted by Mody (2016), this is exactly what happened in most euro area member states.
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prompted an unheard of intervention by the president of the ECB, Mario

Draghi. He pledged that, within its mandate, the ECB would do ‘whatever

it takes’ (“and believe me, it will be enough”) to save the euro (Draghi,

2012b). This was followed by the formal announcement of the Outright

Monetary Transactions (OMT) program, a potentially unlimited bond buy-

ing program aimed at eliminating redenomination risk and restoring the

monetary transmission mechanism. The OMT announcement contributed to

falling sovereign spreads and bank funding costs, finally opening the door

to an economic recovery.5 Yet, in most member states, it took another five

to six years before unemployment started approaching pre-crisis levels, and

it might take many more before political resentment against the euro will

have muted.

To improve the functioning of EMU and to prevent future crises of this

scale, it is of great importance to understand what went wrong. Yet, the cri-

sis has many fathers, which has led observers to choose to highlight dif-

ferent elements (or, in the words of Wyplosz (2015), “focus on their pet

explanations”). To some, the main culprit of the euro crisis is fiscal profli-

gacy. The eurozone’s fiscal rules have failed, and Southern Europe simply

spent too much prior to the crisis. A second narrative focuses on the diver-

gence of (cost) competitiveness positions between member states. As noted

by Draghi (2012a), “since the introduction of the euro, unit labor costs have

increased by 28 percent in deficit countries, 2.5 times as much as in surplus

countries”. In this view, excessive wage growth in the deficit countries has

hampered their competitiveness, hurting exports and contributing to ulti-

mately unsustainable current account deficits. Storm and Naastepad (2016)

refer to both narratives as “inaccurate and wrong”, and instead point to a

third explanation: easy financing conditions contributing to unsustainable

5 Szczerbowicz (2015) documents the positive announcement effects of the OMT on both
sovereign spreads and covered bank bonds. Altavilla et al. (2016) present a simulation anal-
ysis suggesting that the positive announcement effects of the OMT had important real ef-
fects. Yet, despite being widely considered a success – Draghi himself referred to the OMT as
“probably the most successful monetary policy measure undertaken in recent times” during
a 2013 press conference – relatively little is known about the longer-term effects of the OMT
on the stability of the euro area sovereign bond market, a topic we return to in chapter 5.
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private credit growth. In this view, the root cause of the crisis lies in un-

sustainable real estate and consumption booms financed by bank debt. This

diagnosis is shared by De Grauwe (2010), who notes that the increase in

public debt was mostly a consequence, not a cause, of the crisis. Finally,

as famously pointed out by De Grauwe in later work, neither public nor

external debt levels in the eurozone’s crisis countries were truly excessive

when compared to developed economies with their own currency, like the

United Kingdom. In this view, the euro crisis was (also) the consequence of

the lack of national central bank functioning as ‘lender of last resort’, guard-

ing member states from speculative market forces (De Grauwe, 2012, 2013).

This argument has been strongly disputed by, amongst others, Cochrane

(2011), who ridiculed Europeans leaders who “keep looking for the Big An-

nouncement that will soothe markets into rolling over another few hundred

billion euros of debt”, noting that “the problem is reality, not psychology.”

As highlighted by Martin and Philippon (2017), the persistent disagree-

ment about the best way to interpret the euro crisis has long complicated

the policy response to the crisis. To this day, it also fuels the debate about

the best way to future-proof the Eurozone. It is against this backdrop that

this thesis aims to shed more light on the fundamental causes of the euro

crisis and the effects of the arguably main monetary policy measure that has

been undertaken to contain it, the ECB’s OMT program. To do so, in the first

part of this thesis, we turn back the clock to 1996, when in anticipation of

the introduction of the euro real interest rates in Southern Europe started to

fall sharply. Over 1996-1999, average one-year real government bond yields

in Ireland, Italy, Portugal and Spain fell from almost 5% to close to 0%. This

induced major capital flows from the North to the South. In chapter 2, we in-

vestigate why these did not benefit the tradable sector, and thereby caused

a divergence between external debt and capacity to repay. Whereas EMU

lacked any kind of rules to limit the private capital flows that are central to

chapter 2, fiscal policy in EMU has always been bound by the SGP. Chap-

ters 3 and 4 delve into the incentives generated by this set of rules. Did they

lead to more optimistic fiscal forecasts? And, did the corrective part of the
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rules induce actual fiscal tightening? Finally, chapter 5 shifts the focus to the

euro crisis itself. Did surging sovereign yields in various member states re-

flect contagion, and if so, has the ECB’s announcement of the OMT program

successfully stopped this?

1.1 Outline

Chapter 2 provides a theoretical framework explaining why capital inflows

in Southern Europe were mainly allocated to the less productive nontrad-

able sector. We construct a tractable two-sector, two-region general equilib-

rium model of a monetary union to simulate the consequences of the sharp,

permanent fall in the real interest rate experienced by Southern Europe in

the run-up to the introduction of the euro. We show the falling interest rate

to spark a regional demand boom, increasing demand for both tradable and

nontradable goods and pushing up wages. Whereas the nontradable sector

is able to increase prices and output, the tradable sector is less able to do

so due to foreign competition. Therefore, in real terms, capital and labor are

cheaper in the nontradable sector and are (re)allocated to this sector. South-

ern demand for tradables and upward pressure on the EMU-wide interest

rate also lead to wage moderation in the North, as well as a shift of resources

to the tradable sector. As such, cost competitiveness and net external asset

positions within the monetary union diverge. The model makes clear that,

if the interest rate at which the South can borrow does not react to the in-

creasing external debt, this divergence will not stop. We confirm the key

model predictions in an empirical analysis. Using a reduced-form panel-

BVAR for 9 euro area member states, we show that member states which

experienced negative interest rate shocks relative to the euro area average

saw a rising price level (relative to the union average), a deteriorating cur-

rent account balance and faster growth of the nontradable sector. Tradable

sector growth was not, or even mildly negatively, affected, by those same

interest rate shocks.

Chapter 3 investigates the unintended consequences of the SGP. It high-
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lights that the SGP, due to its partly forward-looking nature, provides euro

area governments with an incentive to provide overoptimistic forecasts.

This incentive is most evident for governments that expect their deficit

to exceed 3% of GDP. Those governments risk becoming subject to the

enhanced scrutiny of the Excessive Deficit Procedure (EDP) – a step-by-step

procedure in which governments are required to reduce their budget deficit

– and in case of non-compliance ultimately risk being fined. The European

Commission (EC), in constructing the forecasts used to judge compliance

with the SGP, relies to an important extent on information supplied by

member states (Von Hagen, 2010). Because of this informational depen-

dency and the incentives faced by national governments, we hypothesize

that the EC’s fiscal forecasts are biased when member states expect the

fiscal rules to bind. To test this, we apply a novel identification strategy.

The budget deficit expected by the national government is unobserved and

cannot be identified based on fiscal forecasts, which would already contain

any potential bias. We therefore resort to realization data. We start from

the notion that the government, based on all available public and private

information, should itself always be able to construct a neutral forecast.

To recoup this forecast, we purge the realized budget balance from any

unexpected economic shocks that occurred after the forecasting date by

means of instrumental variable techniques. To do so efficiently, we exploit

the binary nature of our variable of interest - whether or not fiscal rules are

expected to bind. We show that, all else equal, fiscal forecasts for members

of the euro area are significantly more optimistic when the government

expects the deficit to exceed 3% of GDP. For non-euro area countries,

which under the SGP do not face the risk of fines, such an effect cannot be

established. We furthermore offer suggestive evidence that the presence of

independent fiscal councils at the national level helps to attenuate the bias

induced by the 3% threshold.

Chapter 4 focuses on the overall effectiveness of the EDP, investigating

how it affects both projected and actual fiscal adjustment. We construct a

real-time database of all country-specific EDP recommendations since the
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introduction of the euro, tracking all revisions and changes in these recom-

mendations. We then estimate real-time fiscal reaction functions for a panel

of EMU member states over the period 1999-2017. We relate changes in the

structural budget balance to the usual determinants of fiscal policy found

in the literature, and include the EDP recommendations applicable at a spe-

cific forecast vintage as an additional explanatory variable to obtain an in-

dication of their impact on fiscal policy. This approach does come with a

challenge: countries with EDP recommendations almost by definition have

budget deficits exceeding 3% of GDP, and high deficits may be correlated

with other factors inducing a change in fiscal behavior. We control for such

factors in three ways. First, we allow the effect of recommendations to be

different for countries in financial support programs. Countries receiving fi-

nancial support may be subject to a more stringent fiscal governance regime,

and generally went through hard economic times. Second, we control for in-

terest rate spreads, which have been found to correlate with being in an EDP.

Third, to the extent that deficits above 3% might solicit a change in fiscal be-

havior for any remaining reasons, we allow the shape of the fiscal reaction

function to vary with the level of the deficit. We find that EDP recommenda-

tions significantly affect both planned and actual fiscal policy. On average,

a 1% of GDP larger EDP recommendation leads to close to 1% of GDP of

additional fiscal consolidation plans, and around 0.8% of GDP of actual con-

solidation. For countries in financial support programs we find that, while

they did implement substantial consolidation measures, required and de-

livered consolidation efforts are less connected. Overall, our results suggest

that EDP recommendations have substantially shaped fiscal policies in the

euro area, especially in the years 2010-2014, when EDP recommendations

were most frequent.

Chapter 5 focuses on the acute euro crisis, which was characterized by

steeply rising sovereign risk premia in an increasing number of member

states. We study the cross-border transmission of sovereign risk shocks be-

fore and after the introduction of the ECB’s OMT program, focusing on

spillovers from Italy and Spain. To overcome the identification challenge
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associated with separating country-specific shocks from common shocks,

we first document the response of Italian and Spanish sovereign yields to

domestic events, in a tight window around their first publication. Recogniz-

ing that this only yields an approximation of the ‘true’ shocks, we use the

narratively identified shocks as external instruments for the daily change

in Italian and Spanish spreads in bilateral local projections - instrumental

variable (LP-IV) regressions. This method allows us to combine some of the

main advantages of the event-study and structural vector autoregression

models typically used to study contagion: we retain the transparent identi-

fication of event studies, while we are also able to trace out the dynamics of

sovereign risk spillovers and to formally test whether they differ before and

after the OMT. Prior to the announcement of the OMT, we document sig-

nificant sovereign risk spillovers between Spain and Italy, and from (in par-

ticular) Spain to the rest of the euro area. Peak effects are generally reached

after 2-3 days. We also find spillovers to the financial sector and global finan-

cial markets. Post-OMT, some spillovers among the most vulnerable coun-

tries remain, but in a significantly more muted form. Spillovers from Spain

and Italy to the rest of the euro area disappear or become marginally nega-

tive. Likewise, global financial markets no longer respond much to shocks to

Italian or Spanish spreads. These findings are robust to using our full, 2009-

2016, sample, as well as to using shorter intervals around the announcement

of the OMT. They indicate that the OMT has largely broken the negative

feedback loop between member states.

Finally, chapter 6 summarizes the main findings of this thesis and dis-

cusses potential ways forward for EMU.
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Chapter 2

Sectoral allocation and

macroeconomic imbalances in

EMU∗

2.1 Introduction

In the run-up to the introduction of the euro, both real and nominal interest

rates in the Southern members of the Economic and Monetary Union (EMU)

decreased markedly. This induced major capital flows from the North to the

South, which were initially considered to be largely benign.1 In retrospect,

however, the inflow of capital mainly fueled a boom of domestic lending

and construction, contributing little to productivity growth or business cy-

cle convergence.2 As the discrepancy between the external debt level and

the capacity to repay kept growing, eventually the solvency of the recipient

regions came under pressure (see Giavazzi and Spaventa, 2010). Whereas

∗This chapter is based on Gilbert and Pool (2016).
1 See, for instance, Feldstein (2012) who describes the large intra-EMU capital flows and the

seminal paper of Blanchard and Giavazzi (2002) for a—at the time—common interpretation
of these capital flows.

2 Comunale and Hessel (2014) describe how the surge in domestic demand was the root
cause behind the emergence of current account deficits. Fagan and Gaspar (2007) show that
capital inflows fueled a consumption boom while Eichengreen (2010) and Holinski et al.
(2012) show that the Southern countries became relatively less productive after monetary
integration.
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there exists a fairly broad consensus regarding this narrative (see e.g. Bald-

win and Giavazzi, 2015), less is known about how the sectoral allocation of

capital came about. It is therefore also unclear whether the developments

in the first decade of EMU were an unfortunate one-off or something that

could have been foreseen and possibly prevented.

In this chapter, based on a detailed breakdown of the share of production

that is absorbed domestically, we document how the growth of the nontrad-

able sector in Southern Europe was a broad-based phenomenon extending

beyond the construction- and real estate sectors. We then proceed by con-

structing a tractable two-sector two-region general equilibrium model of a

monetary union. We simulate the non-linear transition path following the

permanent drop in the real interest rate experienced by Southern Europe in

the run-up to the introduction of the euro. The fall in the interest rate in-

duces a regional demand boom, which increases demand for both tradable

and nontradable goods. Whereas the nontradable sector is able to increase

prices and output, the tradable sector faces foreign competition and thus

has less room to increase prices. Therefore, in real terms, capital and labor

are cheaper in the nontradable sector and are (re)allocated to this sector.

In the North, Southern demand for tradables and upward pressure on the

EMU-wide interest rate induce wage moderation and a shift of resources to

the tradable sector. As such, cost competitiveness positions in the North and

the South diverge, while Southern external debt accumulates. Absent a debt-

elastic interest rate or a debt limit, there is nothing to stop this process. When

we extend the model to include a third region—the ‘Rest of the World’—the

effects of monetary integration in the Southern part of the union are ampli-

fied, while spillovers to the North are more muted, in part due to an appre-

ciation of the union’s exchange rate that limits the growth of the Northern

tradable sector.

We empirically validate key model predictions using a reduced-form

panel-BVAR for 9 euro area countries. We show model predictions to hold

up well: countries which experienced negative interest rate shocks relative

to the euro area average, saw a rising price level (relative to the union av-
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erage), a deteriorating current account balance, and faster growth of the

nontradable sector. In contrast, tradable sector growth was not, or mildly

negatively, affected by downward shocks to the interest rate.

This chapter builds on an emerging body of research that studies the

allocation of incoming capital flows in Southern Europe, both across and

within sectors, and the effects thereof on the external position and produc-

tivity.3 Most related, Benigno and Fornaro (2014), Piton (2015) and Kalantzis

(2015) show that in a small open economy (SOE) framework an exogenous

fall in the interest rate leads to (relative) growth of the nontradable sec-

tor. Piton (2015) suggests that higher markups in the nontradable sector

contribute to the relative growth of this sector, while Benigno and Fornaro

(2014) show how—in a setting where only the tradable sector experiences

productivity growth—the reallocation of labor to the nontradable sector

contributes to stagnating productivity growth. Kalantzis (2015) emphasizes

how the interest rate drop results in both growth of the nontradable sector

as well as increasing leverage, which together make balance-of-payments

crises more likely.

Our contribution to the literature is threefold. First, by moving to a

multi-country setting with an endogenous interest rate, we document the

feedback effects that occur within a monetary union.4 Our model suggests

that wage moderation, tradable sector growth and a current account

3 Reis (2013) focuses on financial frictions to show why relatively unproductive firms in the
nontradable sector grow at the expense of the tradable sector. Gopinath et al. (2017) and Cec-
chetti and Kharroubi (2015) show that financial frictions can contribute to the misallocation
of capital within sectors, as capital is allocated to firms that have higher net worth but are not
necessarily more productive. Sy (2016) emphasizes how the interaction of a common mon-
etary policy and heterogeneous inflation rates implies real rates that are lower in the South
than in the North, contributing to growth of the Southern nontrable sector. To rationalize the
boom-bust cycle experienced by much of the Eurozone, Ozhan (2017) shows how bank bal-
ance sheets can amplify fluctuations that are driven by news on the valuation of non-traded
sector capital. Coimbra (2010) presents a small open economy model in which falling interest
rates lead to an increase in the collateral value of housing, inducing growth of the housing
sector and a deterioration of the trade balance.

4 Over 1999-2007, the former high interest rate countries’ represented 32-36% of euro area
GDP and 40-41% of the euro area population, rendering the assumption that these countries
can be represented as small open economies within the euro area counterfactual. See also
Fagan and Gaspar (2007).
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surplus in Northern Europe do not (only) reflect prudent policies, but also

the consequences of unification. In this way, we complement not only the

SOE literature but also studies by Gadatsch et al. (2016) and Bettendorf and

León-Ledesma (2015), who focus on the extent to which German economic

policies have driven euro area imbalances. Second, our modeling approach

takes into account that the interest rate shock hitting Southern Europe

was large and long-lasting and allows for monopolistic competition and

differing levels of productivity between regions and sectors. We can thereby

show that the reallocation of capital and labor towards the nontradable

sector induced by a falling interest rate is not hindered by the nontradable

sector being the less competitive or productive one. This offers a structural

explanation for the empirical findings of Borio et al. (2016) and Cette et al.

(2016), who show that credit booms are associated with a productivity

slowdown driven by a reallocation of resources towards less productive

sectors.5 Third, as our model covers both Southern and Northern EMU-

countries, we can test the model predictions using a panel-VAR. To this

end, we compute tradable and nontradable sectoral growth rates based on a

detailed decomposition of the share of sectoral production that is absorbed

domestically.

The results in this chapter raise important policy issues, as to correct-

ing external imbalances and preventing new ones. For one, the model sug-

gests that growth of the Southern nontradable sector, deteriorating compet-

itiveness, and current account deficits are relatively straightforward conse-

quences of the economic boom induced by the sharp, permanent decline in

real interest rates. A sufficiently strong reaction of Southern interest rates to

the accumulating debt, a leaning-against-the-wind type of fiscal policy, or

possibly macroprudential measures, could have helped to moderate these

developments, preventing the need for a sharp rebalancing process later

on. However, in the absence of these timely stabilizing measures, investors

‘waking up’ and demanding a higher interest rate premium induces a sharp

5 Relatedly, Teimouri and Zietz (2018) document that in middle-income countries, capital
surges contribute to deindustrialization.
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rebalancing process during which Southern GDP falls.

We investigate various policy options that can accommodate a less dis-

ruptive rebalancing process, focusing on product market reforms that have

the potential to both boost growth and facilitate the rebalancing process.

Firstly, we analyze the effects of a liberalization of the Southern nontrad-

able sector, i.e., allowing for more domestic competition. Perhaps counter-

intuitively, but in line with Cavelaars (2006), this does not improve the re-

gion’s external position. As markups in the nontradable sector come down,

demand for nontradable goods increases and the sector expands. Total out-

put in the South grows, while the external position marginally deteriorates.

Spillovers from liberalizing the Northern nontradable sector are limited.

Secondly, we simulate a decrease in the markup on tradable goods (inter-

preted as a deepening of the European internal market). This induces a

shift of productive resources towards the tradable sector and boosts growth,

though in the short run it does come at the expense of a deterioration of the

external position of the union as whole.

2.2 Stylized facts

In anticipation of the introduction of the euro, nominal interest rates in

Southern Europe fell sharply. As this partly reflected falling inflation ex-

pectations, the drop of economically more relevant real interest rates was

less extreme. It was, however, substantial: in the three years prior to the in-

troduction of the euro, real one-year yields—the nominal one-year yield on

government debt minus one-year ahead Consensus inflation expectations

—in Italy, Ireland, Portugal and Spain (the ‘IIPS’, with data for Greece being

unavailable before 1998) fell by on average four percentage points, see fig-

ure 2.1a. Over the same period, real rates in the rest of the euro area (REA)

remained roughly constant.

In the first years of EMU, interest rates in the entire euro area increased.

In the North, where interest rates had not fallen in the run-up to EMU, they

reached the highest level in years. Following the collapse of the dotcom bub-
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Figure 2.1. Interest rates and macroeconomic imbalances
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Note: the IIPS include Ireland, Italy, Portugal and Spain, the GIIPS also includes Greece. The REA in-
cludes the other EMU-12 countries: Austria, Belgium, Finland, France, Germany, Luxembourg and the
Netherlands. Figure 1a shows the real 1 year interest rate, calculated as the 1 year yield on government
bonds minus inflation expectations over the same 1 year period (calculated using Consensus data). Fig-
ures 1b, d are based on data from the IMF WEO database October 2015, figure 1c uses AMECO data.

ble, union-wide interest rates came down again. However, inflation expec-

tations and realized inflation in the GIIPS remained persistently above those

in the REA. Consequently, real rates in the GIIPS remained below those in

the REA up to the onset of the crisis.

Low and falling interest rates induced a domestic demand boom in the

GIIPS (figure 2.1b). Over 1999-2007, domestic demand in the GIIPS grew by

on average 3% a year. In the REA, domestic demand increased by 1.7% a

year. The demand boom in the GIIPS contributed to a surge in imports, but

was not matched by a similar increase in exports. Export performance even

somewhat lagged behind that in the REA (figure 2.1c). As a result, the cur-

rent account of the GIIPS which was balanced at the onset of EMU, deterio-
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rated sharply in the years thereafter. The GIIPS’ current account deficit was

matched by an increasing current account surplus in the REA (figure 2.1d).6

Accordingly, the euro area’s external position remained close to balance.

Figure 2.2. Nontradable sector growth and as percentage of GDP

a: Value added nontradable sector as percentage of total value b: Value added nontradable sector as percentage of total value 

  added (33% of output)   added (50% of output)

c: Value added nontradable sector as percentage of total value d: Value added nontradable sector as percentage of total value 

  added without construction (33% of output)   added without construction (50% of output)
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Note: the GIIPS include Greece, Ireland, Italy, Portugal and Spain. The REA includes the other EMU-12
countries excluding Luxembourg: Austria, Belgium, Finland, France, Germany and the Netherlands. In
figure a, c and e 1999 = 100. Source: own calculations based on WIOD, release 2013 (Timmer et al., 2015),
see Appendix A.

To shed more light on the sectoral composition of growth, figure 2.2

displays the dynamics of nontradable value added relative to total value

added. To this end, we use data from the World Input Ouput Database (Tim-

mer et al., 2015) and estimate for each sector in each country the share of pro-

duction that is absorbed domestically. We aggregate these results for all euro

area countries, weighing each member by its share in total euro area output.

Subsequently, we construct the nontradable sector by selecting those sectors

6 Consistent with this pattern, Berger and Nitsch (2014) provide evidence of a significant
widening of bilateral intra-euro area trade imbalances.
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that depend most heavily on domestic demand. Figure 2.9 in Appendix A

shows for the year 1999 per sector the share of production that is absorbed

domestically. In figure 2.2a and c, we construct the nontradable sector by ag-

gregating the 8 sectors that depend most heavily on domestic demand and

which jointly produce 33% of total euro area output. In figure 2.2b and d, we

construct the nontradable sector by aggregating the 14 sectors that depend

most heavily on domestic demand and which jointly produce 50% of total

output.

Irrespective of the threshold used, the share of nontradable value added

in total value added in the GIIPS grew significantly during EMU’s first

decade: from 45% in 1999 to 48.5% in 2008 when using the more restric-

tive definition of the nontradable sector (figure 2.2a), and from 63% to 67%

when using the less restrictive definition. By contrast, in the REA, nontrad-

able value added as share of total value added increased by one percentage

point only (when using the more restrictive definition) or stayed flat (using

the broader definition).

Numerous country or sector specific reasons can be identified to explain

the allocation of capital inflows. One popular explanation focuses on exces-

sive growth in the real estate sector. Housing bubbles have certainly been

an important factor driving current account imbalances in countries such as

Spain and Ireland. However, the nontradable boom was not limited to real

estate and construction. Figures 2.2b and d show the share of value added

created in the nontradable sector as a share of total value added when ex-

cluding the construction and real estate sector from both nominator and de-

nominator. This somewhat mutes the growth of the nontradable sector in

both the GIIPS and the REA, but the overall pattern remains the same: in

the GIIPS, the share of the nontradable sector grows by 2% (in the restrictive

definition) and almost 4% (using the wider definition). In the REA, the share

of the nontradable sector now stays flat, no matter which definition is used

(see figure 2.2c and d). Overall, the rapid growth of the nontradable sec-

tor in the GIIPS appears to have been more broad-based than is sometimes
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suggested.7

2.3 The model

The model builds on the two-region two-sector framework introduced by

Stockman and Tesar (1995) and Obstfeld and Rogoff (1995). The regions are

labeled ‘North’ and ‘South’. Following monetary integration, both regions

become part of a single monetary union. Both regions exist of a large number

of identical households, a large number of firms and a government which all

have perfect foresight. The union has a single central bank which keeps the

union price level constant. Households consume, supply labor, accumulate

financial assets (one-period risk free bonds), and own the firms. The gov-

ernment engages in debt-financed consumption.8 Firms buy capital from

capital producers and hire labor from households. In each region, there are

two types of firms, producing nontradable goods (N) and tradable goods

(T) respectively. The tradable good is used either as consumption good or as

investment in the tradable and nontradable capital stock. The nontradable

good can only be consumed.

The monetary union as a whole is a closed economy, a simplifying as-

sumption which we relax in section 2.4.2. Labor is mobile across sectors, but

not between regions. Exchange rates are fixed, i.e., pegged in the immedi-

ate run-up to EMU, and irrevocably fixed thereafter. In the run-up to EMU,

regional interest rates are higher in South than in North by an exogenous

premium, which can be thought of as reflecting e.g. exchange rate or infla-

tion risk (for a similar approach, see Kollmann et al., 2015). Following the

introduction of the euro and the establishment of a single central bank, this

premium disappears and interest rates converge.

7 The financial sector, another sector typically mentioned as a fast growing (closed) ‘services’
sector, is too open to be part of our nontradable sector and thus not driving the growth
thereof.

8 The government is included in the model to be able to experiment with government
spending shocks. In steady state, we set government spending to zero. See Appendix B.
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2.3.1 Households

Households that live in region j ∈ {n, s}, where n = North and s = South,

maximize lifetime utility by choosing consumption and labor supply:

U j =
∞

∑
v=0

(βj)v

[
log Cj

t −
θ(Lj

t)
1+σl

1 + σl

]
, (2.1)

θ, σl > 0 and 0 < βj < 1,

where Cj
t denotes consumption in region j at time t and Lj

t denotes labor

supply. The parameters βj = 1/(1 + ρj), θ and σl denote, respectively, the

discount rate, the weight of labor in the utility function and the inverse of

the elasticity of work effort.

The consumption good is a composite of a nontradable good Cj,N
t and a

tradable good Cj,T
t which are transformed into the final consumption good

via a standard aggregator function: Cj
t =

(
Cj,N

t

)η (
Cj,T

t

)1−η
where 0 < η <

1 denotes the share of nontradables. Note that the tradable good is either

produced in the home region j or in the foreign region denoted by j′, i.e. con-

sumption of the tradable good in region j is denoted as Cj,T
t = Cjj,T

t + Cjj′,T
t .

The nontradable good is only produced domestically. The consumer price

index is a composite of the price of the nontradable good Pj,N
t and the price

of the tradable good Pj,T
t and is obtained by minimizing the expenditure

necessary to obtain one unit of the composite good Cj
t :

9

Pj
t =

(
Pj,N

t

)η (
Pj,T

t

)1−η

(η)η (1− η)1−η
. (2.2)

For the tradable good the law of one price holds: as there are no trade re-

strictions any price difference is arbitraged away, so that Pn,T
t = Ps,T

t .

Households can borrow or lend via single period bonds issued in both

North and South. We assume that, prior to EMU, there is an exogenous

9 I.e. minimizing Pj
t Cj

t = ∑
j
j′{P

j′ ,T
t Cjj′ ,T

t } + Cj,N
t Pj,N

t subject to the constraint Cj
t =

(Cj,N
t )η(Cj,T

t )1−η .
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wedge between Southern and Northern risk-free interest rates:

r f ,n
t + ω = r f ,s

t , (2.3)

where r f ,j
t is the endogenously determined risk free interest rate on bonds

issued by region j and ω is an exogenous premium that disappears after

monetary integration. The uncovered interest rate parity condition ensures

that after integration the nominal interest rate is the same in both regions:

r f ,n
t = r f ,s

t ≡ r f ,e
t , where r f ,e

t is the union interest rate.10

It is a characteristic of international business cycle models with incom-

plete financial markets that there is no unique deterministic steady state (see

e.g. Schmitt-Grohé and Uribe (2003) and Boileau and Normandin (2008)). In

particular, whereas the interest rate pins down both regions’ net lending,

their external asset holdings are indeterminate. To pin down the equilibria,

and prevent any one region from endlessly accumulating debt, we introduce

a debt-elastic interest rate premium xj
t. The interest rate premium increases

in the regions’ external debt level:

xj
t = ξe−N j

t − 1, (2.4)

where ξ denotes how strongly the interest rate premium responds to debt

accumulation and N j
t ≡

NFAj
t

Pj,T
t Y j,T

t +Pj,N
t Y j,N

t
denotes the net foreign asset posi-

tion as percentage of GDP, NFAj
t denotes the net financial assets of region

j and Pj,T
t Y j,T

t and Pj,N
t Y j,N

t denote nominal GDP in the tradable and non-

tradable sector respectively. As such, a region’s borrowing rate is given by

rj
t = r f ,j

t + xj
t. This implies that the rate paid by the borrower is higher than

the one received by the lender. The difference can be thought of, and micro-

founded as, the cost of financial intermediation (Boileau and Normandin,

2008). Alternatively, it can be interpreted as a premium on default risk that

10 As the union-wide price level is kept constant by the monetary authority, at the union level
the nominal interest rate equals the real interest rate. This is not necessarily the case at the
level of the individual regions, however, as movements in relative prices can drive a wedge
between nominal and real rates.
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is absorbed by the intermediary bearing the risk.11

The household budget constraints are represented by:12

j′

∑ Bj′ j
t + Pj,T

t Cj,T
t + Pj,N

t Cj,N
t =

j′

∑
(

1 + rj
t−1

)
Bj′ j

t−1 + π
j,N
t + π

j,T
t + Lj

tW
j
t ,

(2.5)

where Lj
tW

j
t denotes nominal labor income, Bj′ j

t denotes net bonds issued in

country j and held by households in country in j′, π
j,N
t and π

j,T
t are firm

profits (hence households are the true owners of the firms). Households

maximize utility by choosing consumption, labor supply and bond hold-

ings, subject to the budget constrained and a no-Ponzi condition. Labor is

perfectly mobile within regions, but does not move across the two regions.

As a consequence, the wage rate is equal across sectors but may differ be-

tween regions.

2.3.2 Firms

In both regions, the economy is occupied by two types of intermediate firms

which produce wholesale tradables (T) and wholesale nontradables (N), re-

spectively. For brevity we define Z ∈ (T, N). Intermediate firms in both sec-

tors hire labor from the household sector, buy capital from the capital pro-

ducers, and sell their wholesale goods to retailers. Retailers use the whole-

sale goods to produce the final goods. The retailers are introduced only to

realize monopolistic competition in a tractable manner.

The aggregate production technologies of the nontradable and tradable

11 During the first decade of EMU, risk premia were mostly absent, while they suddenly
spiked when the solvency of the Southern states became questionable. Figure 2.11 in Ap-
pendix C shows the consequences of such a sudden increase in the interest rate premium.
12 We assume that, within regions, actuarially fair priced state-contingent securities exist that
insure each household against idiosyncratic variations in labor and dividend income. Con-
sequently, at the regional level, individual household income will correspond to aggregate
household income.
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intermediate firms are specified by a Cobb-Douglas form:

yj,Z
t (i) = Aj,Z

t

(
K j,Z

t−1(i)
)1−αZ (

Lj,Z
t (i)

)αZ

, (2.6)

where Aj,Z
t denotes the productivity level in region j and sector Z, K j,Z

t

denotes the physical capital stock, total labor demand is given by Lj
t =

Lj,N
t + Lj,T

t and αZ denotes the share of labor in production. Both types of

firms accumulate capital according to the following accumulation identity:

K j,Z
t+1 = (1− δ)K j,Z

t + I j,Z
t , (2.7)

where I j,Z
t denotes investment in the physical capital stock and δ is the de-

preciation rate. Intermediate firms minimize costs subject to their produc-

tion constraint, see Appendix B.

Capital producers sell their capital to the intermediate firms in a per-

fectly competitive environment. For reasons of tractability, we assume that

capital producers acquire investment (mobile across borders and between

sectors) to produce capital. They borrow from the domestic households to

produce capital. Consequently, the return to capital equals the domestic

borrowing rate rj
t. The nontradable and tradable capital production func-

tion is subject to diminishing returns to scale and represented by: I j,Z
t −

φPj,T
t

2

(
I j,Z
t

K j,Z
t
− δ

)2

K j,Z
t where capital adjustment costs are denoted in the price

of tradables. Maximizing profits yields the price of capital (see Appendix B).

We model monopolistic competition by introducing a retail sector that

aggregates the intermediate goods produced by the nontradable and trad-

able firms respectively, into two (tradable and nontradable) final goods. Re-

tailers buy the products of the intermediate firms and use the following con-

stant elasticity of substitution (CES) production function to produce the final

goods (Dixit and Stiglitz, 1977):

Y j,Z
t =

[∫ 1

0
yj,Z

t (i)1−1/µj,Z
di
]1/(1−1/µj,Z)

, (2.8)
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where yj,Z
t (i) denotes nontradable or tradable output produced by interme-

diate nontradable or tradable firm i, Y j,Z
t is the final goods and µj,Z denotes

the degree of substitutability between the intermediate products and deter-

mines the amount of market power of the nontradable and tradable firms.

In the limit (µj,Z → ∞), pricing is perfectly competitive.

Retailers minimize the cost of buying output from intermediate firms∫ 1
0 Pj,Z

t (i)Y j,Z
t (i)di subject to the CES production function (2.8). The retail

sector is perfectly competitive. Both types of retail firms therefore maxi-

mize their profit function by setting prices equal to their marginal costs

mct(i). The aggregate nontradable and tradable price can be expressed as

the weighted sum of the intermediate good prices:

Pj,Z
t =

[∫ 1

0
pj,Z

t (i)1−µj,Z
di
]1/1−µj,Z

, (2.9)

where pj,Z
t (i) is the price set by intermediate firm i for intermediate input

yj,Z
t (i).

2.3.3 Market equilibrium conditions

The goods market equilibrium in the market for nontradables requires that

production of nontradable goods in each region is equal to consumption of

nontradable goods of consumers and the government in each region:

Y j,N
t = Cj,N

t + Gj,N
t , (2.10)

where Gj,N
t denotes government spending in the nontradable sector. The

market for tradables and investment is fully internationally integrated.

Hence, equilibrium requires that in the Union as a whole production equals

consumption and investment:

∑
j

Y j,T
t = ∑

j

[
Cj,T

t + I j,T
t + I j,N

t + ACj
t + ICj

t + Gj,T
t

]
. (2.11)
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Here, ACj
t = ∑Z

[
φPj,T

t
2

(
I j,Z
t

K j,Z
t
− δ

)2

K j,Z
t

]
denotes the combined capital ad-

justment costs in the tradable- and the nontradable sector (which, like the

investment good itself, is expressed in terms of tradables) and ICj
t denotes

the cost of financial intermediation (xj
tNFAj

t). While the current account of

the union as a whole thus needs to be balanced, individual regions are al-

lowed to run deficits or surpluses. As borrowing and lending is only possi-

ble through one-period risk free bonds, a region’s net financial asset position

(NFA) is denoted by:

NFAj
t =

(
1 + r f ,j

t−1

)
NFAj

t−1+

Pj,T
t

(
Y j,T

t − Cj,T
t − I j,T

t − I j,N
t − ACj

t − ICj
t − Gj,T

t

)
. (2.12)

The current account balance is defined as the first difference of a country’s

NFA. Equilibrium in the market for financial assets requires:

NFAn
t + NFAs

t = 0. (2.13)

Finally, as prices are flexible, monetary policy cannot affect the real al-

location of resources. However, nominal variables, in our case the nominal

price level, are affected by monetary policy and are indeterminate without a

policy rule. Given our monetary union set-up, we assume therefore that the

monetary authority stabilizes the union-wide price level Pe
t , which consists

of the weighted sum of the aggregate price levels of the two regions:

Pe
t = hPn

t + (1− h)Ps
t , (2.14)

where h denotes the share of North and (1− h) denotes the share of South

in the Union. As such, the aggregate price levels within the two regions, as

well as nontradable- and tradable prices within the regions, are allowed to

fluctuate.
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Table 2.1. Calibrated parameters

Parameters Description Value

βn Discount factor households, North 0.990
βs Discount factor households, South 0.980
σl Inverse of the elasticity of work effort 2.000
θ Weight of leisure 1.000
η Share of nontradables in consumption 0.667
αT Share of labor in the tradable production function 0.550
αN Share of labor in the nontradable production function 0.600
δ Depreciation rate of physical capital 0.030
µn,N Market power nontradable sector, North 5.000
µs,N Market power nontradable sector, South 3.500
µj,T Market power tradable sector, region j 10.000
ξ Credit premium reaction 0.007
Āj,Z Productivity region j, sector Z 1.000
h Relative share of North in union 0.500
φ Capital adjustment costs 2.000

2.3.4 Calibration

We calibrate the model to match the evolution of the Northern and Southern

parts of the euro area following monetary integration, and to simulate the ef-

fect of various policy measures. Time is quarterly. The parameter values are

presented in table 2.1. Both regions are equal in size. For simplicity, produc-

tivity levels are equal across regions and sectors, an assumption we relax

later on. To reconcile that, prior to monetary integration, current accounts

in both the North and the South were close to balance while interest rates

were higher in the South, we assume that the discount factor in the North is

higher than in the South. As such, following monetary integration and the

resulting convergence of interest rates, the South borrows from the North.

We calibrate the size of the country specific debt-elastic risk premium such

that the South’s external debt stabilizes at 70% of GDP, in line with the aver-

age external debt of the GIIPS in 2007. There are two important differences

between the tradable and nontradable sector and between the nontradable
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firms in Northern and Southern Europe which are introduced to mimic the

stylized facts but have no effect on the general results. First, we assume that

αN > αT, i.e., the nontradable sector is more labor intensive than the trad-

able sector. Second, we assume that µn,N > µs,N , i.e., the nontradable sector

in the Southern part of Europe is less competitive than the nontradable sec-

tor in the Northern part of Europe. Third, in our baseline calibration the

tradable sector is equally competitive in both parts of the union (due to the

existence of a single market) and more competitive than the nontradable

sector (that is, µj,T > µj,T∀j).

As we analyze a large and highly persistent (arguably permanent)

shock that can lead to large and long-lasting deviations from the initial

steady state, log-linearizing the model around the steady state can lead to

misleading results. Instead, we carry out a numerical simulation of the full

nonlinear model, using Dynare’s deterministic setting (see Adjemian et al.,

2011). This assumes that i) the shock to interest rates is unexpected and

ii) agents are certain that no future shocks will occur (‘perfect foresight’).

The key advantage of this approach is that it provides us with the exact

transition path of the endogenous variables following the shock to the

Southern interest rate, whereas any log-linearized solution would become

less accurate the further the variables move away from their initial steady

state.

2.4 Model simulations

2.4.1 Two-region model

After monetary integration, the interest premium paid by South disappears

and interest rates in North and South converge, see figure 2.3a. Conse-

quently, South experiences a demand boom: households reduce saving

and increase consumption (figure 2.3b), while firms increase investment.

Capital starts to flow from North to South.

The capital inflow needs to be allocated between the tradable and
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nontradable sector. The allocation depends on two main channels. First, as

wages increase (figure 2.3c), the more labor intensive nontradable sector

experiences a relative cost increase compared to the tradable sector. The

relative price of the nontradable good thus increases. As a result, demand

for nontradable products increases less than the demand for tradable

products (‘demand effect’). Southern consumption of tradables increases by

more than the consumption of nontradables.

Figure 2.3. Consequences of monetary integration
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Note: figure shows the effects of the permanent elimination of the wedge ω between Southern and
Northern risk-free interest rates in (2.3). The x-axis displays the number of quarters following the shock.

However, whereas tradable goods can be imported, nontradable goods
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need to be produced at home. Consequently, a second channel emerges

which more than offsets the first one. In the absence of foreign competition,

firms in the nontradable sector have more space to increase prices when

their production costs increase without slackening demand (‘supply effect’).

Competition with the North implies that Southern firms active in the trad-

able sector have less room to increase their prices as production costs in-

crease. The rising relative price of nontradables implies that, in real terms,

capital and labor are cheaper inputs in the nontradable sector. The effect is a

reallocation of capital and labor towards the nontradable sector (figure 2.3f).

In the North, an opposite effect occurs: Southern demand for capital in-

creases the union-wide interest rate, which from a Northern perspective is

amplified by a falling real exchange rate. Whereas Southern demand for

tradables grows, domestic demand in the North falls. As a result, the non-

tradable sector shrinks and both wages and the relative price of nontrad-

ables fall. Capital and labor are reallocated to the growing tradable sector.

The Southern boom in consumption and investment and the shift of pro-

ductive resources to the nontradable sector cause the external position of

South to deteriorate (figure 2.3h). The increase in external debt causes an in-

crease in the risk premium until the interest rate reaches a level at which the

capital inflow stops and the net foreign asset position stabilizes. The rising

interest rate also facilitates a shift of resources back to the tradable sector to

produce the goods necessary to balance imports- and exports.

All results are obtained under the assumption of equal productivity lev-

els across sectors and countries. This simplifies the interpretation of the re-

sults (e.g. ensuring that a sectoral reallocation of resources does not itself

affect GDP), but is clearly not a realistic assumption. We therefore calibrate

the productivity levels in the tradable and nontradable sector in both re-

gions using the database constructed by Mano and Castillo (2015). Produc-

tivity is calculated as total value added per sector and country divided by

total hours worked in each sector and country. Mano and Castillo (2015)

classify a sector as tradable if more than 10% of the sector is exported. We

aggregate productivity at the region level by taking the weighted average
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based on the countries share in total EMU valued added. The resulting pro-

ductivity levels, where we normalize tradable productivity in the North to

1 are: ĀN,n = 0.76, ĀT,n = 1, ĀN,s = 0.79, ĀT,s = 0.92.

Qualitatively, the results are unchanged: the reallocation to the nontrad-

able sector following monetary integration still follows through when the

nontradable sector is the less productive sector (results not shown but avail-

able on request). As such, even if productivity in both sectors would re-

main constant, the relative growth of the nontradable sector hurts aggregate

productivity. Accordingly, the model offers a structural explanation for the

empirical findings documented by Borio et al. (2016) who show that credit

booms like those experienced by Southern Europe after the introduction of

the EMU are associated with a productivity slowdown driven by a realloca-

tion of resources towards less productive sectors.

Results do also not depend qualitatively on the degree of competition

in the Southern nontradable sector (see figure 2.10). Even with a perfectly

competitive nontradable sector, the fall in Southern interest rates induces a

reallocation towards the nontradable sector. As such, eliminating ‘rent seek-

ing’ does not prevent the allocation of incoming capital flows towards the

production of nontradables.
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2.4.2 Including the Rest of the World

Figure 2.4. Consequences of monetary integration: effects of including the
RoW
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Note: figure shows the effects of the permanent elimination of the wedge ω between Southern and
Northern risk-free interest rates in (2.3) in a closed (2-region)- and open (3-region) version of the model.

So far, we assumed a closed economy for the monetary union as a whole.

In this section, this simplifying assumption is relaxed by including a third

country labeled ‘Rest of the World’ (RoW). The size of the labor force of RoW

is equal to the combined Northern and Southern part of the monetary union.

RoW has a flexible exchange rate with the monetary union, is connected

to (initially, the Northern part of) the monetary union via an UIP and the

Law of One Price and in terms of parameters mimics the Northern part of

the monetary union. It is, therefore, best thought of as another advanced

economy. See Appendix B for the technical details.

As before, we simulate an interest rate shock in South. The addition of a

third region somewhat amplifies the effects of this shock in South, while it

attenuates the effects in North. Two channels are at work. Firstly, there is an

exchange rate effect. The Southern boom increases the union-wide risk-free

rate and induces an appreciation of the union’s currency. To remain com-
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petitive, tradable prices must fall. In South, this amplifies the relative price

increase of the nontradable good which contributes to an even faster reallo-

cation of resources towards the nontradable sector. In North, this mitigates

the fall in the relative price of the nontradable good, which dampens the re-

allocation towards the tradable sector. Secondly, and somewhat trivially, the

addition of a third region increases the size of the total economy. Southern

imports no longer need to come exclusively from North. As a result, the im-

pact of the Southern boom on interest rates in North is attenuated. Interest

rates do rise, and North continues to realize a current account surplus, but

compared to the two-region case this is only approximately half as large. In

contrast, the attenuated response of risk-free interest rates implies South en-

joys a boom and a current account deficit which are even larger than in the

two-region case.

The Southern boom also induces the RoW to run a current account sur-

plus. Whereas the surplus in the Northern part of the union was induced

by a rising interest rate, the RoW surplus is induced by the appreciation of

the union currency. RoW tradable goods get cheaper which means by the

Law of One Price that the domestic currency price increases. Consequently,

resources are reallocated to the tradable sector, the RoW enjoys a moderate

boom and realizes a surplus on its current account.

2.5 Empirical analysis

2.5.1 Methodology and data

In this chapter we motivate our model by the sharp decline in real inter-

est rate experienced by Southern Europe in the run-up to the introduction

of the euro. However, our model predictions are more general and can be

summarized as follows: a negative interest rate shock in part of the union,

e.g. as experienced by multiple Southern European countries in anticipation

of EMU, leads to a reallocation of resources towards the nontradable sector,

an increase in the price level relative to the rest of the union, and the emer-

gence of a current account deficit. The opposite holds for a positive interest



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 47PDF page: 47PDF page: 47PDF page: 47

Sectoral allocation and macroeconomic imbalances in EMU 33

rate shock, as can be seen from the results for Northern Europe.13

The most natural translation of our theoretical model to an empirical

setting is a panel-VAR. Although we would ideally estimate the full model

using the identification restrictions as presented in section 4.2.2 (see, e.g.,

Smets and Wouters (2003) and Christiano et al. (2005)) for two seminal con-

tributions to DSGE estimation), the limited availability of disaggregated

output data at the sectoral level does not permit precise identification. In-

stead, we therefore opt for a more reduced form estimation approach that

exploits both the time-series as well as the cross-sectional dimension of the

data.

We estimate a standard macroeconomic framework with output growth,

inflation and a short-term interest rate which is often used to identify in-

terest rate shocks (see, e.g., Christiano et al. (1999)). We, however, allow for

three deviations to fit the estimation more closely to the theoretical model.

First, we split output growth by calculating the total value added in the

nontradable and the tradable sector separately, so as to examine the effect

of an interest rate shock on the growth rates of each sector. Second, we use

ex-ante real interest rates as expected rather than realized real rates are ar-

guably more important for investment decisions.14 Third, we add current

account flows, thereby opening up the model, as we are interested in the

effect of interest rate shocks on cross-border capital flows.

We estimate the following reduced form panel-BVAR equation:

Xt =α0 + α1Dt + Φ(L)Xt−1 + εt, (2.15)

where Φ(L) ≡ Φ0 + Φ1L1 + ...+ ΦpLp is a lag polynomial and Xt is a vector

13 Of course, also the euro crisis can be thought of as a large positive interest rate shock
in the South. In our model, this is easiest to simulate through an unexpected, permanent
increase in the elasticity of the risk premium to a region’s debt level (a ‘Minsky moment’
in which risk aversion suddenly increases, cf. Eggertsson and Krugman (2012)). The effects
thereof are intuitive and the opposite of the ones presented in section 5.1: external borrowing,
investment and consumption collapse, and resources temporarily reallocate to the tradable
sector. Eventually a new steady state, with a lower external debt level and a stable current
account, is reached. Figure 2.11 in Appendix C presents the results.
14 We also estimated the model with nominal interest rates and/or inflation expectations.
Results, which are not presented here for conciseness, are qualitatively the same.
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containing the observed variables as discussed:

Xt =

[
(yN

t,i − ȳN
t ), (y

T
t,i − ȳT

t ), (πt,i − π̄t),
(

Bt,i

Yt,i
− B̄t

Ȳt

)
, (ir

t,i − īr
t)

]′
,

(2.16)

where yN
t,i denotes the growth rate of the nontradable sector at time t in coun-

try i, yT
t,i denotes the growth rate of the tradable sector, πt,i denotes the in-

flation rate, Bt,i
Yt,i

denotes a country’s current account balance as percentage of

GDP and ir
t,i is the ex-ante expected real interest rate. All variables with a bar

denote euro area averages which we subtract from our variables to control

for any euro area wide trend.15

If applicable, we include an exogenous dummy variable denoted by the

vector of dummies Dt ≡
[

D f c
t , Dec

t

]′
. The dummy D f c

t controls for the global

financial crisis taking the value 1 in between 2008Q3–2009Q1 and zero oth-

erwise and the dummy Dec
t controls for the euro area crisis taking the value

1 in between 2011Q3–2013Q1 and zero otherwise. Finally, εt is a vector of

stacked reduced form residuals.

To identify the shocks we assume orthogonality and use a Cholesky de-

composition of which the ordering is specified in equation 2.16. As is com-

mon when identifying interest rate shocks, we assume that the real interest

rate adjusts contemporaneously to innovations in output growth, in our case

nontradable and tradable growth shocks, and to innovations in the inflation

rate. However, the growth rate of the nontradable and tradable sector is af-

fected by real interest rate or inflation shocks only with a lag. The model is

estimated using a (pooled) Bayesian estimation procedure. The data is ob-

served at a quarterly frequency and we include two lags.16 To let the data

15 The demeaning of the variables ensures that our data series are stationary. Stationarity is
also confirmed by the Levin et al. (2002) panel unit root test. Alternatively, one could use time
fixed effect to control for common trends at the euro area level. However, as in that case the
control group would be a non-weighted average of developments in individual countries, it
places a disproportional weight on developments in small countries. Results including time
dummies are similar to those presented in the main text and are available upon request.
16 The various information criteria available suggest different lag lengths. Results are robust
to including one up to six lags.
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speak as much as possible, we impose an (agnostic) Minnesota prior: all

lagged coefficients take a prior value of 0.8. The hyperparameters are set at

standard values, i.e., the overall tightness parameter is set equal to 0.1 and

the lag decay parameter is set equal to 1. As equation 2.15 also includes two

exogenous dummy variables we set the exogenous parameter tightness to

100.17

The growth rates for both the nontradable and tradable sector are calcu-

lated using Eurostat data for countries for which disaggregated output time

series are available: Austria, Belgium, Germany, Finland, France, Ireland,

Italy, Netherlands, Spain and Portugal. Due to extremely volatile growth

rates, we exclude Ireland from our regression analysis.18 So far, in our styl-

ized facts, we have used a detailed breakdown of GDP aggregates by indus-

try. However, this detailed breakdown is only available on an annual basis.

As identifying interest rates shocks, using a Cholesky decomposition and

annual data is arguably a stretch, we resort to a more basic breakdown that

is available on a quarterly basis. To construct quarterly series of nontrad-

able and tradable growth, we use a similar methodology as in section 2.2.19

We label a sector in our quarterly data series (non)tradable when it contains

mostly (non)tradable industries as classified in figure 2.9. We group and ag-

gregate these series to obtain tradable and nontradable data series on an

aggregate level, see table 2.4 in Appendix A.20

We use nominal interest rates on 1-year government bonds as a proxy for

the country-wide nominal interest rate and the consensus forecast inflation

17 We have tested the sensitivity of our results to a range of hyperparameter values: a prior
coefficient value in the range of 0.5− 1, an overall tightness parameter in the range of 0.05−
0.2 and a lag decay parameter in the range of 0.5− 4. Results are (qualitatively) unaffected.
18 To check whether our results are driven by individual countries, we re-estimated all re-
gressions while excluding one country at the time and found similar results. Ireland was the
only exception, likely due to tradable growth rates that varied from -10% to 54%.
19 The Eurostat classification is slightly different from the WIOD classification used in figure
2.2. Specifically, the WIOD contains more detailed information about the openness of sectors,
but data is only available until 2011. We therefore match the WIOD classification with the
Eurostat classification to categorize the Eurostat sectors in a tradable and nontradable sector,
see table 2.2 in Appendix A.
20 For some sectors this classification is rather arbitrary as the sector contains both tradable
and nontradable industries. We re-estimated our BVAR while switching our classifying and
find qualitatively similar results.
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expectations one year ahead to transform the nominal interest rates into ex-

ante real interest rates. For inflation we use Eurostat HICP data. Finally, we

use data from the World Economic Outlook database and the Statistical Data

Warehouse database to collect annual and quarterly data on current account

balances.

The quarterly time series cover the period 1996Q3-2017Q3. As almost no

data is available for Luxembourg, we drop this country from our sample.

For Greece we lack data on nominal interest rates on one-year governments

bonds before 1999Q1. As our inflation expectations measure covers inflation

expectations over a one-year period, the only consistent way to create ex-

ante real interest rates is to use one-year interest rates. Table 2.3 in Appendix

A summarizes the descriptive statistics.21

2.5.2 Empirical results

We estimate the panel-BVAR over the entire period and over the sub-period

1996Q3-2008Q3 as dynamics may differ between the build-up phase and the

sudden bust.2223 Figure 2.5 shows the impulse response functions follow-

ing a positive interest rate shock for the entire sample period. In line with

the model predictions, a country that is hit by a positive interest rate shock

of one standard deviation experiences a decline in the growth rate of the

nontradable sector, a persistent decline in the inflation rate, and a sharply

improving current account balance. Figure 2.5 also shows that, on impact,

there is no effect of the interest rate shock on the growth of the tradable

sector. After a few years, there is a small positive effect. These results are

largely in line with the model which actually predicts, counter-intuitively, a

21 For robustness we experiment with 10-year government bond yields as those are also
available for Greece before 1999. The nominal rates are transformed in ex-ante expected real
rates using the one-year inflation expectations. This assumes that inflation expectations re-
main constant over the 10-year period. Results, which are not presented here, are similar to
the results presented below.
22 In a related analysis, Bobeica et al. (2016) for instance finds a negative relation between
domestic demand pressure and exports during busts, but not during booms.
23 The panel-BVAR is estimated using the ECB BEAR-toolbox developed by Dieppe,
Legrand, and van Roye (Dieppe et al.), which builds on the methodology surveyed by
Canova and Ciccarelli (2013).
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Figure 2.5. Real interest rate shock for sample period 1996Q3-2017Q3
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Note: the black lines represent the median response to a real interest rate shock estimated over the time
period 1996Q3-2017Q3. Shaded areas denote 68% credibility intervals which are generated by drawing
50, 000 draws from the posterior distribution of which 40, 000 draws are discarded as burn-in iterations.
Horizontal axes specify years. Vertical axes denote percent point deviations from average euro area
growth, ratio or rate.

small increase in the growth rate of the tradable sector following a positive

interest rate shock. They also help to explain part of the strong growth of

Northern Europe’s tradable sector.

Figure 2.6 shows the results for the sub-period 1996Q3-2008Q3. A few

things stand out. First, as the model is estimated with significantly fewer

observations, credibility intervals become wider. Second, the response of all

variables is qualitatively the same as when estimating over the full sam-

ple period. A positive interest rate shock still leads to falling inflation, an

improving current account balance, and a shrinking of the nontradable sec-

tor. The effect of the interest rate shock on tradable sector growth remains

marginally positive but is no longer different from zero at the 68% credibility

interval.

As the model is symmetric we can also interpret negative interest rate

shocks, as experienced in Southern Europe. A back-of-the-envelope calcu-

lation shows that the 4 percent point (unconditional) decrease in Southern
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Figure 2.6. Real interest rate shock for sample period 1996Q3-2008Q3
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Note: the black lines represent the median response to a real interest rate shock estimated over the time
period 1996Q3-2008Q3. Shaded areas denote 68% credibility intervals which are generated by drawing
50, 000 draws from the posterior distribution of which 40, 000 draws are discarded as burn-in iterations.
Horizontal axes specify years. Vertical axes denote percent point deviations from average euro area
growth, ratio or rate.

European interest rates relative to Northern European interest rates (see fig-

ure 2.1), caused, according to the impulse response functions, a relative in-

crease in nontradable growth of about 0.5% per annum for a period of 3− 4

years. This comes on top of the overall trend of increasing nontradable sec-

tor growth observed in all European countries. Hence, it appears that inter-

est rate shocks can explain a large fraction of the higher growth rates of the

Southern European nontradable sector described in figure 2.2.

2.6 Policy options and discussion

The results presented highlight major challenges in terms of correcting exist-

ing imbalances and preventing new ones. Macroprudential policy, through

limiting private sector borrowing, could play an important role in prevent-

ing the developments stressed in this chapter from reoccurring (see e.g.

Quint and Rabanal, 2013, Bielecki et al., 2019). Fiscal policy also offers a
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fairly straightforward tool to lean against excessive private borrowing, and

the resulting growth of the nontradable sector.24

Currently, however, the first challenge for EMU is to reduce existing im-

balances in a way that does not unduly harm GDP growth. Figure 2.11 in

Appendix C shows how a sudden increase in the Southern interest rate pre-

mium induces a ‘sudden stop’ like rebalancing process in which external

borrowing and investment collapse, consumption falls, and resources real-

locate to the tradable sector. In this section, various policy options that can

accommodate a less disruptive rebalancing process are examined.

2.6.1 Increasing competition in the nontradable sector

Figure 2.7 shows the effects of a liberalization of the nontradable sector in

South, i.e., a decrease in the markup on nontradable products. A liberaliza-

tion of the nontradable sector causes nontradable prices to fall, increasing

relative demand for nontradables. Real income also increases, contributing

to increased demand for both tradable and nontradable products. As non-

tradable products need to be produced at home, this leads to an expansion

of the nontradable sector. The domestic shortage of tradable products is im-

ported from the North. Overall, output and the relative size of the nontrad-

able sector increase while the current account position deteriorates.

Spillovers from a liberalization of the Northern nontradable sector are

limited. North grows and from a Southern perspective both external de-

mand and the interest rate increase. GDP and the sectoral allocation of re-

sources in the South are largely unaffected. The Northern reforms do induce

a fall in the Northern price level, which—given that prices at the union level

are held constant by the single central bank—temporarily allows for some

inflation in the South. This improves the ratio of net financial assets to GDP.

Figure 2.12 in Appendix C displays the results in more detail.

24 It is straightforward to extend the model to include a government sector. In a monetary
union, even away from the ZLB, Ricardian equivalence breaks down due to the fact that
there is only a limited reaction of the union-wide interest rate to fiscal policy in an individ-
ual country. As such, private borrowing does not fully offset government savings, and the
external position improves. Simulations are available on request.
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Figure 2.7. Product market reform in South, transition path
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Note: figure shows the effects of a permanent 10 percentage points reduction of markups in the Southern
nontradable sector. Simulation conducted using the 2-region version of the model; results using the 3-
region version are highly similar and available upon request.

2.6.2 Deepening the internal market

The introduction of the euro was intended in part to deepen the internal

market, thereby increasing competition in the market for tradables. Evi-

dence on whether the euro achieved this is mixed. Deepening the internal

market is however still seen as a policy priority (see e.g. European Commis-

sion, 2015). We simulate the effects of a deepening of the internal market

through a decrease in the markup on tradables in both regions of the EA. As

shown in figure 2.8, this induces a fall in the relative price of tradables and

thereby speeds up the desired shift of resources towards the tradable sector.

It boosts investment and GDP growth. As demand for tradable goods in-

creases faster than supply, the EA initially develops a trade deficit with the

RoW. This is accommodated by an appreciation of the euro, which allows
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Figure 2.8. Deepening the EA internal market, transition path
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Note: figure shows the effects of a permanent reduction of markups in the Northern and Southern trad-
able sector. Simulation conducted using the 3-region version of the model in order to shed light on
exchange rate dynamics.

for a rise in the price of tradable goods in the RoW that dampens local de-

mand. In the long run, the tradable sector in the RoW shrinks marginally,

whereas the tradable sector in both regions of the EA grows significantly.

2.7 Conclusion

In this chapter, we documented empirically the broad-based growth of the

Southern European nontradable sector. We then showed in a two-region

two-sector general equilibrium model that many of the key characteristics

of the first decade of EMU can be explained by the fall in interest rates the

Southern European countries experienced when joining EMU. This fall can

be shown to explain both the divergence of current account positions and

wage rates between Northern and Southern Europe, as well as the alloca-

tion of capital and labor towards the nontradable sector in South. The allo-
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cation of incoming capital to the nontradable sector occurs irrespective of

any differences in competitiveness or productivity across sectors or regions.

Clearly, the symmetric (but opposite) response of Northern and South-

ern Europe to monetary integration is an oversimplification of reality. In part

this is the straightforward consequence of the assumption that the North

and the South are of equal size. Less straightforward, we show that relax-

ing the closed economy assumption, through including the rest of the world

in the model, also attenuates the Northern response, while it amplifies the

Southern one. We then proceed by confirming the main model predictions

using a panel-BVAR for 9 euro area countries over the period 1996− 2017.

Our results highlight several challenges for policy makers. When for-

eign borrowing is not matched by an increased export capacity, a point

made forcefully by Giavazzi and Spaventa (2010), solvability problems can

emerge. Fiscal policy would have offered a fairly straightforward tool to

lean against excessive private borrowing. When imposed after the collapse

of the boom, increased public savings can still help speed up the realloca-

tion of productive resources towards the tradable sector, but only at the cost

of an even deeper recession. In a quest for a more desirable solution, we

investigated two options for product market reform. Improving the Euro-

pean internal market for tradables, i.e., further strengthening competition

in this sector, appears to be the most promising option, facilitating a further

rebalancing towards tradables while simultaneously boosting growth.

Our findings suggest various directions for further research. Through-

out the analysis, we have assumed that goods are either tradable or non-

tradable. From a policy perspective, it is a highly relevant question to what

extent improving the European internal market for services can contribute

to increasing the share of traded ‘goods’, and what effects this would have.

Additionally, our study focuses on the sectoral allocation of capital inflows

in a nearly frictionless environment. Others have focused on the allocation

of capital within sectors, highlighting the role of financial frictions. Combin-

ing both perspectives seems a fruitful avenue for further research. Finally,

our study points to the need of explicitly monitoring, and potentially curtail-
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ing, foreign borrowing within a monetary union, which since 2011 is done

via the Macroeconomic Imbalances Procedure (MIP). To enforce the MIP, in-

struments are needed to curtail excessive borrowing. Macroprudential pol-

icy offers promise in this respect, but still faces major challenges that need

further investigation.

Appendix A: Data

Figure 2.9. Share of value added from domestic demand in the euro area
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Note: the red-bar sectors sum to a nontradable sector that produces 33% of total euro area output and
the red- and yellow-bar sectors sum to a nontradable sector that produces 50% of total euro area output.
Source: own calculations using WIOD, release 2013 (Timmer et al., 2015).
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Table 2.2. Classification

WIOD Classification VA Dom- Total Cumulative EUROSTAT
estically output share & KLEMS

Private Households with Employed Persons 100.0% 26194 0.2% T
Health and Social Work 99.8% 574381 4.7% Q
Education 99.7% 378891 7.7% P
Real Estate Activities 99.7% 890490 14.6% L
Public Admin and Defence; 99.5% 603584 19.4% O

Compulsory Social Security
Sale, Maintenance and Repair of Motor 99.0% 223209 21.1% G45 - G46 -

Vehicles and Motorcycles - G47
Construction 98.6% 913288 28.3% F
Hotels and Restaurants 98.5% 359423 31.1% I
Retail Trade, Except of Motor Vehicles and 98.1% 485831 34.9% G47

Motorcycles; Repair of Household Goods

Other Community, Social and Personal Serv. 97.2% 429865 38.2% R + S + U
Electricity, Gas and Water Supply 97.0% 271372 40.4% D
Post and Telecommunications 94.2% 255341 42.4% J - J62-63

+ H53
Wholesale Trade and Commission Trade, 92.6% 643040 47.4% G46

except of motor vehicles and motorcycles
Financial Intermediation 92.4% 614538 52.2% K

Inland Transport 90.6% 292791 54.5% H - H53
Renting of M&Eq and Other 90.4% 1144176 63.5% M + N

Business Activities + J 62-63
Other Supporting and Auxiliary Transport 85.5% 238207 65.3% H - H53

Activities; Activities of Travel Agencies
Agriculture, Hunting, Forestry and Fishing 84.0% 315989 67.8% A
Mining and Quarrying 83.2% 76820 68.4% B
Wood and Products of Wood and Cork 79.8% 80283 69.0% C
Food, Beverages and Tobacco 77.1% 568989 73.5% C
Other Non-Metallic Mineral 76.5% 151818 74.7% C
Pulp, Paper, Printing and Publishing 74.4% 285858 76.9% C
Coke, Refined Petroleum and Nuclear Fuel 73.6% 127712 77.9% C
Basic Metals and Fabricated Metal 68.7% 475078 81.6% C
Manufacturing, Nec; Recycling 66.3% 138993 82.7% C
Rubber and Plastics 62.9% 152780 83.9% C
Air Transport 60.5% 74950 84.5% H - H53
Textiles and Textile Products 54.3% 183217 85.9% C
Leather, Leather and Footwear 52.7% 46897 86.3% C
Machinery, Nec 46.9% 366348 89.2% C
Electrical and Optical Equipment 44.5% 416984 92.4% C
Transport Equipment 42.7% 533056 96.6% C
Chemicals and Chemical Products 40.8% 391655 99.7% C
Water Transport 26.7% 40050 100.0% H - H53
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Table 2.3. Descriptive statistics

yN
t,i − ȳN

t yT
t,i − ȳT

t
Bt,i
Yt,i
− B̄t

Ȳt
ir
t,i − īr

t yN
t,i yT

t,i
Bt,i
Yt,i

ir
t,i

Mean 0.17 0.12 −0.20 0.49 0.48 0.54 −0.10 1.04
Median 0.10 −0.01 0.07 −0.03 0.50 0.44 0.17 0.67
Std. Dev. 1.31 3.14 5.01 6.51 2.77 1.03 5.04 6.58
Observations 946 946 9468 946 946 946 946 946

Table 2.4. Quarterly data tradable and nontradable definition

Sector T or NT

Agriculture, forestry and fishing T
Industry (except construction) T
Manufacturing T
Construction NT
Wholesale and retail trade, transport, accomodation and food service activities T
Information and communication T/NT
Financial and insurance activities T/NT
Real estate activities NT
Professional, scientific and technical activities; administrative and support service activities NT
Public administration, defence, education, human health and social work activities NT
Arts, entertainment and recreation; other service activities; activities of household and extra-territorial organizations and bodies NT
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Appendix B: Model

Household’s optimization problem

The household problem is:

max
∞

∑
v=0

(βj)v

[
log (Cj,N

t )η(Cj,T
t )1−η − θ(Lj

t)
1+σl

1 + σl

]
s.t.

j′

∑
j

Bj
t + Pj,T

t Cj,T
t + Pj,N

t Cj,N
t =

j′

∑
j
(1 + rj

t−1)Bj
t−1 + π

j,N
t + π

j,T
t + Lj

tW
j
t .

(2.17)

Households maximize their utility by choosing both consumption goods,

labor supply, money holding and bond holdings, subject to the budget con-

straint and a no-Ponzi condition. The first-order conditions (FOCs) are:

1− η

Cj,T
t

= Pj,T
t λh

t , (2.18)

η

Cj,N
t

= Pj,N
t λh

t , (2.19)

λh
t = λh

t+1(1 + rj
t)βj, (2.20)

θ(Lj
t)

σl = W j
t λh

t , (2.21)

(2.22)

where λh
t denotes the households’ Lagrangian multiplier. Using the FOC

for the tradable consumption good (2.18), Cj,T
t , to substitute the Lagrangian

multiplier out gives:

Pj,T
t Cj,T

t =
Pj,T

t+1Cj,T
t+1

(1 + rj
t)βj

, (2.23)

1− η

Cj,T
t Pj,T

t

=
η

Cj,N
t Pj,N

t

, (2.24)

Cj,T
t Pj,T

t =
1− η

θ

W j
t

(Lj
t)

σl
. (2.25)
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Firms

Retailers are perfectly competitive and therefore we consider a representa-

tive retailer which buys input yj,Z
t (i) from intermediate firm i and produces

output Y j,Z
t according the following aggregator function:

Y j,Z
t =

[∫ 1

0
yj,Z

t (i)(µ
j,Z−1)/µj,Z

di
]µj,Z/(µj,Z−1)

. (2.26)

and has a budget constraint which is denoted by: Pj,Z
t Y j,Z

t =
∫ 1

0 pj,Z
t (i)yj,Z

t (i)di.

Retailers minimize their cost subject to their production function:

Lj
t =

∫ 1

0
pj,Z

t (i)yj,Z
t (i)di− λr

t

(
Y j,Z

t −
[∫ 1

0
yj,Z

t (i)(µ
j,Z−1)/µj,Z

di
]µj,Z/(µj,Z−1)

)
,

(2.27)

where λr
t is the retailers marginal cost of producing an extra unit of final

output. The FOC w.r.t. to production input yj,Z
t (i) of firm i and production

input yj,Z
t (i′) of firm i′ and dividing these FOCs gives the relative pricing

equation:

yj,Z
t (i) = yj,Z

t (i′)

(
pj,Z

t (i)

pj,Z
t (i′)

)−µj,Z

. (2.28)

If we combine the budget identity Pj,Z
t Y j,Z

t =
∫ 1

0 pj,Z
t (i)yj,Z

t (i)di and aggrega-

tor function (2.26) and substitute subsequently the relative pricing equation

(2.28) to solve for Pj,Z
t , we obtain:

Pj,Z
t =

[∫ 1

0
pj,Z

t (i)1−µj,Z
di
]1/1−µj,Z

. (2.29)

We can substitute (2.29), together with the relative pricing equation (2.28)

for yj,Z
t (i), back in the budget identity to obtain retailer demand for inter-
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mediate product yj,Z
t (i):

yj,Z
t (i) =

[
Pj,Z

t

pj,Z
t (i)

]µj,Z

Y j,Z
t . (2.30)

Intermediary firms minimize their costs which consists of unit labor costs,

the opportunity costs of holding a unit of capital and the costs of buying

capital from the capital producers. The intermediate firm Lagrangian is ex-

pressed by:

Lj,Z
t (i) =W j

t Lj,Z
t (i) + (1 + rj

t)q
j,Z
t K j,Z

t (i)− qj,Z
t (1− δj)K j,Z

t (i)

− λ
j,Z
t (i)

(
Aj,Z

t (K j,Z
t (i))1−αj

(Lj,Z
t (i))αj

)
, (2.31)

where λ
j,Z
t (i) is the Lagrangian multiplier of the firms which represents the

intermediate firms’ marginal costs. The FOC w.r.t. Lj,Z
t (i) is represented by:

W j
t = λ

j,Z
t (i)

αjyj,Z
t (i)

Lj,Z
t (i)

, (2.32)

where yj,Z
t (i) = Aj,Z

t (K j,Z
t (i))1−αj

(Lj,Z
t (i))αj

. The FOC w.r.t. K j,Z
t (i) is repre-

sented by:

1 + rj
t =

λ
j,Z
t (i) (1−αj)yj,Z

t (i)
K j,Z

t (i)
+ (1− δ)qj,Z

t−1

qj,Z
t

. (2.33)

Using both FOCs in the production function gives the expression for

marginal costs, λ
j,Z
t , which is the same for all intermediate firms:

λ
j,Z
t =

1

Aj,Z
t

(
(1 + rj

t)q
j,Z
t + (1− δ)qj,Z

t−1

(1− αj)

)(1−αj)(
W j

t
αj

)αj

. (2.34)

Capital producers are perfectly competitive. Consequently, the individual

capital producer’s optimization problem corresponds to the aggregate prob-
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lem. The aggregate capital stock evolves according to:

K j,Z
t+1 = (1− δj)K j,Z

t + I j,Z
t . (2.35)

Capital producers combine new investment I j,Z
t with undepreci-

ated capital to produce new capital according to Φ
(

I j,Z
t

K j,Z
t

)
K j,Z

t =

I j,Z
t − φPj,T

t
2

(
I j,Z
t

K j,Z
t
− δ

)2

K j,Z
t . This functional form ensures that the price

of capital is equal to unity in steady state. Capital producers choose invest-

ment I j,Z
t to maximize the profits from producing capital and then sell their

capital for a price qj,Z
t :

max
I j,Z
t

{
qj,Z

t

[
I j,Z
t −

φPj,T
t

2

(
I j,Z
t

K j,Z
t

− δ

)2

K j,Z
t

]
− Pj,T

t I j,Z
t

}
. (2.36)

The FOCs give the price of capital:

qj,Z
t = Pj,T

t

[
1 + φ

(
I j,Z
t

K j,Z
t

− δ

)]
. (2.37)

As retailers face imperfect substitutability between intermediate inputs, in-

termediate firms have some market power and can set their prices as a

markup over their marginal costs λ
j,Z
t . Intermediary firms maximize their

profits w.r.t. prices:

π
j,Z
t (i) = [pj,Z

t (i)− λ
j,Z
t (i)]yj,Z

t (i). (2.38)

The FOCs w.r.t. pj,Z
t (i) after we have substituted demand for yj,Z

t (i) (2.30)

and solving for pj,Z
t (i) gives:

pj,Z
t (i) =

(
µj,Z

µj,Z − 1

)
λ

j,Z
t . (2.39)

Hence, intermediate firms set prices as a markup over their marginal costs.

We can subsequently use (2.26) and (2.29) to aggregate over all firms and
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rewrite (2.32), (2.33) and (2.6) in terms of aggregate output Y j,Z
t and aggre-

gate prices Pj,Z
t .

Government sector

The government engages in debt-financed government consumption.

The government uses both tradable and nontradable goods to produce

aggregate government consumption Gj
t . The aggregator function is similar

to the aggregator function for the private consumption good, and uses

equal weights:

Gj
t = (Gj,N

t )η(Gj,T
t )1−η , 0 < η < 1. (2.40)

The government minimizes the cost of a given amount of government con-

sumption: Pj
t Gj

t = ∑
j
j′{P

j′,T
t Gjj′,T

t }+ Gj,N
t Pj,N

t . It takes the prices of the trad-

able and nontradable goods as given. Accordingly, government consump-

tion of both goods depends on the respective prices levels of both goods:

Gj,T
t

Gj,N
t

=

(
1− η

η

)
Pj,N

t

Pj,T
t

. (2.41)

Including the Rest of the World

The RoW economy is set up the same way as the Northern and Southern re-

gion, but has its own (floating) exchange rate. As before, the various regions

are denoted by superscript j, with j ∈ {n, s, r}.
Prior to monetary integration, we assume the Rest of the World to be

connected to the Northern part of the euro area via an UIP:

1 + rn
f ,t = (1 + rr

f ,t)
Er,n

t+1

Er,n
t

, (2.42)

where Er,n
t is the nominal exchange rate between the rest of the world and

the Northern part of the euro area (expressed as the price of one unit of RoW

currency in units of region n currency). As in the 2-region version of the
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model, Northern and Southern currencies are pegged, with the UIP between

North and South given by:

rn
f ,t + ω = rs

f ,t. (2.43)

As such, in the above setup Southern Europe pays a risk premium vis-à-

vis both the Northern part of Europe and the rest of the world that can be

easiest thought of as an exchange rate risk premium. Following monetary

integration, as the peg is exchanged for a more-difficult-to-reverse common

currency, this premium disappears.

The Law of One Price is assumed to hold both within Europe, as between

Europe and the rest of the world:

pn
t = Er,n

t pr
t . (2.44)

World equilibrium in the market for financial assets is now given by:

NFAn
t + NFAs

t + Er,n
t NFAr

t = 0, (2.45)

where NFAj
t represents the net financial assets held by region j denominated

in domestic currency.

We set the weight of leisure in RoW to 0.2, so that the GDP and labor

force in the rest of the world equals that of the combined Northern and

Southern European region. In terms of other parameters, such as the degree

of competition in the nontradable sector, the Rest of the World mimics the

Northern part of Europe (see table 2.5). It is, thus, best thought of 5as another

advanced economy (e.g. the US).
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Table 2.5. Calibrated parameters - RoW

Parameters Description Value

βr Discount factor households 0.990
θr Weight of leisure 0.200
ηr Share of nontradables in consumption 0.667
µr Market power nontradable sector 5.000
ξr Credit premium reaction 0.007
ĀN,r Productivity 1.000
ĀT,r Productivity 1.000
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Appendix C: Sensitivity and policy experiments

Sensitivity to degree of competition in Southern NT sector

Figure 2.10. Impact of monetary integration on relative sectoral sizes in
South, for different values of the NT markup in South
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μ = 3.5 μ = 5 μ = 6.5

Note: figure illustrates the effects of monetary integration on the relative sectoral size in South, Ys,N
t

Ys,T
t

, for

different values of µs,N , in the 2-region version of the model. See section 2.4.



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 68PDF page: 68PDF page: 68PDF page: 68

54 Chapter 2

Reaction to a sudden increase in the elasticity of interest rates to
debt levels

Figure 2.11. Reaction to a sudden increase in the elasticity of interest rates
to debt levels
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Note: figure illustrates the effects of a permanent increase in the debt-elasticity of interest rates in the

3-region version of the model. Starting point of the simulations is the post-monetary integration steady

state.
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Spillovers from NT sector liberalization in North

Figure 2.12. Product market reform in North, transition path
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integration steady state.
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Chapter 3

Do European fiscal rules induce

a bias in fiscal forecasts?

Evidence from the Stability and

Growth Pact∗

3.1 Introduction

In response to the sovereign debt crisis in the euro area, European policy

makers have taken steps with the aim of improving fiscal governance. The

Stability and Growth Pact (SGP) has been reformed. Among others, the Eu-

ropean Commission (EC) now plays a more important role in enforcing the

rules at the expense of the more politically oriented European Council. As

argued by, for example, De Haan et al. (2013), this should make sanctions

more credible.

With the tightening of fiscal rules and stricter European fiscal surveil-

lance, the data used in monitoring adherence to the SGP further gain in im-

portance. This holds in particular for the European Economic Forecasts, pre-

pared by the EC itself (European Commission, 2015). The EC traditionally

∗This chapter is based on Gilbert and De Jong (2017). I thank Springer for their permission
to reprint.
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presents its forecasts in spring and autumn.1 Of those, the so-called Spring

Forecasts offer a first view of whether countries live up to the rules set out

in the SGP. They serve as the benchmark against which the EC judges the

budget balances reported by individual member states (Leal et al., 2008).

Fiscal forecasts must, however, be interpreted with care. It is well-

established that national fiscal forecasts often suffer from politically

motivated biases (Bohn, 2014). Although forecasts by supranational institu-

tions tend to perform better, they are not completely free of such biases. A

possible cause lies in the fact that those institutions depend on information

supplied by national governments (Merola and Pérez, 2013). The EC, too,

depends to a large extent on information conveyed to it by member states

(Von Hagen, 2010). Forecasts are largely constructed by EC country desk

officials (European Commission, 2015), who often consult nationals to

obtain information and opinions on forecast items. Those nationals, for

instance from the central government, may have incentives to be overly

optimistic. In the European case, those incentives are arguably strongest

for countries with expected deficits above the critical value of 3% of GDP

as enshrined in the SGP. Those countries risk being subject to the enhanced

scrutiny of the Excessive Deficit Procedure and, in the case of euro area

member states, ultimately risk being fined.

In constructing its forecasts, the EC thus faces a trade-off. While making

use of the detailed information supplied by national agencies can improve

forecast accuracy, it could also cause the EC to absorb more of the bias poten-

tially present in national forecasts (see e.g. Merola and Pérez, 2013). To the

extent that the EC does not ignore national information sources completely,

at least some nationally induced bias will be present in its fiscal projections.

Additionally, though this is less clear-cut, a case could be made that it is not

in the EC’s own interest to forecast a breach of the European fiscal rules,

since this could suggest that the governance framework it oversees is inef-

fective. These observations raise doubts regarding the accuracy of European

1 Since 2007 these have been supplemented by interim forecasts presented in Febru-
ary/March and September. These were merely updates of the more elaborate, official fore-
casts. From 2013 onwards, an official Winter forecast is presented annually.
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fiscal forecasts, especially for countries with expected deficits above the crit-

ical threshold of 3% of GDP.

Evidence that the SGP indeed induces strategic behavior by govern-

ments is present in the work of Von Hagen and Wolff (2006) and Frankel

and Schreger (2013). Von Hagen and Wolff (2006) find that since the intro-

duction of the SGP, stock-flow adjustments have been used to hide budget

deficits, especially when the 3% threshold is binding. Frankel and Schreger

(2013) show that in euro area countries, year-ahead budget balance forecasts

by national governments are overoptimistic when at the time of the forecast

the current year budget deficit exceeds 3% of GDP. In the interpretation of

the authors, this would suggest that forecasts by governments ‘most at risk

of breaching the rules’, are the most biased.

Remarkably, however, the effect of the 3% threshold on the reliability of

the fiscal forecasts by the EC – those at the center of the SGP – has received

little to no attention. We intend to fill this gap. Given the incentives outlined

above, we hypothesize that whether the EC’s budget balance forecasts are

biased depends on whether or not governments expect the SGP to bind.

Moreover, we expect the potential bias to be particularly large for euro area

member states. Although the SGP formally applies to all members of the

European Union (EU), only members of the euro area face the threat of fines

in case they do not comply with the rules.

We apply a novel identification strategy to determine whether a gov-

ernment expects its deficit to exceed the 3% threshold. This allows us to,

more directly than previous literature, causally test whether an expected

violation of the 3% threshold leads to a more optimistic forecast. We start

from the idea that an optimal forecast exists, based on all publicly and pri-

vately available information. The national government, having access to all

relevant information, is able to construct this forecast. Our challenge is to

recover this optimal forecast. In order to do so, we purge the realized budget

balance from any unexpected economic shocks that occurred after the orig-

inal forecasting date by means of instrumental variable techniques, while

exploiting the fact that having a deficit above or below 3% of GDP is by its



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 74PDF page: 74PDF page: 74PDF page: 74

60 Chapter 3

nature a binary variable.

We show that, all else equal, fiscal forecasts for members of the euro area

are significantly more optimistic when the government expects the deficit

to exceed 3% of GDP. For non-euro area countries, which under the SGP

do not face the risk of fines, such an effect cannot be established. Qualita-

tively, our results are robust to various ways of controlling for crisis-induced

budgetary problems and to the exclusion of various country groups. Fur-

thermore, we find suggestive evidence that the size of the bias in the EC’s

forecasts is smaller in those EMU countries for which an independent fiscal

council produces national macro-economic and/or budgetary forecasts.

Our findings point to the importance of further safeguarding the inde-

pendence of the forecasts that underlie the SGP. More resources would help

to reduce the EC’s information dependence on member states. Addition-

ally, as the EC’s Directorate-General for Economic and Financial Affairs (DG

ECFIN) currently is responsible for both the enforcement of the SGP and the

preparation of the forecasts that underlie it, moving the forecasting team to

a more technocratic unit could help to reduce the risk of undue political in-

fluence on the forecasting process. Given that independent fiscal forecasts at

the national level appear to reduce the biases in the EC’s forecasts, a prag-

matic, ‘no-regret’ alternative to these more fundamental reforms is to mon-

itor and safeguard the independence of fiscal councils that have recently

been set up throughout Europe.

3.2 Related literature and hypotheses

Why would the 3% threshold enshrined in the SGP interact with the quality

of fiscal forecasts by the European Commission?

3.2.1 The Stability and Growth Pact

The European Economic and Monetary Union (EMU) is unique in its com-

bination of centralized monetary policy and national fiscal policy. Already

before the introduction of the euro, the EC (1990) argued that this combina-
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tion required strict fiscal rules. Excessive deficits were deemed to be incom-

patible with EMU, as the policy of price stability of the EuroFed might be

jeopardized if individual member countries run up excessive public debts

or deficits.

The Treaty of Maastricht, signed in 1992, formalized the obligation

of member states to avoid excessive government deficits. In determining

whether an excessive deficit exists, the well-known thresholds of 3% of GDP

for the government deficit and 60% of GDP for the level of government

debt were given their pivotal roles. If the planned or actual government

deficit-to-GDP ratio exceeds 3%, the EC prepares a report in which it

examines, amongst others, whether the transgression is declining and

small or exceptional and temporary. If the EC considers that an excessive

deficit in a member state exists or may occur, the Commission shall address

an opinion to the Council.2 In forming its opinion, the EC takes into

account all relevant factors, including the medium-term economic and

budgetary position of the member state. On the basis of the EC’s opinion,

the Economic and Financial Affairs (Ecofin) Council eventually decides

whether an excessive deficit indeed exists. Exceeding the 60% reference

value for government debt-to-GDP ratio can - unless the ratio is sufficiently

diminishing and approaching the reference value at a satisfactory pace - set

in motion the same type of procedure. However, prior to the 2011 reforms

the debt criterion was not operationalized and effectively played no role in

European fiscal governance.

European fiscal rules took their concrete form with the introduction of

the SGP in 1997. The SGP explicated the corrective process for countries with

excessive deficits. This part of the Pact came to be known as the corrective

arm. Countries that are considered to have excessive deficits, are subject to

the so-called Excessive Deficit Procedure (EDP), a step-by-step procedure in

which they are required to take corrective action. In case of non-compliance,

EMU member states can be required to make a non-interest bearing deposit

consisting of a fixed component of 0.2% of GDP and a variable component

2 Treaty on European, article 104c - 5.
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equal to a tenth of the difference between the deficit and the 3% threshold

(with a combined maximum of 0.5% of GDP). The fixed component aims at

incentivizing countries to stay below the 3%-limit, while the variable com-

ponent provides an incentive to limit the size of any possible breach of the

threshold (Buti et al., 1998). In case of persistent non-compliance, the de-

posit will be converted into a fine. For non-EMU member states, no forced

deposits or fines are possible. However, all EU member states (with - at the

time - the exception of the United Kingdom) potentially do face a temporary

suspension in receipt of assistance from the Cohesion Fund in case of non-

compliance with the Pact. Next to the corrective arm, a so-called ‘preventive

arm’ was introduced in the SGP to ensure that fiscal policy is conducted in

a sustainable manner over the cycle in countries not in an EDP. Initially, no

sanctions were possible under the preventive arm, with enforcement relying

on peer pressure and multilateral surveillance.

With the debt criterion not operationalized and the preventive arm turn-

ing out to be less persuasive than expected owing to, amongst others, its

reliance on peer pressure (Larch et al., 2010), until 2011 the 3% threshold

arguably was the most relevant part of the SGP.3 The role of the debt crite-

rion and the preventive arm of the SGP changed when, in response to the

sovereign debt crisis in the euro area, the SGP was amended in 2011. The so-

called six-pack (2011) operationalized the debt criterion, so that an EDP may

also be launched on the basis of a debt ratio above 60% of GDP which does

not diminish at a satisfactory pace: Countries with debts exceeding 60% of

GDP are supposed to bring down their debt by 1/20th of the excess over

60% of GDP each year.4 Furthermore, changes were made to the preven-

tive arm of the Pact. A cap on the annual growth of public expenditure was

3 In 2005, member state non-compliance and the perceived rigidity of the rules led to a first
reform of the SGP (Claeys et al., 2016). The adjustments aimed at enhancing the economic
rationale underlying the rules and improving their flexibility (Andrle et al., 2015) but did not
fundamentally alter the centrality of the 3% threshold.

4 For member states that were subject to an EDP on 8 November 2011 a three-year transition
period applies, starting in the year following the correction of the excessive deficit, before
the debt reduction benchmark becomes relevant. This means that in our sample period, only
Estonia, Finland, Luxembourg and Sweden have been subject to the debt rule, and only for
one year.
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introduced and “significant deviations” from the required structural bud-

get balance target (‘Medium Term Objectives’, MTO) or the adjustment path

towards it were quantified. Moreover, mild sanctions were introduced for

countries not living up to these rules. Euro area countries now face the pos-

sibility of having to make an interest-bearing deposit of 0.2% of GDP in case

of non-compliance, with the eventual decision on sanctions taking place on

the basis of ex post data (EC, 2016, Prammer and Reiss, 2016).

The six-pack also introduced reverse qualified majority voting (RQMV)

for most decisions on sanctions within an EDP, with the aim of making the

threat of sanctions more credible. RQMV implies that a proposal or recom-

mendation by the Commission is considered to be adopted by the Council

unless a qualified majority of member states votes against it, thus increasing

the likelihood that sanctions are imposed.

Finally, in 2013 the two-pack and the Treaty on Stability, Coordination

and Governance (TSCG, often referred to as ‘fiscal compact’, signed by 25

countries) entered into force. Amongst others, these synchronized the bud-

getary timeline of member states and called for transposing European fis-

cal rules in national law. Also, the minimum requirement for the country-

specific MTO was made more stringent for countries with a debt-to-GDP

ratio above 60% of GDP. Countries not at their MTO should make sure they

approach the MTO sufficiently fast, as a rule by a minimum of 0.5% of GDP

per year. Other relevant reforms include prescribing the establishment of in-

dependent fiscal councils at the national level and the use of macroeconomic

forecasts produced or endorsed by an independent body, and expansion of

the application of RQMV in the corrective arm. In practice this means that

when a euro area country breaches the deficit criterion, RQMV now applies

to all stages of the EDP - from the initial decision on whether an excessive

deficit exists, to the eventual decision on sanctions.

If working as planned, the reforms since 2011 strengthen the role of the

preventive arm of the SGP and increase the attention paid to debt levels.

Given that our dataset ends in 2012 (owing to the lag with which realization

data become available, see section 3.3.1), the focus throughout this chapter
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will however be on the 3% treshold. 5

3.2.2 Fiscal forecasts and the SGP

Clearly, the enforcement of European fiscal rules hinges on the quality of fis-

cal forecasts, in particular on the supposedly objective benchmark provided

by the EC Spring Forecasts. After all, if the EC considers that an excessive

deficit in a member state exists or may occur, it shall address an opinion to the

Council. And whether an excess of the deficit over the 3% reference value

is temporary, is explicitly decided on the basis of budgetary forecasts pro-

vided by the EC.6 However, there are reasons to doubt the unbiasedness of

the EC’s budgetary forecasts.

First of all, countries will dislike ending up in an EDP. When in an EDP,

the EC will require a minimum amount of fiscal adjustment. This reduces

the government’s budgetary discretion. Furthermore, it brings the risk of

financial sanctions if recommendations are not lived up to, as described

above. And finally, not following up on recommendations when in an EDP

may impose reputational costs on the incumbent government.

Thus, countries that are not yet in an EDP but fear a breach of the deficit

threshold of 3% of GDP have an incentive to push forecasted deficits be-

low the 3% threshold (see also Pina and Venes, 2011). At the very least, this

would result in delaying the opening of an EDP until realization data show

that the budget deficit actually exceeded 3% of GDP. Even a delay is poten-

tially attractive for politicians who care about reelection and therefore have a

relatively short time horizon. Successfully biasing forecasts could, however,

prevent the opening of an EDP altogether. For example, if after the forecast

cut-off date macroeconomic conditions turn out to develop more favorable

than could be foreseen, it might be the case that the realization data never

5 Our dataset thus contains one year of data in which the reformed governance framework
was applicable. For most countries, this was of little relevance due to the fact that they still
were in an EDP (so that the preventive arm was not applicable) and because a transition
period applied for the debt criterion (see footnote 3). To be sure that 2012 does not unduly
affect our results, we have repeated our analysis excluding 2012. The results are similar to
those reported in this chapter, and are available upon request.

6 Council Regulation 1467/97 - section 2, article 2.
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show a government budget deficit above 3% of GDP. And in case the re-

alized budget balance for last year does exceed 3% of GDP, forecasting a

deficit below 3% of GDP for this year might lead the EC to conclude that the

excess of the deficit above the reference value is only temporary, therefore

refraining from starting an EDP. The incentive to bias is particularly strong

for EMU member states since only they face a potential fine once they enter

the EDP (and subsequently do not live up to the ensuing recommendations).

Once countries are in an EDP, they will want to show that they are living

up to the EC’s recommendations, for otherwise the EC will require addi-

tional consolidation measures. Again, this directly provides an incentive to

bias forecasts so as to suggest that the demanded fiscal effort is indeed deliv-

ered. For reasons explained above, incentives to bias are again strongest for

EMU member states. Since recommendations are usually expressed as im-

provements in the cyclically adjusted or structural budget balance, variables

that are estimated and non-observable by nature, the room for maneuver in

biasing is arguably even larger for countries in an EDP than in countries

trying to avoid ending up in an EDP.

The incentives faced by national governments are likely to be reflected

in the ECs budgetary forecasts. In practice, the EC does not have the re-

sources to make forecasts for each member state fully on its own and must

rely in part on the information conveyed to it by the member states (Von

Hagen, 2010). This provides national representatives with an opportunity

to bias the EC’s forecasts, within certain limits, in a favorable direction. The

EC, aware of this, faces a trade-off in constructing its forecasts. On the one

hand, making use of the detailed information supplied by national agencies

can improve forecast accuracy. On the other hand, this implies that the EC

will absorb more of the bias potentially present in national forecasts (see e.g.

Merola and Pérez, 2013). Since the EC is unlikely to ignore national informa-

tion sources completely, it seems likely that at least some nationally induced

bias will be present in the fiscal projections by the EC.

Until now, it was implicitly assumed that the ECs objective is to pro-

vide neutral or optimal forecasts. However, it is conceivable that the EC it-
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self has a motive for steering forecasts in a certain direction. For instance,

overoptimistic forecasts could be used as a means of refraining from hav-

ing to start or step up an EDP procedure. Ultimately, the decision on sanc-

tions lies with the Ecofin Council. In the Council, member states act both

as judges and defendants (Tirole, 2012). Countries might therefore have lit-

tle incentive to take an adversarial stance towards another member state

(Claeys et al., 2016). Aware of this, the EC could choose to provide opti-

mistic forecasts to show that the framework they are overseeing is effec-

tive. In contrast, pessimistic forecasts could prove helpful for the EC as well.

Pessimistic forecasts could help to nudge countries to take additional con-

solidation measures, increasing the likelihood that (ex post) the rules are

obeyed. Both strategies would have to be balanced against the reputational

loss caused by a biased forecasting record. The EC is transparant about its

forecasting record and regularly publishes evaluations of its own forecast-

ing performance (see e.g. Keereman, 1999, Melander et al., 2007, Cabanillas

and Terzi, 2012).

Given the incentives faced by euro area and non-euro area EU member

states, the informational dependence of the EC on those member states and,

potentially, the EC’s private incentives, we formulate the following two

hypotheses:

Hypothesis 1: EC forecasts are biased upwards when the budget deficit is

expected to exceed 3% of GDP.

Hypothesis 2: This bias is more pronounced for EMU member states than

for other EU members.

3.2.3 Related literature

The fact that governments might have an incentive to bias fiscal forecasts is

well documented. These incentives may arise from opportunistic or national

motives, such as elections, or, especially within the EU, from the institutional

setting. Biases in forecasts by national agencies have been found on many
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occasions (e.g. Beetsma et al., 2009, Frankel, 2011, Kauder et al., 2017). They

have been found to be larger in countries subject to European fiscal rules

(e.g. Frankel, 2011, Pina and Venes, 2011) and to be responsive to the elec-

toral cycle (e.g. Brück and Stephán, 2006, Brogan, 2012, Merola and Pérez,

2013). Better national fiscal institutions, in the form of stricter national fiscal

rules (e.g. Pina and Venes, 2011, Beetsma et al., 2013, Frankel and Schreger,

2013, Debrun and Kinda, 2014, Von Hagen, 2010) or the presence of inde-

pendent fiscal councils (Debrun and Kinda, 2014) are generally associated

with smaller biases. The form of fiscal governance also affects forecast er-

rors, with forecasts by governments operating under contracts generally be-

ing less optimistic than those of governments operating under a delegation

approach (Von Hagen, 2010), presumably because this allows the finance

minister to better prevent individual ministers’ tendency to overspend.

A solution to some of the issues associated with national fiscal forecasts

would be to place the forecasting responsibility at a supranational level. One

would expect supranational agencies to be less sensitive to political and eco-

nomic developments in individual countries when constructing their fore-

casts. Indeed, biases in forecasts by supranational institutions generally are

found to be smaller (Beetsma et al., 2009). For EC forecasts, this is confirmed

in the forecast evaluation by Cabanillas and Terzi (2012). However, in line

with our earlier argument, forecasts by international agencies, such as the

EC and OECD, turn out not to be completely immune to national political-

economical developments (e.g. Brück and Stephán, 2006, Christodoulakis

and Mamatzakis, 2009, Jong-A-Pin et al., 2012).

These studies do not explicitly account for the strategic effects induced

by the 3% thresholds - the focus of our research. Early evidence for the

strategic effects induced by the 3% thresholds is provided by Von Hagen and

Wolff (2006). These authors scrutinize realization data, though, rather than

forecast data. Following up on theoretical work by Milesi-Ferretti (2004),

they hypothesize that the SGP’s focus on the budget balance provides gov-

ernments with an incentive for systematic strategic use of stock-flow adjust-

ments. Indeed, Von Hagen and Wolff (2006) find that since the introduction
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of the SGP, recorded deficits have been lowered increasingly by stock-flow

adjustments. This effect is most pronounced when fiscal rules are binding.

Frankel and Schreger (2013) pay explicit attention to the effect of the 3%

threshold on fiscal forecasts by national governments (specifically: excessive

deficit notifications). They test whether budget balance forecasts by EMU

members that at the time of the forecast had a deficit exceeding 3% of GDP

are more biased than those of countries that did not face a deficit exceed-

ing 3% of GDP, finding an affirmative answer. EMU governments facing ex-

cessive deficits thus forecast overly quick deficit reductions. While Frankel

and Schreger also hypothesize that EMU governments will be hesitant to

forecast breaches of the 3% threshold, their identification strategy offers no

direct proof of this, though they do offer some other descriptive evidence.

An alternative approach to testing the effects of European fiscal rules on

forecasting errors is presented by Merola and Pérez (2013), though only as

(minor) digression in a broader research effort. They test whether average

forecast errors are larger for countries that have ever been under an EDP than

for those that haven’t, finding an affirmative answer. Clearly, this is quite an

indirect way of identifying the effects of European fiscal rules.7

3.3 Data description

3.3.1 Sources and definitions

We analyze forecast errors in the EC Spring Forecasts. The literature on

fiscal forecasts often makes the methodological distinction between fiscal

targets - which assume that fiscal policy measures will be taken to reach

them - and fiscal forecasts, which are of a more technical nature and actually

can serve to highlight the fiscal adjustment needed to meet the targets (e.g.

Leal et al., 2008, Pina and Venes, 2011). The EC forecasts arguably fall into

the latter category, even though the forecasts include planned policy mea-

7 Merola and Pérez (2013) focus on 1999-2007. Note that for our sample period, every euro
area country except Estonia (which joined the euro area only in 2011) has been in an EDP at
least once, rendering this identification strategy infeasible.
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sures that have not yet been legislated, provided they have been specified

in sufficient detail and the government is sufficiently committed (EC, 2016).

Throughout this thesis we will simply refer to the EC’s fiscal forecasts as

‘forecasts’.

The following notation will be used throughout this chapter:

Subscript i = country

Subscript t = year to which the observation refers

Superscript t = vintage from which the observation is drawn

For forecast errors, the simple superscript t is replaced by:

Superscript t : t + x = revision between period t and period t + x

We define the forecast error as the difference between the current year fore-

cast of a variable and the first figure that is published in the National Ac-

counts. This number is published in the t + 2 Spring Forecast. For the year

t budget balance (bblt
i,t), the forecast error between the year t and year t + 2

forecast vintages is thus given by:

∆bblt:t+2
i,t = bblt

i,t − bblt+2
i,t (3.1)

(forecast error) = (forecast) − (realization)

Defining the forecast error in this manner has the intuitive implication

that a positive number amounts to too positive a forecast, such as an

overestimate of the budget balance or GDP growth.

Throughout this chapter, we focus on the current year forecast (t = 0

Spring Forecast). This forecast is an important input for the proposals for

the Country Specific Recommendations presented by the EC in May and

potentially induces the EC to propose the opening of an EDP, or for coun-
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tries already in an EDP, abrogation (see e.g. EC, 2014a). Therefore, the Spring

Forecast has obvious relevance for national governments. Moreover, as we

focus on the Spring Forecast for the running year, the assessment of planned

policy measures as well as that of the economic situation can be expected to

be relatively accurate. This removes important sources of noise compared to

longer-term forecasts. As realization data, we use (in our baseline specifica-

tion) the first realization from the national accounts, which is published in

the t + 2 Spring Forecast.

Table 3.1 provides summary statistics of the main variables used in the

analysis. Short-term forecast data on macro and fiscal variables, such as

GDP growth, the budget balance, the current account balance and the out-

put gap, are taken from the EC’s Spring Forecasts and are available in ESA95

format for the years up to 2014.8 Financial sector support data are taken from

the Supplementary Tables on Financial Sector Support, as collected by Euro-

stat.9 We use the composite Standard Fiscal Rules Index, constructed by the

European Commission (EC, 2014b), as a measure of the strength of national

fiscal rules. Planned elections are drawn from an updated version of the

World Bank Database of Political Institutions (Beck et al., 2001). Data on the

presence of fiscal councils is drawn from a new IMF database (Debrun and

Kinda, 2014). We have data for 2001-2014, so that, given the two-year lag

we need to compute forecast errors, our sample covers 2001-2012. For the

EU15 our dataset covers this entire period.10 For the ten 2004 EU-entrants,

we have all required data for the 2007-2012 period. Finally, Bulgaria and

Romania are included in the baseline from 2008 onwards.
8 From 2015 onwards, Spring Forecasts are in ESA2010 format. Comparing fiscal forecasts

in ESA95 with realizations in ESA2010 is not informative, as this would imply assessing
forecasts against realization numbers which are not constructed in the same way. Our sample
therefore ends in 2012, for which we use the latest ESA95 realization data available (from the
2014 Spring Forecasts).

9 As financial sector support data are revised over time, we match the vintages of the finan-
cial sector support data to our realization vintages for the other variables where possible.
Financial sector support data for 2012 are taken from the April 2014 vintage of the financial
sector support tables, data for 2011 from the April 2013 vintage, data for 2010 and before
from the April 2012 vintage.
10 We have two missing observations for Luxembourg.
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Table 3.1. Summary statistics, EU27, 2001-2012

Obs. Mean Std. Dev. Min Max

Budget balance revision0:2
0 (%-pt) 281 0.16 2.05 -4.8 19.5

GDP growth revision0:2
0 (%-pt) 281 0.14 1.63 -4.5 8.4

Budget balance2
0 (% GDP) 281 -2.63 4.01 -31.2 6.4

Budget balance0
0 (% GDP) 281 -2.46 3.16 -12.0 5.3

Fiscal rules index (relative index) 281 0.55 0.99 -1.0 3.3
Planned elections (dummy var.) 281 0.17 0.37 0 1
Fiscal council (dummy var.) 281 0.24 0.43 0 1
Financial sector support (% GDP) 281 -0.15 1.26 -19.9 1.0
Output gap−1

0 (% pot. GDP) 259 -1.28 2.05 -11.7 3.5
Current account−1

0 (% GDP) 271 -1.70 6.03 -21.0 20.1
Current account0

1 (% GDP) 281 -1.95 6.47 -22.9 20.1
Budget balance, 4-yr average−1

−1 (% GDP) 271 -1.72 3.03 -16.1 5.0

Note: for interpretation of sub- and superscripts, see main text. As an example, current account−1
0 is the

current year (t = 0) level of the current account as forecasted last year (t− 1). Budget balance revision0:2
0

is the revision to the current year (t = 0) budget balance between the current year (t = 0) forecast and
the realization number published two years later (in the t + 2 forecast vintage). NB: The t− 1 average
budget balance is calculated over the period t− 4 to t− 1, as reported in vintage t− 1.

3.3.2 Statistical properties

We focus on the average forecast error of the budget balance i.e., the bias.

Revisions to well-behaved forecasts should on average be mean zero. Over

the 2001-2012 period, the average forecast error for our entire (EU) sample

is 0.2% of GDP (see table 3.1). For EMU countries, the average error is some-

what larger: 0.4% of GDP. For non-EMU countries, the average error over

the same period is 0.2% of GDP.11

Average forecast errors, however, differ widely across countries (see fig-

ure 3.1). Within the EMU, current year forecasts are on average notably too

optimistic for Greece, Ireland and, to a lesser extent, Cyprus, Slovakia and

Spain. Forecasts were on average most cautious in Luxembourg and Esto-

nia. Outside the EMU, forecasts for Bulgaria and Romania were especially

overoptimistic, while Cyprus stands out as being too pessimistic in its pre-

euro years.

Forecast errors are skewed to the right, i.e., highly overoptimistic fore-

11 Throughout the chapter, countries are assigned to either group on a year by year basis. For
example, in 2004-2007 Cyprus is part of the non-EMU sample, while from 2008 onwards it is
counted as a euro area member state.
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Figure 3.1. Average forecast errors, 2001-2012

(a) EMU member states (b) Non-EMU member states

Note: figures display the average difference between current year forecasts for the budget balance and
the first available realization.

casts are overrepresented (figure 3.2, left-hand side). This is at least to some

extent because our sample includes the financial crisis. In that period, bud-

get deficits in a number of countries were affected heavily by measures

taken to support the financial sector. As rescue operations and support pack-

ages for banks generally were announced at the last minute, and the Spring

Forecasts are published early in the year, most of the financial sector support

measures will not have been included in the forecasts, in some cases leading

to a severe underestimation of the budget deficit.12 Clearly, when assessing

forecast accuracy it is important to correct for this.

Based on Eurostat data (see section 3.3.1), we construct a variable mea-

suring the effect of support for the financial sector on the budget balance

as a percentage of GDP. If financial sector support measures were indeed

unanticipated, a regression of the forecast error on the financial sector sup-

port variable should return a coefficient of minus one. We indeed find an

estimate close to minus one, suggesting that by and large financial sector

support measures were not included in the forecast (table 3.2, column 1).

12 Financial sector support has a direct effect on government gross debt, but only affects the
budget balance in case of capital transfers.
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Figure 3.2. Distribution of forecast errors, 2001-2012

(a) Full sample (b) Corrected for fin. sector support

Note: the right-hand side figure shows budget balances after subtraction of financial sector support.
This simple approach is warranted as the regression coefficient on financial sector support ≈ 1 in table
3.2.

We will therefore control for financial sector support in our regressions.13

Controlling for financial sector support also takes care of most extreme ob-

servations, alleviating the need to manually exclude crisis-driven outliers.

To make sure that some of the remaining extreme deficits do not drive our

results unduly, in our robustness checks we take the more rigorous approach

of dropping the observations with the 1% or 5% most extreme forecast errors

on one or both tails.

If forecasts make full and efficient use of all available information, data

revisions should be unpredictable given the information set available at the

time of the forecast (Nordhaus, 1987, Gentry, 1989). We follow De Castro

et al. (2013) by running a basic regression of the average forecast error on

the level of the forecast. To avoid our results being distorted by financial

sector support, we include the financial sector measure introduced above in

the regression. We find a statistically significant positive relation between

the level of the forecasted budget balance and the forecast error (table 3.2,

column 2). As such, the direction of the error can be predicted based on the

13 As pointed out by Gandrud and Hallerberg (2014), the timing of financial sector support
could be driven by political considerations, e.g. related to elections. However, this is not
likely to affect our analysis since financial sector support was generally not anticipated at
the time of the Spring Forecast and, moreover, we control for the effect of financial sector
support on the forecast error.
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Table 3.2. Forecast properties

Dependent variable: ∆bblt:t+2
i,t

(1) (2)
Financial sector supporti,t −0.91∗∗∗ −0.97∗∗∗

(0.05) (0.04)
bblt

i,t 0.10∗∗∗

(0.03)

Observations 281 281
Countries 27 27
R2 0.34 0.36

Regressions include country fixed effects. Clustered robust standard
errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

level of the forecasted budget balance, suggesting that the information set

available at the time of the forecast has not been put to full, efficient use.

3.4 Estimation methodology

3.4.1 Identification

By hypothesis 1, we expect that the prevalence of a bias in the EC’s forecast

depends on whether the SGP is expected to be binding. This requires us to

separate the countries that expect to be in violation of the 3% ceiling from

those deeming themselves safe. We cannot do this on the basis of the EC’s

official forecasts, as under our hypothesis these will be biased in case the 3%

threshold is expected to be binding.

To identify countries with an expected deficit larger than 3% of GDP,

we therefore resort to realization data. We start from the idea that an op-

timal forecast exists that incorporates all publicly and privately available

information. We dub this the clean forecast. Only the national government

or representative has access to all relevant information and is therefore able

to construct this forecast. Let us denote the government’s clean budget bal-

ance forecast by bblexp
i,t . With sgpexp

i,t indicating whether the expected deficit
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is above 3% of GDP or not, we have that:

sgpexp
i,t =

1 if bblexp
i,t ≤ −3

0 if bblexp
i,t > −3

(3.2)

Since bblexp
i,t is unobserved, so is sgpexp

i,t . We do however observe the real-

ized budget balance. By definition, this is equal to the clean forecast plus or

minus any unexpected shocks occurring in the course of the year. As these

shocks take place after the period t forecast has been made, but before the

t = 2 realization is published, we label them εi,t+1:

bblt+2
i,t ≡ bblexp

i,t + εi,t+1 (3.3)

Based on the realized budget balance, we construct a dummy variable in-

dicating whether a country’s realized budget deficit violates the 3% ceiling

an imperfect proxy of whether the government’s expected deficit was larger

than 3% of GDP:

sgpt+2
i,t =

1 if bblt+2
i,t ≤ −3

0 if bblt+2
i,t > −3

(3.4)

Equivalently, combining equations (3.2) and (3.3):

sgpt+2
i,t = sgpexp

i,t + f (εi,t+1) (3.5)

As we expect that the presence of a bias in the EC’s forecast depends on

whether or not governments expect the 3% threshold to bind14, we have

14 Effectively, we test if forecasts are on average more optimistic in case the rules of the SGP
bind. This is the most general way to test for an SGP-induced bias, as it does not require us
to specify an exact functional form for the expected bias. Averages can, however, be dispro-
portionally affected by extreme values. We show in section 3.5 that, qualitatively, this does
not drive our results.
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that:

∆bblt:t+2
i,t = α ∗ sgpexp

i,t + εi,t+1 (3.6)

Substituting in sgpt+2
i,t as our proxy for the unobservable sgpexp

i,t and using

equation (3.5):

∆bblt:t+2
i,t = α ∗ (sgpexp

i,t + f (εi,t+1)) + εi,t+1 (3.7)

We thus end up with a classic endogeneity problem, as third factors cap-

tured by εi,t+1 may be driving both the realized budget balance and our

proxy for sgpexp
i,t . To identify the effect of sgpexp

i,t on ∆bblt:t+2
i,t we will therefore

make use of instrumental variable techniques. We instrument sgpt+2
i,t using

information available at time t, that is, information that should in principle

be uncorrelated with the unexpected shock εi,t+1. Since under the SGP only

EMU members face the possibility of sanctions, we allow the effect of an

expected violation of the 3% ceiling to differ between EMU and non-EMU

member states within the EU.

3.4.2 Estimation procedure

We estimate the following equation:

∆bblt:t+2
i,t = β1sgpt+2

i,t + β2(sgpt+2
i,t ∗ EMUi,t) + β3EMUi,t + µCi,t + ρi + γt

(3.8)

Here, sgpt+2
i,t is a dummy equal to one if the realized budget deficit of coun-

try i at time t exceeds 3% of GDP and EMUi,t a dummy equal to one if coun-

try i is at time t a member of the euro area. Ci,t denotes a vector of control

variables containing the controls from our efficiency test, namely the year

t forecast for the country i, year t level of the budget balance and the mea-

sure for financial sector support measures. The vector furthermore always

includes the revision to GDP, to control for the effect of unexpected shocks



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 91PDF page: 91PDF page: 91PDF page: 91

Do European fiscal rules induce a bias in fiscal forecasts? 77

to GDP growth on the budget balance forecast error;15 ρi is a country i fixed

effect and γt a year t time dummy.

Depending on the specification, a dummy for planned elections16, the

fiscal rule index and a dummy for the presence of a fiscal council providing

independent macro and/or budgetary forecasts are included as well.17 The

electoral cycle has often been shown to impact the quality of fiscal forecasts

(see e.g. Brück and Stephán, 2006, Brogan, 2012, Merola and Pérez, 2013).

However, we do not have clear expectations on the sign of the effect on the-

oretical grounds. On the one hand, a government could have an incentive

to be overoptimistic, so as to create fiscal room for maneuver prior to Elec-

tion Day. On the other hand, the government may prefer to be pessimistic

in order to show its competence by being able to pursue unexpected expan-

sionary fiscal policies (Bohn, 2014). A stricter national institutional setting, as

measured by the fiscal rule index, is generally found to be associated with

more prudent forecasts (e.g. Frankel and Schreger, 2013, Pina and Venes,

2011, Debrun and Kinda, 2014). Likewise, we would expect the presence

of an independent fiscal council to coincide with a smaller upward bias in

fiscal forecasts. Indeed, Debrun and Kinda (2014) show that countries with

independent fiscal councils producing macroeconomic and/or budgetary

forecasts, official forecasts of the budget balance are less biased and more

accurate, while also confirming the finding by Jonung and Larch (2006) that

15 Growth surprises are potentially endogenous to the extent that unforeseen changes in the
fiscal stance lead to a budget balance forecast error while simultaneously affecting GDP
growth. This effect is likely to be small, as we focus on current year forecasts published
in spring. By then, most policy measures will be known. Nevertheless, caution is required
in interpreting the effect of the GDP forecast error on the budget balance forecast error as
causal. Under the assumption of conditional mean independence, potential endogeneity of
GDP growth does not prevent a causal interpretation of other coefficients.
16 Throughout our analysis, we focus on planned elections (elections following the end of the
government’s term in office), as truly unplanned elections will not induce strategic behavior.
However, as noted by one of the referees, “unplanned” (snap) elections are in fact not always
completely unplanned. We have repeated our analysis controlling for all elections. Our main
results are unaffected, with the coefficient on elections falling somewhat in size compared to
when we only include unplanned elections - suggesting that, on average, planned elections
induce more of a bias than unplanned ones. Results are available upon request.
17 Our data do not allow us to distinguish between fiscal councils in charge of macro-
economic and/or budgetary forecasts.
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independent fiscal councils produce less biased GDP forecasts. Frankel and

Schreger (2013) do not find a bias reducing effect of fiscal councils in gen-

eral. Interestingly, however, for EMU member states with large deficits fiscal

councils are found to reduce the forecast bias.

As outlined above, the major challenge lies in reliably estimating the co-

efficients on sgpt+2
i,t and sgpt+2

i,t ∗ EMUi,t. We will instrument these variables

to circumvent the endogeneity problem that results from the correlation be-

tween sgpt+2
i,t and the error term. Owing to the binary nature of the instru-

mented variable we resort to probit-2SLS (cf. Wooldridge (2002), procedure

18.1) as applied using panel data by, amongst others, Adams et al. (2009).

Even though the consistency of 2SLS does not hinge on choosing the right

functional form in the first stage, 2SLS is known to be biased in small sam-

ples. Weak instruments amplify this bias. Exploiting the binary nature of our

endogenous variable increases the power of our instruments, giving us bet-

ter small sample properties. Compared to other ways of taking the binary

nature of our endogeneous variable into account,18 probit-2SLS has the ad-

vantage that it does not require the binary response model to be correctly

specified and that it preserves the (asymptotic) validity of the standard IV

standard errors.

Probit-2SLS is a three-stage procedure. Before applying the 2SLS-

procedure, we estimate a probit model in which our endogeneous variable

is regressed on our exogenous instruments and control variables from the

second stage regression:

sgpt+2
i,t = α + θZi,t + δ1EMUi,t + ξCi,t (3.9)

where Zi,t is a vector of instruments.

Equation (3.9) is used to predict fitted values for sgpt+2
i,t . Then, the fitted

values, ˜sgpt+2
i,t , and their interaction with the EMU dummy, ˜sgpt+2

i,t ∗ EMUi,t,

are used as instruments for sgpt+2
i,t and sgpt+2

i,t ∗ EMUi,t in our main (2SLS)

regression. In all stages of the analysis we use standard errors clustered

18 Such as directly plugging in fitted values from a probit model into the main regression,
which is only consistent if the probit model is correctly specified.
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by country, which are robust to both heteroscedasticity and arbitrary intra-

country autocorrelation.

3.4.3 Instrument selection

Instruments should be relevant and exogenous, that is, predictive of

whether or not a deficit exceeds the 3% threshold and uncorrelated with

unexpected shocks to the budget balance.

Evidently exogenous macroeconomic instruments are notoriously hard

to find. We therefore proceed as follows. First, we select a number of vari-

ables that - while potentially predictive of large deficits - in our setting have

no obvious relationship with the average revision to the budget balance.

Those variables include a country’s current account balance (as indicator of

macroeconomic imbalances), its debt level, the size of the output gap (indi-

cator of the stance of the business cycle) and the country’s budgetary track

record (defined as its average budget balance over the past four years), as

well as lags, squares and cubes of those variables.19

To guarantee exogeneity to the largest possible extent, we then employ

three additional safeguards. First, we include as instruments only variables

that are available at the time of forecast t. In the absence of autocorrelation,

they should therefore be uncorrelated with unexpected shock εi,t+1. Second,

we refrain from using variables from the current vintage of the forecast. Af-

ter all, if a country seeks to bias its forecast for year t’s budget deficit, it

might also do this by distorting other components of the forecast. Third, we

include the current year forecast for the level of the budget balance (explic-

itly controlling for the information set available at the time of the forecast)

and the revision of GDP growth in every specification of the second stage

regression (to already filter out some events that we know should have af-

fected the budget balance forecast error). This implies that for instruments

to be invalidated, they should influence the average fiscal forecast error

19 The output gap has in fact been used as an explanatory variable for budget balance forecast
errors in, for example, Frankel and Schreger (2013). They show the level of the output gap to
be predictive of the GDP forecast error, and thereby of the budget balance forecast error. We
control for the GDP forecast error directly, however, so as to close off this channel.
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through channels other than either the GDP forecast error or the level of

the forecasted budget balance. As a robustness check, we will also report

results where one further lag of all instruments is used. Those instruments

are derived from the t − 2 or earlier vintage of the forecasts and are valid

even in the presence of AR(1) forecast errors.

Instrument selection is then done through an a-theoretic general-to-

specific approach. Our final instrument set contains variants of the current

account balance, the level of the output gap and the budgetary track record

(all derived from the t − 1 forecast vintage). The F-test shows that, in a

probit setting, this is quite a powerful set of instruments (see table 3.4 in the

appendix).

3.5 Results

3.5.1 Main results

Table 3.3 presents the main results of this chapter. The dependent variable

in all columns is the forecast error of the budget balance in the current year,

with a positive number pointing at a too favorable forecast.

As shown in column 1, the expectation of exceeding the 3% threshold

- as identified by our instrumented sgp-dummy - induces a positive bias in

budget balance forecasts for EMU member states. This effect is economically

large and significant: all else equal, fiscal forecasts for EMU member states

with a ‘truly expected deficit’ above 3% of GDP are on average 1.3 percent-

age points too optimistic. For non-EMU countries, a positive bias cannot be

established. The coefficient on the interaction term sgp ∗ EMU, which esti-

mates the extent to which the effect of sgp on the forecast errors is stronger

for EMU than non-EMU countries, is large and statistically significant at the

10% level.

The signs on the control variables are as expected. The effects of the

current year budget balance forecast and the measure for financial sector

support are broadly similar to those in the efficiency tests presented earlier.

Shocks to GDP growth are positively correlated with the fiscal forecast error.
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Table 3.3. Main results

∆bblt:t+2
i,t Probit-2SLS Probit-2SLS, lagged instruments

(1) (2) (3) (4) (5) (6) (7) (8)
sgpt+2

i,t 0.33 -0.07 -0.07 -0.03 0.66 0.24 0.39 0.48

(0.63) (0.64) (0.61) (0.60) (0.74) (0.80) (0.75) (0.78)
sgpt+2

i,t ∗ EMUi,t 0.99* 1.34** 1.45** 1.46** 1.02 1.33* 1.35* 1.27

(0.58) (0.61) (0.61) (0.60) (0.70) (0.76) (0.77) (0.78)
EMUi,t 0.17 -0.03 -0.10 -0.15 0.62 0.41 0.36 0.39

(0.67) (0.68) (0.68) (0.66) (0.87) (0.90) (0.91) (0.91)
bblt

i,t 0.18** 0.17** 0.18** 0.19** 0.25*** 0.23*** 0.24*** 0.24***

(0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08)
Fin. sector supporti,t -0.99*** -0.99*** -1.01*** -1.01*** -1.00*** -1.01*** -1.02*** -1.02***

(0.04) (0.04) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
∆GDP growtht:t+2

i,t 0.23*** 0.26*** 0.26*** 0.26*** 0.24*** 0.26*** 0.26*** 0.26***

(0.08) (0.08) (0.08) (0.08) (0.09) (0.09) (0.08) (0.09)
Planned electionsi,t 0.77*** 0.78*** 0.76*** 0.66*** 0.66*** 0.66***

(0.20) (0.19) (0.19) (0.20) (0.19) (0.19)
Fiscal rule indexi,t -0.45* -0.45* -0.42 -0.40

(0.27) (0.27) (0.29) (0.29)
Fiscal councili,t -0.35 0.30

(0.46) (0.37)

sgpt+2
i,t — EMUi,t = 1 1.32** 1.27** 1.38** 1.43** 1.68** 1.58** 1.74*** 1.75***

(0.62) (0.61) (0.60) (0.58) (0.68) (0.65) (0.64) (0.65)

Observations 258 258 258 258 231 231 231 231
Countries 27 27 27 27 27 27 27 27
Period 2001-12 2001-12 2001-12 2001-12 2002-12 2002-12 2002-12 2002-12
R2 0.65 0.66 0.67 0.67 0.69 0.70 0.71 0.71
F-test excl. instruments 24.60 21.93 21.53 21.68 14.19 12.98 12.26 11.99

Note: all regressions include country fixed effects and year dummies. Cluster-robust standard errors in
parentheses. sgpt+2

i,t and sgpt+2
i,t ∗ EMUi,t are instrumented using the predicted values from a probit regres-

sion, see section 4. In columns 1-4, Current accountt−1
i,t , Current accountt−1

i,t−1, Output gapt−1
i,t , and squares

and cubes of the lagged 4-year average of the budget balance serve as exogenous instruments. See table
3.4. In columns 5-8, instruments are the same, but lagged one additional period. See table 3.5. *** p<0.01,
** p<0.05, * p<0.1.
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Next, we successively add our political economy and institutional con-

trols to the model. In a year with planned elections, budget forecasts tend

to be overoptimistic. This provides evidence in support of the ‘room for ma-

neuver’ hypothesis, in line with the results of Boylan (2008), Heinemann

(2006) and Jong-A-Pin et al. (2012), amongst others. Stronger national fis-

cal rules are associated with less optimistic forecasts, confirming findings

by Frankel and Schreger (2013). In contrast, independent fiscal councils do

not have a statistically significant effect on the average forecast error. This

is somewhat surprising given the findings by, amongst others, Debrun et al.

(2013), but is likely related to the fact that in our sample the presence of fis-

cal council varies little over time, which in a fixed effects setting almost by

definition makes it difficult to identify any effect. We revisit the role of fiscal

councils in section 3.5.2.

In columns 5-8 we proceed using lagged instruments so as to further

safeguard their exogeneity.20 The results closely resemble those in columns

1-4. For EMU member states the threat of exceeding the 3% threshold still

induces a sizeable positive bias in budget balance forecasts. Point estimates

are even somewhat larger now, though the same holds true for the standard

errors. For non-EMU member states an SGP-induced bias still can not be

established.

3.5.2 The role of fiscal councils

In response to the crisis, European policy makers implemented measures

to improve fiscal governance in the EU. The TSCG and two-pack paved the

way for an explicit role for independent fiscal councils. Those in many coun-

tries newly installed independent bodies should provide public assessments

over whether budgetary plans are in line with national and European fiscal

rules. Independence would be guaranteed by i) a statutory regime grounded

in law; ii) freedom from interference, and having the ability to communicate

publicly in a timely manner; iii) nomination procedures based on experience

20 In columns 1-4 all instruments are already lagged once; in columns 5-8 they are lagged
twice so as to make them exogenous even in case of autocorrelated forecasting errors.
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and competence and iv) adequacy of resources and appropriate access to in-

formation to carry out the given mandate (EC, 2012). Moreover, the macroe-

conomic forecasts used in the budgeting process should now be prepared

or endorsed by an independent institution, though not necessarily the fiscal

council itself.

Frankel and Schreger (2013) find that for EMU members with large

deficits, fiscal councils reduce the bias in national forecasts. In constructing

its forecasts, the EC depends to a large extent on information obtained

from national governments (Von Hagen, 2010). This issue becomes par-

ticularly pressing when countries face binding fiscal rules. Therefore, we

test whether in countries with an independent fiscal council in charge of

making macroeconomic and/or budgetary forecasts, the bias associated

with the 3% threshold is smaller. We augment our baseline model by

allowing the coefficients on sgp and sgp ∗ EMU to vary between countries

(and years) where national macro and/or budgetary forecasts are prepared

by an independent agency and countries (and years) where this is not

the case. Now we find that - for EMU members - having an independent

fiscal council mitigates the overoptimism present in forecasts when the 3%

threshold is expected to be exceeded (see table 3.6), although the difference

is significant only at the 10% level.

Moreover, some caution is warranted in interpreting this result causally.

The existence of a fiscal council is probably not fully exogenous: countries

with a preference for fiscal discipline might be more likely to install a fiscal

council in the first place. In that case, the general preference for fiscal disci-

pline explains both the existence of a fiscal council and the smaller bias in

fiscal forecasts in general. This would imply that the establishment of fis-

cal councils throughout Europe cannot automatically be expected to reduce

fiscal forecast biases.

3.5.3 Robustness

Since the eruption of the financial crisis, budget deficits exceeding 3% of

GDP are more prevalent than before. During the years 2001-2007, 43% of EU
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budget balances exceeded the 3% threshold, while for the years 2008-2012

the equivalent number is 65%. Moreover, during 2008-2012 budget balances

often surprised on the downside: the average budget balance forecast in the

EU was 0.5 percentage point too optimistic, compared to an average forecast

error of close to zero during 2001-2007.

In order to test whether the crisis period therefore drives our results, we

allow the coefficients on sgp and sgp ∗ EMU to differ pre- and post finan-

cial crisis. Both before and after 2008, forecasts are biased upwards for EMU

countries expecting to be in violation of the 3% threshold, though prior to

2008 the bias is significant only at the 10% level. We find no evidence of a

structural break: even though the point estimate of the bias is larger post-

2008, the difference with respect to the pre-crisis period is not statistically

significant. For non-EMU countries, no significant bias can be found in ei-

ther period, although the point estimate in pre-crisis years becomes similar

in magnitude to the one found for EMU-members (table 3.7).

Next, we want to make sure that our results are not driven by extreme

observations. As figure 3.2 made clear, if anything, extreme forecast errors

are skewed to the right, i.e., much worse than expected budget balances

occur more often than large favorable surprises. Therefore, we alternately

drop 1% and 5% of the observations with the largest positive forecast errors,

and 1% and 5% of the most extreme observations on both tails (so in the latter

case, 10% of the total observations is dropped).

We qualitatively obtain the same results as before (see table 3.8). For

EMU member states, expecting a large deficit is found to cause an upward

bias in budget balance forecasts by the EC. The point estimate of the effect

declines somewhat if more observations are dropped, but remains signifi-

cant. For non-EMU members, we generally find no evidence of a significant

bias related to the 3% threshold, except in the case where 5% of the obser-

vations on both tails is dropped. Remarkably, the coefficient on sgp then be-

comes significantly negative. This could imply that non-EMU countries at

risk of large deficits, take consolidation measures not included in the fore-

cast. However, this result is not robust to using twice lagged instruments.
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In table 3.9 we explore the dependence of our results on the inclusion

of specific countries or country groups. As a first test, we drop Greece from

the sample, which is known to have been misreporting data on several oc-

casions (EC, 2010).21 This leaves results by and large unchanged. Secondly,

we drop observations for countries in the years in which they received sup-

port from the European Financial Stability Facility (EFSF) or the European

Stability Mechanism (ESM). Most countries in EFSF/ESM programs repeat-

edly missed their fiscal targets: for countries in an EFSF/ESM program, fis-

cal forecasts in our sample are on average 1.3 percentage points too opti-

mistic. This does, however, not drive our results, as column 2 shows that

their exclusion again leaves our results virtually unchanged. Next, we ex-

clude Greece, Italy, Ireland, Portugal and Spain (the ‘GIIPS’ countries) from

the sample altogether. This imposes a rather strong test on our results, since

not only does it cost us many observations, these observations also contain

a relatively large share of positive forecast errors. Nevertheless, our earlier

findings are confirmed qualitatively. The point estimate of the bias for EMU

member states drops to 0.7, but it remains significant at the 10% level. The

declining coefficient indicates that on average the forecasts for the GIIPS

have been among the more overoptimistic. For non-EMU member states,

still no bias can be established. The difference between the effect of the SGP

on EMU and non-EMU countries is smaller than before and is no longer

statistically significant.

In columns 4-6 we check the sensitivity of our results to, respectively, the

inclusion of small countries, large countries and ‘late entrants’ into our panel

(mostly Eastern European countries, for which we have data only starting

in 2006). The empirical results resemble the baseline findings to a large ex-

tent, although the bias found for EMU members seems to increase when we

leave out the four largest countries (Germany, France, Italy and the United

Kingdom), suggesting that in forecasts for larger countries, biases tend to

be smaller. This could be the result of a smaller information asymmetry be-

tween those governments and the EC. An alternative explanation is that

21 Greece is the individual country with the largest effect on estimation results.
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larger countries have a lesser need of bias, as they have more leverage over

the EC and are therefore better able to ‘bend the rules’.22

Finally, the results are not sensitive to the ‘realization’ data vintage. Us-

ing the most recent historical realization data for the whole period, rather

than the first national account vintage as available in real time, our earlier

results are confirmed (table 3.10).

3.6 Concluding remarks

With numerical rules at the heart of European fiscal surveillance, it is of the

utmost importance that the data on which surveillance is based are accu-

rate and unbiased. Our results show that, all else equal, for EMU member

states the EC’s fiscal forecasts are more optimistic when the 3% threshold

is expected to bind. For member states of the European Union that are not

part of the EMU, such an effect cannot be established. Qualitatively, this re-

sult does not seem driven by crisis countries, financial sector support, small

or large countries or extreme forecast errors. Independent fiscal councils at

the national level producing macro-economic and/or budgetary forecasts

appear to mitigate the bias, although the presence of fiscal councils is poten-

tially endogenous, as countries with a preference for fiscal discipline might

be more likely to install a fiscal council in the first place.

Our findings point to the need of further safeguarding the quality of

forecasts underlying the SGP. The recent reforms of the European fiscal gov-

ernance framework likely go some way in that direction. Independent fis-

cal councils have been established in multiple member states and macroe-

conomic projections should now be prepared or endorsed by an indepen-

dent institution. Our results suggest that this will also benefit the EC’s fore-

casts. Furthermore, incentives for biasing forecasts could have declined to

the extent that financial sanctions based on excessive realized budget deficits

have become more likely for euro area member states by the introduction

22 Chang (2006) argues that under the SGP large countries have had an easier time than small
ones, with the most obvious beneficiaries of ‘favoritism’ being France and Germany.
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of reverse qualified majority voting in the voting-procedure on sanctions.

However, overoptimistic forecasts still offer a way to prevent or delay the

opening of an Excessive Deficit Procedure (EDP) or to suggest that effective

action is delivered in response to Council recommendations. As the stakes

remain high, incentives to bias will likely continue to exist, too.

Further improvements thus remain welcome. Some options can be iden-

tified. Additional human resources could help to reduce the EC’s informa-

tional dependence on member states, although the EC will always have

an informational disadvantage compared to national representatives. Addi-

tionally, as the EC’s Directorate-General for Economic and Financial Affairs

currently is responsible for both the enforcement of the SGP and the prepa-

ration of the forecasts that underlie it, moving the forecasting team to a more

technocratic unit could help to reduce any undue political influence on the

forecasting process. Our results suggest this will also help improve EC fore-

cast quality. Additionally, newly established fiscal councils need time to de-

velop the competent and impartial reputation necessary to guarantee their

independence (Calmfors and Wren-Lewis, 2011). In the meantime, monitor-

ing and supporting their independence is essential.

Identification of more targeted improvements would be facilitated by

knowing what drives our findings. Is it the informational dependence of the

EC on national governments, which are trying to bias forecasts in a favor-

able direction? Or does the EC itself have some sort of incentive to present

too optimistic forecasts in case of binding fiscal rules? Our results suggest

that the first channel is at least to some extent relevant, as the bias in EC fore-

casts turns out to be responsive to national factors, such as elections or the

presence of a fiscal council. However, on the basis of our findings we cannot

exclude that also the EC itself is a source of overoptimism. A direct compar-

ison between forecasts constructed by national member states in their EDP

notifications and the EC’s forecasts could shed light on the relative impor-

tance of both channels. This is work for future research.
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Table 3.4. Predicting excessive deficits - probit

Dependent variable: sgpt+2
t

(1) (2) (3) (4)
Current accountt−1

i,t -0.61*** -0.61*** -0.61*** -0.64***

(0.20) (0.20) (0.20) (0.21)
Current accountt−1

i,t−1 0.51*** 0.52*** 0.51*** 0.52***

(0.17) (0.18) (0.17) (0.18)
Output gapt−1

i,t 0.21*** 0.21*** 0.21*** 0.22***

(0.06) (0.06) (0.06) (0.06)
bbl mean, squarei,t−1 -0.13*** -0.13*** -0.12*** -0.12***

(0.04) (0.04) (0.04) (0.05)
bbl mean, cubei,t−1 -0.02*** -0.02*** -0.02*** -0.02**

(0.01) (0.01) (0.01) (0.01)
EMUi,t 0.52 0.52 0.57 0.58

(0.33) (0.35) (0.45) (0.45)
bblt

i,t -1.01*** -1.01*** -1.02*** -1.01***

(0.16) (0.17) (0.17) (0.17)
Fin. sector supporti,t -0.64 -0.66 -0.65 -0.69

(0.53) (0.52) (0.51) (0.52)
∆GDP growtht:t+2

i,t 0.38*** 0.39*** 0.38*** 0.36***

(0.10) (0.10) (0.10) (0.10)
Planned electionsi,t 0.41 0.41 0.38

(0.40) (0.40) (0.40)
Fiscal rule indexi,t 0.04 0.04

(0.16) (0.16)
Fiscal councili,t 0.40

(0.33)

Observations 258 258 258 258
Countries 27 27 27 27
Period 2001-12 2001-12 2001-12 2001-12
Pseudo R2 0.65 0.65 0.65 0.66
F-test excl. instruments 24.60 21.93 21.53 21.68

Note: cluster-robust standard errors in parentheses. Probit-regressions are
used to construct the instruments used in the 2SLS regressions in table 3.3,
columns 1-4. Exogenous regressors as well as control variables from the
second stage of the 2SLS-procedure are included in the probit-regression.
Therefore, interpretation of coefficients of exogenous regressors in the probit-
regression is conditional on second stage endogenous regressors (most no-
tably, the forecasted level of the budget balance). *** p<0.01, ** p<0.05, *
p<0.1.
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Table 3.5. Predicting excessive deficits - probit, lagged instruments

Dependent variable: sgpt+2
t

(1) (2) (3) (4)
Current accountt−2

t−1 -0.40* -0.36* -0.35* -0.36*
(0.21) (0.20) (0.20) (0.20)

Current accountt−2
t−2 0.34* 0.31* 0.31* 0.31*

(0.19) (0.18) (0.17) (0.18)
Output gapt−2

i,t−1 0.05 0.04 0.04 0.04

(0.06) (0.06) (0.06) (0.07)
bbl mean, squarei,t−2 -0.12*** -0.12** -0.12*** -0.12***

(0.04) (0.05) (0.05) (0.05)
bbl mean, cubei,t−2 -0.02*** -0.02** -0.02** -0.02**

(0.01) (0.01) (0.01) (0.01)
EMUi,t 0.30 0.24 0.01 0.01

(0.35) (0.35) (0.37) (0.38)
bblt

i,t -0.86*** -0.88*** -0.88*** -0.87***

(0.12) (0.12) (0.13) (0.12)
Fin. sector supporti,t -0.69 -0.69 -0.67 -0.68

(0.57) (0.57) (0.55) (0.55)
∆GDP growtht:t+2

i,t 0.36*** 0.37*** 0.37*** 0.37***

(0.09) (0.10) (0.10) (0.10)
Planned electionsi,t 0.52* 0.57* 0.54*

(0.31) (0.31) (0.31)
Fiscal rule indexi,t -0.17 -0.17

(0.14) (0.15)
Fiscal councili,t 0.22

(0.27)

Observations 231 231 231 231
Countries 27 27 27 27
Period 2002-12 2002-12 2002-12 2002-12
Pseudo R2 0.63 0.63 0.64 0.64
F-test excl. instruments 14.19 12.98 12.26 11.99

Note: cluster-robust standard errors in parentheses. Probit-regressions are
used to construct the instruments used in the 2SLS regressions in table 3.3,
columns 5-8. Exogenous regressors as well as control variables from the
second stage of the 2SLS-procedure are included in the probit-regression.
Therefore, interpretation of coefficients of exogenous regressors in the probit-
regression is conditional on second stage endogenous regressors (most no-
tably, the forecasted level of the budget balance). *** p<0.01, ** p<0.05, *
p<0.1.
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Table 3.6. Role of independent fiscal councils

Dependent variable: ∆bblt:t+2
i,t

Effect sgpt+2
i,t — EMUi,t = 0 No fiscal council 0.03

(0.56)
Fiscal council 0.44

(1.24)

Difference 0.41
(1.18)

Effect sgpt+2
i,t — EMUi,t = 1 No fiscal council 2.01**

(0.85)
Fiscal council 0.79***

(0.29)

Difference -1.22*
(0.70)

EMUi,t -0.71
(0.78)

bblt
i,t 0.22***

(0.09)
Fin. sector supporti,t -1.00***

(0.03)
∆GDP growtht:t+2

i,t 0.25***

(0.07)
Planned electionsi,t 0.76***

(0.19)
Fiscal rule indexi,t -0.50*

(0.26)
Fiscal councili,t -1.10

(1.18)
Fiscal councili,t * EMUi,t 2.00

(1.43)

Observations 258
Countries 27
Period 2001-12
R2 0.68
F-test excluded instruments 20.69

Note: estimated by probit-2SLS. Regression includes country FE and year dum-
mies; cluster-robust standard errors in parentheses. sgpt+2

i,t and sgpt+2
i,t ∗ EMUi,t

are instrumented using the predicted values from a probit regression, see section
3.4. Current accountt−1

i,t , Current accountt−1
i,t−1, Output gapt−1

i,t , and second and third
powers of the lagged 4-year average of the budget balance serve as exogenous in-
struments. *** p<0.01, ** p<0.05, * p<0.1.
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Table 3.7. Pre- vs. post-crisis effects SGP

Dependent variable: ∆bblt:t+2
i,t

Effect sgpt+2
i,t — EMUi,t = 0 2001-2007 1.01

(1.24)
2008-2012 0.16

(0.65)

Difference -0.85
(0.75)

Effect sgpt+2
i,t — EMUi,t = 1 2001-2007 0.99*

(0.57)
2008-2012 1.40**

(0.64)

Difference 0.41
(0.45)

EMUi,t -0.17
(0.73)

bblt
i,t 0.19**

(0.08)
Fin. sector supporti,t -1.01***

(0.03)
∆GDP growtht:t+2

i,t 0.25***

(0.08)
Planned electionsi,t 0.76***

(0.18)
Fiscal rule indexi,t -0.50*

(0.28)
Fiscal councili,t -0.14

(0.47)
Crisisi,t 0.60

(0.47)
Crisisi,t * EMUi,t 0.24

(0.41)

Observations 258
Countries 27
Period 2001-12
R2 0.68
F-test excluded instruments 31.46

Note: estimated by probit-2SLS. Regression includes country FE and year dum-
mies; cluster-robust standard errors in parentheses. sgpt+2

i,t and sgpt+2
i,t ∗ EMUi,t

are instrumented using the predicted values from a probit regression, see section
3.4. Current accountt−1

i,t , Current accountt−1
i,t−1, Output gapt−1

i,t , and second and third
powers of the lagged 4-year average of the budget balance serve as exogenous in-
struments. *** p<0.01, ** p<0.05, * p<0.1.
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Table 3.8. Main results, sensitivity to outliers

∆bblt:t+2
i,t Probit-2SLS Probit-2SLS, lagged instruments

(1) (2) (3) (4) (5) (6) (7) (8)
p0-p99 p0-p95 p1-p99 p5-p95 p0-p99 p0-p95 p1-p99 p5-p95

sgpt+2
i,t -0.07 -0.63 -0.18 -1.14** 0.38 -1.11 0.37 -0.12

(0.60) (0.64) (0.61) (0.57) (0.76) (0.69) (0.72) (0.83)
sgpt+2

i,t ∗ EMUi,t 1.41** 1.59*** 1.51** 1.94*** 1.22 2.06*** 1.20 1.32*

(0.62) (0.60) (0.60) (0.51) (0.79) (0.64) (0.74) (0.78)
EMUi,t -0.07 -0.02 -0.55 -0.52 0.45 -0.37 -0.39 0.56

(0.65) (0.58) (0.41) (0.34) (0.91) (0.64) (0.54) (0.86)
bblt

t 0.15** 0.09 0.13** 0.10* 0.20*** 0.13** 0.18*** 0.13**
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

Fin. sector supporti,t -0.79*** -0.74*** -0.78*** -0.73*** -0.80*** -0.72*** -0.78*** -0.74***
(0.12) (0.17) (0.12) (0.17) (0.13) (0.17) (0.13) (0.18)

∆GDP growtht:t+2
i,t 0.26*** 0.23*** 0.24*** 0.22*** 0.26*** 0.23*** 0.24*** 0.24***

(0.08) (0.07) (0.07) (0.06) (0.08) (0.07) (0.08) (0.08)
Planned electionsi,t 0.80*** 0.57*** 0.79*** 0.55*** 0.71*** 0.48*** 0.70*** 0.46**

(0.19) (0.20) (0.19) (0.18) (0.19) (0.18) (0.19) (0.21)
Fiscal rule indexi,t -0.36 -0.41* -0.34 -0.42* -0.30 -0.33 -0.26 -0.32

(0.24) (0.23) (0.23) (0.25) (0.25) (0.21) (0.24) (0.24)
Fiscal councili,t -0.26 -0.15 -0.24 0.00 0.40 0.99*** 0.44 0.87***

(0.46) (0.50) (0.44) (0.49) (0.40) (0.26) (0.40) (0.27)

sgpt+2
i,t | EMUi,t = 1 1.34** 0.95** 1.33** 0.80* 1.59*** 0.95** 1.58*** 1.20**

(0.53) (0.44) (0.53) (0.41) (0.57) (0.41) (0.54) (0.47)

Observations 256 245 254 234 229 207 227 218
Countries 27 27 27 27 27 27 27 27
Period 2001-12 2001-12 2001-12 2001-12 2002-12 2002-12 2002-12 2002-12
R2 0.53 0.42 0.53 0.38 0.57 0.43 0.57 0.48
F-test excluded instr. 21.68 18.20 25.64 17.45 11.98 10.52 11.09 11.07

Note: all regressions include country fixed effects and a full set of year dummies; cluster-robust standard
errors in parentheses. sgp and sgp ∗ EMU are instrumented using the predicted values from a probit regres-
sion, see section 3.4. In columns 1-3, Current accountt−1

i,t , Current accountt−1
i,t−1, Output gapt−1

i,t and squares
and cubes of the lagged 4-year average of the budget balance serve as exogenous instruments. In columns
5-8, instruments are the same, but lagged one additional period. *** p<0.01, ** p<0.05, * p<0.1.
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Table 3.9. Geographical sensitivity

∆bblt:t+2
i,t Probit-2SLS

(1) (2) (3) (4) (5) (6)
Excl. Excl. EFSF/ Excl. Excl. four Excl. four EU15
Greece ESM prog. GIIPS smallest largest only

sgpt+2
i,t -0.42 -0.52 0.34 0.08 0.54 -0.64

(0.65) (0.62) (0.64) (0.56) (0.65) (0.97)
sgpt+2

i,t ∗ EMUi,t 1.52** 1.72*** 0.32 1.38** 1.49** 1.83**

(0.65) (0.66) (0.43) (0.57) (0.74) (0.74)
EMUi,t -0.01 -0.29 0.42 -0.47 -0.47

(0.66) (0.68) (0.59) (0.53) (0.69)
bblt

t 0.13** 0.17** 0.26*** 0.20** 0.22*** 0.18
(0.06) (0.07) (0.07) (0.08) (0.08) (0.12)

Fin. sector supporti,t -1.01*** -0.60** -0.40** -1.01*** -1.01*** -1.01***
(0.02) (0.25) (0.16) (0.03) (0.03) (0.04)

∆GDP growtht:t+2
i,t 0.31*** 0.30*** 0.30*** 0.23*** 0.21*** 0.31***

(0.07) (0.07) (0.08) (0.08) (0.08) (0.11)
Planned electionsi,t 0.82*** 0.79*** 0.51*** 0.80*** 0.84*** 0.56**

(0.20) (0.20) (0.20) (0.21) (0.21) (0.23)
Fiscal rule indexi,t -0.30 -0.33 -0.46** -0.38 -0.72** -0.36

(0.22) (0.22) (0.19) (0.28) (0.34) (0.37)
Fiscal councili,t -0.44 -1.52*** -1.77*** -0.28 -0.33 0.59

(0.43) (0.38) (0.44) (0.48) (0.38) (0.56)

sgpt+2
i,t | EMUi,t = 1 1.11** 1.20** 0.67* 1.46** 2.03*** 1.19**

(0.53) (0.50) (0.39) (0.60) (0.76) (0.55)

Observations 246 249 198 227 210 178
Countries 26 27 22 23 23 15
Period 2001-12 2001-12 2001-12 2001-12 2001-12 2001-12
R2 0.71 0.50 0.56 0.69 0.71 0.72
F-test excluded instr. 18.35 21.80 22.31 18.04 18.68 14.80

Note: all regressions include country fixed effects and a full set of year dummies; cluster-robust standard
errors in parentheses. sgp and sgp ∗ EMU are instrumented using the predicted values from a probit re-
gression, see section 3.4. Current accountt−1

i,t , Current accountt−1
i,t−1, Output gapt−1

i,t and squares and cubes
of the lagged 4-year average of the budget balance serve as exogenous instruments. *** p<0.01, ** p<0.05,
* p<0.1.
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Table 3.10. Final realizations

∆bblt: f inal
i,t Probit-2SLS Probit-2SLS, lagged instruments

(1) (2) (3) (4) (5) (6) (7) (8)
sgp f inal

i,t 0.81 0.52 0.43 0.48 1.03 0.77 0.79 0.83

(0.67) (0.69) (0.66) (0.66) (0.92) (0.97) (0.98) (1.00)
sgp f inal

i,t ∗ EMUi,t 0.93 1.21* 1.37* 1.35* 0.78 0.93 1.07 1.00

(0.68) (0.72) (0.75) (0.77) (0.90) (0.97) (1.04) (1.05)
EMUi,t 0.23 0.06 -0.01 -0.04 0.70** 0.53 0.43 0.47

(0.69) (0.70) (0.71) (0.70) (0.35) (0.40) (0.44) (0.45)
bblt

t 0.22** 0.20** 0.22** 0.22** 0.23** 0.21** 0.23** 0.23**
(0.09) (0.09) (0.09) (0.09) (0.10) (0.10) (0.10) (0.10)

Fin. sector supporti,t -0.97*** -0.97*** -0.99*** -0.99*** -0.97*** -0.98*** -0.99*** -1.00***
(0.04) (0.04) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

∆GDP growtht: f inal
i,t 0.24*** 0.25*** 0.26*** 0.26*** 0.25*** 0.26*** 0.26*** 0.26***

(0.06) (0.06) (0.06) (0.06) (0.07) (0.07) (0.06) (0.06)
Planned electionsi,t 0.59*** 0.61*** 0.60*** 0.54** 0.55** 0.56**

(0.22) (0.21) (0.21) (0.23) (0.23) (0.23)
Fiscal rule indexi,t -0.50* -0.51* -0.38 -0.37

(0.29) (0.29) (0.35) (0.34)
Fiscal councili,t -0.23 0.46

(0.56) (0.53)

sgp f inal
i,t | EMUi,t = 1 1.73** 1.73** 1.80** 1.83** 1.81** 1.70** 1.86** 1.83**

(0.73) (0.73) (0.74) (0.73) (0.72) (0.72) (0.75) (0.74)

Observations 258 258 258 258 221 221 221 221
Countries 27 27 27 27 27 27 27 27
Period 2001-12 2001-12 2001-12 2001-12 2002-12 2002-12 2002-12 2002-12
R2 0.65 0.66 0.66 0.66 0.68 0.69 0.69 0.69
F-test excluded instr. 43.34 43.00 40.60 37.20 29.85 34.70 31.40 29.11

Note: all regressions include country fixed effects and a full set of year dummies; cluster-robust standard er-
rors in parentheses. sgp and sgp ∗ EMU are instrumented using the predicted values from a probit regression,
see section 3.4. In columns 1-3, Current accountt−1

i,t , Current accountt−1
i,t−1, Output gapt−1

i,t and second and third
powers of the lagged 4-year average of the budget balance serve as exogenous instruments. In columns 5-8,
instruments are the same, but lagged one additional period. *** p<0.01, ** p<0.05, * p<0.1.
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Chapter 4

Fiscal discipline in EMU?

Testing the effectiveness of the

Excessive Deficit Procedure∗

4.1 Introduction

The European Economic and Monetary Union (EMU) combines centralized

monetary policy with fiscal policy at the national level. With monetary pol-

icy responding only weakly to the economic circumstances in individual

countries, it was recognized early on that this could incentivize countries to

run overly expansionary fiscal policies (see EC, 1990). Furthermore, it was

suspected that the counterforce against unsustainable fiscal policy provided

by market forces “might either be too slow and weak or too sudden and

disruptive” (Delors, 1989). For these reasons, the Maastricht Treaty of 1992

introduced supranational fiscal rules in the form of the (in)famous 3% and

60% thresholds for the budget deficit and the debt, respectively.

European fiscal rules were operationalized in 1997 in the Stability and

Growth Pact (SGP). As the concerns regarding market discipline proved pre-

scient (Buti and Carnot, 2012, De Grauwe and Ji, 2012), the importance given

to EMU’s supranational fiscal rules only increased over time. Notwithstand-

∗This chapter is based on De Jong and Gilbert (2018).
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ing amendments to the SGP in 2005 and 2011, the 3%-threshold for the gov-

ernment budget deficit has played a pivotal role throughout.1 In short, coun-

tries whose budget deficit exceeds or is projected to exceed 3% of GDP end

up in the Excessive Deficit Procedure (EDP), where they receive binding rec-

ommendations on the annual fiscal adjustments to be undertaken. Countries

failing to live up to these recommendations can, eventually, be fined.

The SGP, in particular the 3%-rule and its focus on cutting back high

deficits rapidly, has been criticized from opposite ends. Some view the SGP

and its EDP recommendations as an unwelcome restriction, limiting the

scope for fiscal stabilization at the national level (e.g. Buiter et al., 1993,

Bofinger, 2003, Truger, 2013). Others, however, question whether the SGP

and its procedures have any actual disciplining power, as deadlines for re-

ducing deficits below 3% of GDP are regularly missed and fines have never

been imposed (Schuknecht et al., 2011).

Remarkably, the effect of EDP recommendations on the fiscal behavior of

EMU member states has never been analyzed in a direct manner. Some au-

thors use the 3% threshold to define the applicable fiscal governance regime,

generally finding that at least forecasted deficits fall faster when this thresh-

old is exceeded (Beetsma and Giuliodori, 2009, Cimadomo, 2012, Frankel

and Schreger, 2013). However, this does not do justice to the fact that EDP

recommendations vary in size and timing between countries, depending on

e.g. economic circumstances.2 Other papers infer the effectiveness of Euro-

pean fiscal rules from a comparison of fiscal policy before and after the in-

troduction of the SGP, or between countries in- and outside the euro area.3

These approaches are also not without complications. The introduction of

the SGP was not a standalone event and the run-up to EMU hardly quali-

1 The 60%-threshold for government debt effectively was irrelevant before the 2011 reform.
Even after this reform, the main focus has been on adherence to budget balance rules. See
De Haan et al. (2016).

2 For example, despite deficits surging to levels well beyond 3% of GDP in 2009 in many
European countries, most of them were invited to provide fiscal stimulus in 2009/10 and
were not required to consolidate before 2011.

3 See e.g. Hughes Hallett and Lewis (2008), Ioannou and Stracca (2014) and Caselli and
Wingender (2018).



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 113PDF page: 113PDF page: 113PDF page: 113

Testing the effectiveness of the Excessive Deficit Procedure 99

fies as neutral benchmark, given that it was characterized by a fiscal push to

meet the convergence criteria.

In this chapter we take a different route and directly analyze the impact

of EDP recommendations on planned and actual fiscal policy. On the basis

of a simple model of government behavior in the face of EDP recommenda-

tions, we hypothesize that i) recommendations will induce governments to

consolidate, ii) recommendations will induce countries to announce a larger

adjustment than delivered, and iii) medium-sized recommendations will be

obeyed best. To bring these hypotheses to the test, we construct a new real-

time database of all country-specific EDP recommendations since the intro-

duction of the euro, taking account of the fact that recommendations are

often revised and changed. Additionally, we expand the real-time database

of the European Commission’s (EC) fiscal forecasts constructed for the pur-

poses of the previous chapter to include EC Autumn Forecasts, and three

additional years of data. We use this to estimate both real-time and ex-post

fiscal reaction functions for a panel of EMU member states over the 1999-

2017 period. To capture the usual determinants of fiscal policy, we allow

discretionary fiscal policy to react to the past budget deficit, the debt level,

the output gap, and planned elections, to account for potential political busi-

ness cycles. Then we include EDP recommendations applicable at a specific

forecast vintage as an additional explanatory variable, to provide a first in-

dication of whether EDP recommendations affect fiscal policy once regular

determinants are controlled for.

Countries in an EDP, however, almost by definition have budget deficits

exceeding 3% of GDP. High deficits may be correlated with factors inducing

a change in fiscal behavior other than EDP recommendations. We control for

such factors in three ways. First, we allow the effect of recommendations to

be different for countries in financial support programs. Countries receiv-

ing financial support may be subject to a more stringent fiscal governance

regime, and generally went through hard economic times. Secondly, we con-

trol for interest rate spreads, which have been found to correlate with being

in an EDP (Diaz Kalan et al., 2018). Thirdly, to the extent that deficits above
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3% might solicit a change in fiscal behavior for any remaining reasons, we

allow the shape of the fiscal reaction function to vary with the level of the

deficit.

We find that EDP recommendations significantly affect both planned

and actual fiscal policy. A 1% of GDP larger EDP recommendation leads

to close to 1% of GDP of forecasted additional fiscal consolidation, and 0.8%

of actual consolidation. The split between countries in and out of financial

support programs turns out to be important: for the former group we find

that, while they implemented substantial consolidation measures, the exact

amount was relatively disconnected from the adjustment demanded. More-

over, while we find some evidence of market discipline and of a non-linear

reaction of fiscal policy to the level of the deficit, this does not affect our

estimated effect of EDP recommendations. Our results are also robust to a

number of sample and specification choices.

We then go on to provide suggestive evidence that ‘medium-sized’ rec-

ommendations are lived up better than either small or large recommenda-

tions. Failure to comply with small recommendations can arguably be rel-

atively easily set aside as the result of data measurement problems, while

large required adjustments are too painful to be carried out in full.

Overall, our results suggest that the SGP cannot be dismissed as being

ineffective: EDP recommendations have had a significant effect on fiscal pol-

icy in EMU member states. This implies that in particular in the post-2009

period, when a large majority of member states was subject to an EDP, the

SGP has shaped euro area fiscal policy. However, whether the SGP in its

current form is a desirable way of disciplining member states requires more

research into the effects of the SGP on macroeconomic stabilization as well

as into the effectiveness and consequences of the newer elements of the SGP,

such as the debt-brake and the preventive arm.
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4.2 Literature review and hypotheses

4.2.1 The Stability and Growth Pact

A key element in the fiscal framework of the European Union (EU) is the no-

tion of ‘excessive deficits’. This was formally introduced in the Maastricht

Treaty of 1992, while procedures were further clarified in the Stability and

Growth Pact (SGP) of 1997 (see e.g. Artis and Winkler, 1998, Buti et al., 1998).

If the planned or actual budget deficit exceeds 3% of GDP, the EC prepares a

report in which it amongst others examines whether the transgression is de-

clining and small or exceptional and temporary. If the EC considers that an

excessive deficit exists or may occur, it addresses an opinion to the ECOFIN

Council (hereafter: Council).4 In forming its opinion, the EC takes into ac-

count all relevant factors, which include the medium-term economic and

budgetary position of the member state. On the basis of the EC’s opinion,

the ministers of finance united in the Council eventually decide whether a

deficit is indeed ‘excessive’ (see also Gilbert and De Jong, 2017).5

Countries that are considered to have excessive deficits, are subject to

the so-called Excessive Deficit Procedure (EDP), a step-by-step procedure in

which they are required to take corrective action to end the excessive deficit.

The corrective action to be taken is spelled out in so-called EDP recommen-

dations. Usually, these recommendations are quantified as required changes

in the structural budget balance and include a deadline for correcting the ex-

cessive deficit.6 In case countries do not live up to EDP recommendations,

they can be sanctioned. EMU member states can be required to make a non-

interest bearing deposit consisting of a fixed component of 0.2% of GDP and

a variable component equal to a tenth of the difference between the deficit

and the 3% threshold (with a combined maximum of 0.5% of GDP). In case

4 Treaty establishing the European Community, article 104c - 5.
5 An excessive deficit can also be identified based on the debt-to-GDP ratio exceeding 60%

- unless the ratio is sufficiently diminishing and approaching the reference value at a satis-
factory pace. However, prior to the 2011 reforms the debt criterion was not operationalized
and effectively played no role in European fiscal governance.

6 If a member state is judged to have taken effective action, but misses the deadline due to
unexpected adverse economic events, the deadline may be extended (EC, 2018).
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of persistent non-compliance, the deposit will be converted into a fine. For

non-EMU member states, no forced deposits or fines are possible. However,

all EU member states (except for the United Kingdom) potentially face a

temporary suspension of assistance from the Cohesion Fund in case of non-

compliance.

The SGP has been reformed multiple times since its inception. In 2005,

the Pact was changed to enhance the economic rationale underlying the

fiscal rules and improve their flexibility (Andrle et al., 2015). A more funda-

mental revision took place in 2011, in response to the debt crisis in the euro

area. Among other things, the debt criterion was operationalized,7 voting

rules on sanctions were changed to increase the likelihood of sanctions

actually being imposed if needed, and fiscal rules for countries with deficits

below 3% of GDP were strengthened. Finally, in 2013 the two-pack’ and

the Treaty on Stability, Coordination and Governance (TSCG, often referred

to as ‘fiscal compact’, signed by 25 countries) entered into force. Amongst

others, it was prescribed that countries should establish independent fiscal

councils at the national level and, underlying their fiscal forecasts, should

use macroeconomic forecasts produced or endorsed by an independent

body. Despite all these changes, the centrality of the 3%-threshold and the

importance of the EDP procedure has remained intact.

4.2.2 Council recommendations and fiscal behavior

Supranational fiscal rules, such as those laid down in the SGP, aim to restrict

the policy freedom of national governments. As such, they alter incentives

faced by policy makers and likely affect fiscal behavior of incumbent gov-

ernments. This behavioral response can take several forms, as argued by

Alt et al. (2014). Most notably, fiscal rules may alter actual fiscal policy (e.g.,

Bénétrix and Lane, 2013), but also give rise to biasing fiscal forecasts (Frankel

and Schreger, 2013) or, concerning realization data, to resort to creative ac-

counting (Milesi-Ferretti, 2004).

7 Countries with debts exceeding 60% of GDP are supposed to bring down their debt by
1/20th of the excess over 60% of GDP each year.
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To structure thinking about the ways in which EDP recommendations

might impact government behavior, we introduce a simple model for euro

area member states.8 Our point of departure is a world without external

fiscal rules. In such a setting, a government would follow its preferred fiscal

policy path, balancing objectives like fiscal sustainability, macroeconomic

stabilization and other political goals. As fiscal rules by definition impose

limits on national policy making, we model the government’s behavior in

the face of these rules as a loss function.9

We identify three potential sources of utility loss for a government re-

ceiving an EDP recommendation. To the extent that EDP recommendations

demand a more restrictive fiscal policy than preferred, implementing the

required consolidation measures is politically costly. A government could

therefore decide to provide less effort than required, thereby risking sanc-

tions. An alternative way to refrain from implementing the full amount of

consolidation would be to suggest that consolidation measures are imple-

mented, while in reality they are not. It is likely, however, that misreporting

data or biasing forecasts, once discovered, does not go without costs.

Based on the above, we postulate the following illustrative loss function

for the government:

LG =
α

2
(∆BBS− ∆BBS∗)2 + p ∗ S +

θ

2
(∆BBSr − ∆BBS)2, α ≥ 0, θ ≥ 0

(4.1)

with ∆BBS denoting actual fiscal adjustment, ∆BBS∗ the preferred fiscal ad-

justment in a world without supranational fiscal rules, p the probability of

getting sanctioned by the fixed amount S, and ∆BBSr the reported fiscal ad-

justment. The probability of being sanctioned p depends non-linearly on the

8 The SGP applies to all EU member states, but incentives for EMU member states differ
from those for non member states. Forced deposits or fines do not apply to non member
states. In contrast, countries aiming to join EMU have strong incentives to comply: not living
up to the rules could mean that accession is delayed.

9 Of course, countries voluntarily signed up for the supranational rules. Restraint on the
fiscal behavior of other eurozone member states could bring them benefits, e.g. in the form
of reduced risk of bail-outs. Given other governments’ behavior, it could however well be
optimal for the individual government not to follow the rules.
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reported adjustment:

p =


0 if ∆BBSr ≥ REC− c

γ
2 (1−

∆BBSr+c
REC )2 if 0− c ≤ ∆BBSr ≤ REC− c

1 if ∆BBSr + c < 0

with γ ≥ 0, REC > c ≥ 0 and REC denoting the EDP recommendation.

The first term on the right hand side in equation 4.1 indicates the utility

loss for the government from deviating from its preferred fiscal policy. We

assume that this loss more than proportionally increases in the size of the

deviation from the baseline.

The second term denotes the expected value of the sanction resulting

from non-compliance, which is the product of the probability of sanction-

ing p and the fixed sanction S.10 We assume p to be zero for deviations of

reported fiscal adjustment from the imposed target smaller than c, and to

increase continuously in the size of the deviation thereafter. As the struc-

tural budget balance is non-observable and, even ex post, measured with

great uncertainty (Tereanu et al., 2014), it is likely that small deviations of

measured fiscal adjustments from recommended adjustments will go un-

punished.11 The historical hesitance of ministers of finance in the Council

to punish each other, also makes it unlikely that sanctions will be imposed

for minor violations. Finally, we assume that a country will always be sanc-

tioned if it engages in expansionary fiscal policy while fiscal tightening was

demanded.

The third term represents the reputational costs of misrepresenting fis-

cal figures by submitting deliberately overoptimistic fiscal plans to the EC.

10 While actual sanctions in the SGP have both a fixed and a variable component, what mat-
ters for our analysis is that they have a fixed maximum (0.5% of GDP).
11 A rationale for the constant term is provided in the description of the monitoring of ad-
herence to the preventive arm of the SGP (see EC, 2018). In the preventive arm, a country is
formally allowed to deviate from the targeted change in the structural balance by 0.25% of
GDP in two consecutive years or 0.5% of GDP in a single year.
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While small biases may easily go undiscovered, evident cases of fraud may

tarnish reputations for years. In practice, this function can be expected to

be asymmetric: positive biases likely raise more suspicion than negative bi-

ases. As in our set-up a government has no incentive to under-report fiscal

figures, we abstract from this asymmetry.

Figure 4.1. A government’s response to EDP recommendations

(a) Reported and actual fiscal
adjustment (b) Compliance ratio

Note: the figure shows the reported and actual fiscal adjustment for different EDP recommendations.
Parameter values: α = 1; θ = 1; S = 1; γ = 2; ∆BBS∗ = 0 and c = 0.25.

Figure 4.1a depicts the loss minimizing response for a government to an

EDP recommendation.12 If the adjustment demanded by the EC happens

to be less than or in line with the government’s desired fiscal stance, the

recommendation will be carried out in full or even more, but the marginal

adjustment induced by the recommendation is zero. Furthermore, the gov-

ernment will not engage in misreporting of data, as this brings potential

reputational costs and no benefits.

The more interesting case occurs when the required adjustment exceeds

the government’s preferred adjustment. At first, a small recommendation

will not invoke any reaction, since the government realizes it will not

be punished for deviations smaller than c. But once government effort is

sparked, the marginal response is relatively strong. At this stage, minor

increases in fiscal adjustment give large reductions in the probability of

being sanctioned, while the pain of deviating from the preferred fiscal

12 For an analytical derivation of the results, see Appendix A.



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 120PDF page: 120PDF page: 120PDF page: 120

106 Chapter 4

policy stance is still limited. As the recommended adjustment increases, the

gains from additional consolidation in terms of reducing the probability of

being sanctioned decrease. The pain of deviating from the preferred fiscal

policy stance, on the other hand, increases. As a result, the marginal impact

of EDP recommendations on fiscal adjustment declines.

Expressing announced and delivered fiscal adjustment as a fraction of

recommended fiscal adjustment, it follows that for a broad choice of param-

eters compliance will be between 0 and 100% (figure 4.1b). This holds for

announced as well as realized fiscal adjustment. The impact of EDP recom-

mendations on fiscal adjustment is largest for ‘medium-sized’ recommenda-

tions. Furthermore, the degree to which the recommendation is lived up to,

increases in the probability of getting sanctioned and the size of the penalty,

and decreases the more politically costly it is to deliver consolidation efforts

(not shown).

From our model, conditional on the regular determinants of fiscal policy,

we derive the following set of hypotheses:

Hypothesis 1: EDP recommendations will induce countries to adjust fiscal

policy. The recommendations will not be fully lived up to, however.

Hypothesis 2: EDP recommendations will induce countries to forecast a

larger fiscal adjustment than eventually delivered.

Hypothesis 3: The fraction of required fiscal adjustment that is actually

(reported to be) delivered, is largest for ‘medium-sized’ recommendations.

4.2.3 Related literature

The restrictions placed on national fiscal policy by the Maastricht Treaty

and the SGP sparked a significant theoretical literature. Initial discussions

mainly centered around the need for restrictions on national fiscal policy

in a monetary union, debating amongst others the likelihood that a com-
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mon central bank would come under pressure to bail out an insolvent gov-

ernment, and the specific form they had been given in the European case,

for example discussing the constraints these rules imposed on countercycli-

cal policy (see e.g. Buiter et al., 1993, Von Hagen and Eichengreen, 1996,

Beetsma and Uhlig, 1999).

With the SGP in place, the discussion shifted to the behavioral effects in-

duced by the 3% threshold. Milesi-Ferretti (2004) derives theoretically that

fiscal rules such as those laid down in the SGP, can provide governments

with an incentive to resort to creative accounting. Von Hagen and Wolff

(2006) show empirically that governments in the EU indeed tend to clas-

sify fiscal measures and data in such a way that they help in adhering to

the imposed rules. Alt et al. (2014) show that the extent to which European

governments resort to creative accounting depends on the degree of trans-

parency in the domestic budget process.

It is also well-documented that the SGP could provide governments with

an incentive to bias fiscal forecasts, due to its (partial) focus on ex-ante com-

pliance. Beetsma et al. (2009) focus on the implementation of multi-year fis-

cal plans in the EU and show that implemented fiscal adjustment indeed

falls systematically short of governments’ stated objective. Merola and Pérez

(2013) show, based on a pre-crisis sample, that average forecast errors are

larger for countries that have ever been under an EDP than for those that

haven’t. Frankel and Schreger (2013) find that governments with a budget

deficit exceeding 3% of GDP often falsely forecast a rapid deficit reduction.

Gilbert and De Jong (2017) show that fiscal forecasts by the EC are more op-

timistic when fiscal rules threaten to bind. They suspect this might be due

to a nationally-induced bias, usurped by the EC given its dependence on

information supplied by nationals.

A related literature surveys the effects of the SGP on actual fiscal pol-

icy in the EU or the euro area, often comparing pre and post EMU fiscal

outcomes. Mink and De Haan (2006) highlight how the SGP has failed to

impede political business cycles in the euro area. Hughes Hallett and Lewis

(2008) find that fiscal discipline improved in the run-up to EMU, but deteri-
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orated in the period thereafter. In a comprehensive study, Fatás and Mihov

(2010) conclude that fiscal policy in the euro area has not been very different

from that observed in other countries. The introduction of the euro also did

not spark significant changes. Bénétrix and Lane (2013) show that following

the Maastricht Treaty of 1992 euro area fiscal policy became more counter-

cyclical, but that this improvement was largely reversed after countries had

actually joined EMU. Ioannou and Stracca (2014) evaluate the effectiveness

of both the SGP and the Lisbon strategy by comparing macroeconomic out-

comes before and after their application, as well as by comparing EU out-

comes against those of a non-EU control group. They conclude that neither

has had a beneficial impact. Caselli and Wingender (2018), applying bunch-

ing estimation, find that the 3% threshold acts as a ‘magnet’, increasing the

number of observations around the threshold, while significantly reducing

the occurrence of large budget deficits.

An important caveat with this literature is that it uses ex post data, which

have often been revised significantly and might therefore lead to incorrect

inference about policymaking (Croushore, 2011). Golinelli and Momigliano

(2006) are the first authors to employ a quasi real-time set-up, combining re-

alization data for the change in the cyclically adjusted budget balance with

real-time output gap data. The authors approximate required fiscal adjust-

ment using the difference between the actual deficit and the 3% threshold.

They show that this variable effectively captures the behavior of countries

with excessive deficits. The reaction to past debt and budget balance levels

does not change significantly pre and post EMU, and the authors also do

not find evidence for a procyclical bias resulting from the SGP.

Beetsma and Giuliodori (2009) and Cimadomo (2012) are among the first

fully real-time studies of euro area fiscal policy making.13 Both papers esti-

mate fiscal reaction functions for OECD countries, finding that while fis-

cal plans are countercyclical, this is less clear for fiscal outcomes. Beetsma

and Giuliodori (2009) include separate dummies for budget deficits exceed-

ing 3% in respectively the ‘Maastricht’ period that preceded EMU, and the

13 For a broader survey of the real-time fiscal policy literature, see Cimadomo (2016).
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EMU period. Cimadomo (2012) includes a single 3% dummy for both time

periods. Both studies find that deficits exceeding 3% induce a planned fiscal

tightening. In both papers, the dummies loose significance when going from

plans to outcomes.

4.3 Data description and empirical approach

We combine a hand-collected database of the Council’s fiscal recommen-

dations with a real-time database of the European Commission’s fiscal and

economic forecasts. Throughout the remainder of this chapter, the following

notation will be used:

Subscript i = country

Subscript t = year to which the observation refers

Superscript x : s = forecast vintage, with x denoting the forecast round

(Spring forecast, SF, or Autumn forecast, AF) and s the year the forecast

is published.

So, for example, XAF:t−1
i,t denotes the one year ahead Autumn Forecast

for variable X in country i, year t. If X is the budget balance, t is 2009 and

i is France, we thus have the 2008 Autumn Forecast for the French budget

balance in 2009.

4.3.1 Fiscal forecasts and realizations

We analyze fiscal forecasts by the EC. These forecasts serve as the baseline

against which EDP recommendations are set and, in a later stage, are used

to judge compliance. As such, they offer the only forecasts that are fully

consistent with the EDP recommendations.

For most of our sample period, official EC forecasts have been published
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twice a year: in Spring and in Autumn.14 Gilbert and De Jong (2017) con-

struct a database covering all Spring Forecasts from 1999 until 2014. We ex-

tend this database until 2017 and add all Autumn Forecasts from 1999 until

2017. The database contains, among others, the budget balance, the struc-

tural budget balance (for 2007 (Spring Forecast) or 2005 (Autumn Forecast)

and earlier years, this is replaced by the cyclically adjusted budget balance),

gross public debt, the output gap, and annual GDP growth. The dataset con-

tains some missing observations.15

Spring Forecasts are published in April or May. They contain a forecast

for the current year, as well as a one-year ahead forecast. As budgets for the

next year usually pass parliament in the fall of the year before, the one-year

ahead Spring Forecasts generally do not yet include fiscal measures. Spring

Forecasts furthermore contain realization data for the past four years. Au-

tumn Forecasts are usually published in November. They contain forecasts

up to two years ahead, as well as realization data up to four years back. As

fiscal plans for next year in many cases have been approved by the time of

publication of the Autumn Forecast, the one year ahead fiscal forecasts do

take fiscal plans into account. However, this is not always the case. If plans

are not approved before the Autumn Forecast cut-off date, the Spring Fore-

cast for the current year will be the first forecast vintage to fully incorporate

fiscal plans.

In our baseline analysis, we focus on one-year ahead and current year

forecasts from the Spring and Autumn Forecasts. These are the most inter-

esting vintages from a policy making perspective, as they show the evolve-

ment from no-policy (or at least little policy) to full-policy forecasts and they

provide the relevant figures with respect to the monitoring of SGP-rules.

14 Since 2007 these have been supplemented by interim forecasts in February/March and
September. These served as updates of the more elaborate official forecasts. Since 2013, a full
Winter Forecast is presented annually.
15 The 2000 Autumn Forecast lacks estimates for the output gap in the current or next year.
In the Autumn Forecast of 2002 and the Spring Forecast of 2003 no forecasts for the output
gap and cyclically adjusted budget balance in Luxembourg were published. In the Autumn
Forecast of 2003 data on the output gap in Luxembourg is missing. The Spring Forecasts of
2014 and 2015 lack a forecast for the structural budget balance in Portugal.
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Furthermore, we take aboard the first vintages of ‘realization’ data from the

published forecasts, i.e. the year t+ 1 Spring and Autumn Forecasts for year

t. The first of these vintages offers the first ex-post estimate of whether a

country has complied with the recommendations, and is also used by the

EC for those purposes. However, the very fact that this number is used to

judge compliance, means that incentives could exist for countries to present

overoptimistic fiscal data. The Autumn Forecast realization figures are the

first figures that have been published in the National Accounts and should

suffer less from this problem.

Apart from EDP recommendations, which will be discussed in the next

section, we also use other data. Data on long-term government interest rates

are obtained from the European Central Bank (ECB).16 We use these to cal-

culate interest spreads vis-à-vis German bonds, arguably the safest asset in

the euro area.17 Budget semi-elasticities, used to translate fiscal adjustments

defined in terms of changes in the actual budget balance into changes in the

structural budget balance, are taken from Girouard and André (2005) and

EC (2009). A matrix of trade weights for the EU is obtained from the ECB’s

Statistical Data Warehouse.18 We use these in constructing our instruments

for the output gap. Data on planned elections, i.e. elections that take place af-

ter an incumbent government has completed its term, come from the Dring

and Manow (2018) database. Table 4.5 in Appendix B provides descriptive

statistics.

4.3.2 Database of EDP recommendations

Countries subject to an EDP are required to take corrective action. On a pro-

posal from the EC, the Council lays out the size of the fiscal adjustment to

be delivered in so-called ‘recommendations’. All recommendations are pub-

16 Interest data are not available for Estonia, as the relevant sovereign debt securities do not
exist.
17 Dunne et al. (2007) provide evidence for the benchmark role of German Bunds in the ten
year segment.
18 Data are available for the years up to 2013. For later years, unchanged weights are as-
sumed.
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lished on the EC’s website.

Recommendations can be issued, and revised, throughout the year,

though most of the recommendations are issued following either the Spring

or Autumn Forecast. We include all recommendations, and updates thereof,

in a single database, which we then make consistent with the timing of

our real-time fiscal database. That is, we only consider a recommendation

relevant to a forecast if the recommendation was adopted by the Council

before the forecast date. For example, if the EC in June of year t− 1 (that is,

after publication of the Spring Forecast) recommends country i to improve

its structural budget balance by 1% of GDP in year t, this recommendation

is taken into account from the Autumn Forecast of year t− 1 onwards.

In most recommendations, fiscal adjustment is defined in terms of the

required improvement in the cyclically-adjusted or, more recently, struc-

tural budget balance.19 However, in a small number of cases, relating to

Greece and Cyprus during the crisis years, targets for the nominal budget

balance were provided. In order to express nominal budget balance targets

into changes in the structural budget balance, we apply the following simple

formula:

R̂ECi,t = ∆BBREC
i,t − εi,t ∗ (OGi,t −OGi,t−1) (4.2)

where R̂ECi,t is the derived EDP recommendation for the change in the

structural budget balance, BBREC
i,t is the recommended target for the nomi-

nal budget balance; εi,t is the country’s budget semi-elasticity, measuring the

response of the nominal budget balance to a change in the output gap; and

OGi,t is the output gap. We thus correct the implied recommended change

in the nominal budget balance for year t for the expected change in the out-

put gap. This leaves us with changes in the cyclically adjusted budget.20 In

as far as possible, we use the projected change of the output gap at the time

19 Whereas the cyclically-adjusted budget balance adjusts for cyclical conditions only, the
structural budget balance is also corrected for certain one-off expenditures or revenues.
20 In some cases fiscal adjustment is defined over multiple years, e.g. a 1.5% improvement
of the budget balance over three years. In those cases, we divide the adjustment equally
between years.
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the recommendation was issued.21

Figure 4.2. EDP recommendations over time

(a) Number of countries with EDP
recommendations

(b) Total recommended fiscal
adjustment, EMU

Note: figure (a) shows the number of countries in EMU that received non-zero EDP recommendations
in any given year. Figure (b) shows the total required fiscal adjustment, as a fraction of euro area GDP.

The first EDPs were opened in 2003, for France and Germany. Up to 2017,

22 EDPs have been launched for EMU member states. As within an EDP fis-

cal recommendations can be revised and the adjustment period prolonged,

in total 46 (revised) multi-annual recommendations were put in place. These

46 recommendations encompassed 87 targets for individual country-year

combinations. As figure 4.2 shows, the average required fiscal adjustment

in the EMU as a whole peaked during the crisis years, reaching almost 1%

of GDP in 2012.

Most recommendations require annual fiscal adjustment of 0.5-1% of

GDP (figure 4.3). Required adjustments larger than 2% of GDP are scarce.

In one case, a recommendation was revised to be slightly larger than 3% of

GDP, in four cases the recommended adjustment was negative. These rec-

ommendations all relate to countries receiving financial support: in some

21 The Spring Forecasts provide one-year ahead forecasts for the output gap, the Autumn
Forecast offers two-year ahead forecasts. If, for instance, a recommendation is based on the
2014 Spring Forecast, which prescribes fiscal adjustment for 2014-2016, we use the Spring
Forecast to compute the change in the output gap for 2014 and 2015, and the 2014 Autumn
Forecast (the nearest available forecast) to compute the change in the output gap in 2016.
There are four observations for which we have to apply this approach. In section 4.4.5, we
show that excluding all recommendations based on nominal budget targets does not mate-
rially affect our results.
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Figure 4.3. Distribution of EDP recommendations, EMU member states, by
forecast vintage

(a) Spring Forecast t− 1 (b) Autumn Forecast t− 1

(c) Spring Forecast t (d) Autumn Forecast t

Note: figures show the EDP recommendation applicable to each vintage (i.e., known at the moment of
the forecast).
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cases the structural budget balance deteriorated so rapidly (due to, amongst

others, revisions to potential output) that limiting the deterioration (i.e. neg-

ative effort) was a challenge in itself.

4.3.3 Empirical approach

The starting point of our analysis is a real-time, but otherwise standard

fiscal reaction function. Our dependent variable is the projected or actual

change in the structural budget balance, as this is the measure of fiscal ad-

justment used by the EC. As independent variables we include variables

capturing cyclical conditions, government solvency, and the political busi-

ness cycle. These variables have been found to drive discretionary fiscal pol-

icy by amongst others Mink and De Haan (2006), Beetsma and Giuliodori

(2009), Cimadomo (2012) and aim to capture the government’s desired fiscal

stance (BBS∗ in the model presented in section 4.2.2). We then include real-

time EDP recommendations as an additional independent variable, initially

in a linear form only,22 to see if these recommendations have explanatory

power over and above the more usual determinants of discretionary fiscal

policy. Our model to be estimated reads:

∆BBSx
i,t = β1OGx

i,t + β2BBx
i,t−1 + β3DBTx

i,t−1 + β4eleci,t

+ β5RECx
i,t + β6ESMi,t + β7crisist + ρi (4.3)

Here, ∆BBSx
i,t is the change in the structural budget balance for country i

between year t and year t− 1, as reported in forecast vintage x. OGx
i,t is the

(expected) output gap for country i year t. BBx
i,t−1 and DBTx

i,t−1 are the coun-

try i, year t− 1 budget balance and debt level as reported in forecast vintage

x, with x running from SF : t − 1 to AF : t + 1. eleci,t is a dummy vari-

able equal to one if there is a planned election and zero otherwise, included

to capture potential political business cycle effects. RECx
i,t is the country i,

time t EDP recommendation as known at the time of the forecast. crisist is a

dummy equal to 1 if the year under consideration is 2008 or 2009, and zero

22 We relax this assumption in section 4.4.6.
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otherwise, capturing the rapid and unexpected fiscal deterioration during

those years. Finally, ESMi,t is a dummy indicating whether countries re-

ceived some form of financial support during the crisis, as these countries

typically went through deep recessions and potential output figures (and

thereby the structural budget balance) were revised substantially. On top

of this, financial support programs generally came with large EDP recom-

mendations, that differed in some aspects from ‘regular’ recommendations

(see section 4.4.2). As starting point, to test the overall effectiveness of EDP

recommendations, we assume homogeneous effects of all EDP recommen-

dations. We will relax this assumption in section 4.4.2.

Since the output gap is potentially endogenously affected by fiscal pol-

icy, we apply a 2SLS approach, instrumenting the output gap with its own

lag and the trade-weighted output gap of the other EU member states. Stan-

dard errors are clustered at the country level, allowing for heteroskedasticity

and within-country autocorrelation of unknown form.

We estimate our model for a panel of EMU member states over the 1999-

2017 period. Countries enter the panel as they join EMU.23 We carry out

regressions for six vintages in total. Four of these equations focus on pro-

jections, namely the projected change in the structural budget balance in

the current year and one year ahead Spring and Autumn Forecasts. The re-

maining two concern realized data. This allows us to track, first of all, at

what moment in time countries start to promise to live up to the fiscal rules,

if at all. Secondly, we can see whether the recommendations were actually

followed up in reality, rather than only in projections.

If EDP recommendations have any explanatory power in the above re-

gression, this provides initial evidence that they are effective. However, the

interpretation of such a result could to some extent be problematic. Any

country with a deficit exceeding 3% of GDP is almost by definition in an

EDP, effectively leaving us no control group. If high-deficit countries re-

spond more fiercely to changes in their budget balance for reasons other

23 In order to keep a constant sample between our various specifications Estonia is excluded
from the analysis, as interest rate data are missing.
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than EDP recommendations, this could be picked up by our EDP variable,

inflating the estimated coefficient.

We pursue several routes to avoid such a bias. Firstly, we relax our

assumption of a homogeneous response to EDP recommendations. More

specifically, the effect of recommendations is allowed to differ between

countries in financial support programs and countries that are not.

Secondly, since EDP recommendations may take aboard more (recent)

information than captured by our other variables, we include interest rate

spreads vis-à-vis Germany to control for market pressure. Thirdly, and

most fundamentally, to account for any other reasons that deficits above 3%

of GDP might induce a change in fiscal behavior, we allow for a different

response to deficits above 3%.

4.4 Results

4.4.1 First results

Table 4.1 presents the results of estimating equation 4.3. The dependent vari-

able in all columns is the annual change in the year t structural budget bal-

ance, as reported in the forecast vintage outlined in the top row.

In all vintages, the output gap has a positive and significant effect on the

structural budget balance. That is, holding constant all other factors, we find

that the discretionary fiscal policy functions countercyclically. The effect is

limited in size (a one percentage point worsening of the output gap, leads

to a fiscal loosening of 0.1 - 0.2 pp). In contrast to findings by Cimadomo

(2012), the countercyclical effect is also present in realization data. A possi-

ble explanation is the coordinated fiscal stimulus in 2009/10, which is not

included in Cimadomo’s dataset.

Concerning the other control variables, the effect of the lagged level of

the budget balance is only significant in two vintages, with a higher deficit

(marginally) inducing fiscal consolidation. The lagged debt level is only sig-

nificant in one vintage, in which it has the ‘wrong’ negative sign. Overall,

the evidence that discretionary fiscal policy making in the euro area con-
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tributes to maintaining solvency is weak. We do find some evidence of po-

litical business cycles. In the regressions using realization data, (planned)

elections induce a statistically significant fiscal loosening of about 0.5% of

GDP. In the forecast vintages, this effect is not visible.

Table 4.1. Homogeneous EDP coefficient

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.13*** 0.18*** 0.25*** 0.16*** 0.13*** 0.12***
(0.04) (0.05) (0.06) (0.04) (0.05) (0.03)

Budget bali,t−1 0.00 -0.01 -0.05 -0.07* -0.06** 0.00
(0.03) (0.04) (0.04) (0.04) (0.03) (0.03)

Debti,t−1 0.00 0.00 -0.00 -0.00 -0.01** 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.60*** -0.47** -0.24* -0.10 0.03 -0.00
(0.18) (0.19) (0.15) (0.10) (0.09) (0.09)

EDP reci,t 0.43 0.39 0.63** 0.81*** 0.54*** 0.16
(0.30) (0.31) (0.26) (0.24) (0.13) (0.12)

ESMi,t 2.21** 2.31*** 1.88** 0.21 1.40*** 0.13
(0.88) (0.85) (0.76) (0.50) (0.49) (0.32)

Crisisi,t -1.89*** -1.87*** -1.22*** -0.57*** -0.19 0.03
(0.42) (0.44) (0.33) (0.21) (0.15) (0.08)

Observations 253 252 249 259 237 248
R2 0.39 0.33 0.31 0.36 0.25 0.05
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-2017 2000-2017 2002-2017 2001-2017
Hansen-J 0.355 0.364 0.815 0.663 0.834 0.529

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates the fore-
cast vintage. Independent variables are measured in real-time; superscripts are omitted for the sake of readability.
Regressions include country fixed effects. Cluster-robust standard errors in parentheses. *** p<0.01, ** p<0.05, *
p<0.1.

Our main variable of interest is the EDP recommendation. Right to left,

starting from column 6, we do not find an effect of EDP recommendations in

the one-year ahead Spring Forecast. This is as expected, as this forecast con-

tains few fiscal policy measures. Moving to column 5, the one-year ahead
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Autumn Forecast, which in most (but not all) cases already contains the fis-

cal measures for the upcoming year, we find a positive and significant effect

of the recommendations on the structural budget balance. A recommenda-

tion for a 1 percentage point improvement in the structural budget balance

leads to a forecasted improvement of 0.5 percentage point. In the Spring

Forecasts for the running year, which should incorporate all announced pol-

icy measures, the coefficient increases to 0.8. This, however, turns out to be

the peak: in the Autumn Forecasts for the running year, the compliance ratio

falls to 0.6, while in later vintages, the marginal effect of EDP recommenda-

tions falls to 0.4 and loses significance.

4.4.2 Financial support

The EU and its member states established several financial assistance mech-

anisms in response to the sovereign debt crisis that began in 2010. The first

support mechanisms established were the Greek Loan Facility, the European

Financial Stabilisation Mechanism, and the European Financial Stability Fa-

cility. Since 2012, the European Stability Mechanism (ESM) has been the

main provider of financial assistance to euro area member states. The coun-

tries that have received assistance via the financial support mechanisms are

Cyprus (2013-2016), Greece (2010-2018), Ireland (2010-2013), Spain (2012-

2014) and Portugal (2011-2014).24

Financial support comes under conditions. The conditions for receiving

financial assistance from the ESM and its predecessors generally include an

agreement to cut budget deficits and implement structural reforms. These

policy measures aim to help member states stabilize their public finances

and regain access to market financing. The policy conditions are negotiated

between the member state concerned and the EC, in liaison with the ECB

and sometimes the IMF. The conditions are laid down in a memorandum of

understanding (MoU), with the fiscal conditions agreed upon in the MoU

also being transposed into EDP recommendations.

24 See the website of the Council (www.consilium.europa.eu).
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Table 4.2. Differentiating w.r.t. financial support programs

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.15*** 0.20*** 0.27*** 0.18*** 0.15*** 0.12***
(0.05) (0.06) (0.06) (0.05) (0.06) (0.04)

Budget bali,t−1 0.00 -0.01 -0.05 -0.07* -0.05** -0.00
(0.03) (0.04) (0.04) (0.04) (0.03) (0.03)

Debti,t−1 0.00 -0.00 -0.01 -0.01 -0.01** 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.58*** -0.46** -0.23 -0.09 0.03 0.00
(0.18) (0.18) (0.15) (0.11) (0.09) (0.09)

EDP reci,t 0.81*** 0.73*** 0.81*** 0.98*** 0.73*** 0.19
(0.15) (0.15) (0.14) (0.10) (0.16) (0.12)

EDP reci,t*ESMi,t -0.67 -0.60 -0.33 -0.42 -0.41 -0.13
(0.50) (0.54) (0.49) (0.50) (0.29) (0.16)

ESMi,t 3.01*** 3.04*** 2.30*** 0.77 1.91*** 0.30
(0.86) (0.85) (0.60) (0.80) (0.63) (0.48)

Crisisi,t -1.83*** -1.82*** -1.19*** -0.54*** -0.20 0.03
(0.42) (0.43) (0.32) (0.19) (0.16) (0.08)

EDP reci,t | ESMi,t = 1 0.13 0.12 0.48 0.55 0.32 0.06
(0.58) (0.60) (0.51) (0.53) (0.25) (0.17)

Observations 253 252 249 259 237 248
R2 0.39 0.33 0.30 0.36 0.25 0.05
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.273 0.316 0.792 0.666 0.760 0.529

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates
the forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the
sake of readability. Regressions include country fixed effects. Cluster-robust standard errors in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1.
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The character of fiscal (EDP) recommendations deriving from MoUs

differs in multiple ways from other EDP recommendations. Monitoring is

tighter, the potential consequences of disobeying with the recommendation

are more severe, as this could lead to a suspension of financial assistance,

and the requested fiscal adjustment is typically relatively large.25

Moreover, the generally very dire economic situation in the countries re-

ceiving financial support potentially also affects the (observed) implemen-

tation of EDP recommendations. It is arguably more difficult to implement

consolidation measures in times of a deep recession.26 Also, most of the

countries receiving support suffered from large revisions to potential out-

put, which renders our measure of fiscal adjustments less reliable.

As a result of the above factors, the coefficient on the effect of EDP rec-

ommendations could reflect the particular policy response in countries in

financial dire straits, and as a consequence might inadequately reflect the

behavior of countries monitored under the lighter, usual EDP-regime. To in-

vestigate in what way financial support programs drive or influence our re-

sults, we interact our dummy for financial support programs with the EDP

recommendations.

The augmented regression shows that the results in table 4.1 indeed do

not carry over to countries receiving financial support. For these countries,

fiscal adjustment does not seem to correlate with the size of EDP recommen-

dations (table 4.2). However, the coefficient on the financial support dummy

itself is large and significant in most vintages. Taken at face value, this im-

plies that countries receiving financial support did deliver substantial fiscal

consolidation, but that its size was relatively disconnected from the exact

adjustment demanded.

25 On average, the initially recommended annual adjustment for countries in a financial sup-
port program amounted to 1.21% of GDP, versus 0.85% of GDP for other countries. How-
ever, the fiscal targets for countries in support programs have often been revised downward
in updates of the programs. The difference in required annual fiscal adjustment is therefore
smaller in final recommendations: 1.01% of GDP versus 0.81% of GDP.
26 Auerbach and Gorodnichenko (2012) were among the first to find significantly larger fiscal
multipliers in recessions, which also makes it more difficult to improve the budget balance
through consolidation.
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For countries that did not receive financial support, the picture also

changes. We now find evidence that these countries actually did implement

fiscal measures when asked to do so. Compared to current year Spring

Forecasts, the coefficient on EDP recommendations falls somewhat in later

vintages, but it remains highly significant. From this table, the conclusion

would be that EDP recommendations do affect fiscal policy in the direction

desired by the EC.

4.4.3 Controlling for market pressure

So far, fiscal sustainability concerns are modeled by the lagged deficit and

debt level. However, these measures are only available at a low frequency,

while market concerns with regard to fiscal sustainability can change

swiftly. Moreover, deficit and debt figures do not account for various other

factors that affect a government’s liquidity or solvency position, such as the

maturity structure of the debt and the potential future tax base.

Interest spreads vis-à-vis a safe country provide a comprehensive and

timely measure of fiscal sustainability as perceived by market participants.

Governments might therefore be more responsive to changes in spreads

than to slow-moving indicators such as the debt level, as suggested by

Dell’Erba et al. (2015) and Debrun and Kinda (2015). If in drawing up EDP

recommendations the EC takes into account similar factors as market par-

ticipants do, EDP recommendations might be closely related to movements

in interest spreads. Diaz Kalan et al. (2018) find that EDP recommendations

and market pressure indeed correlate positively. This could imply that our

EDP variable - at least partly - captures the effect of market pressure.

We therefore additionally control for market pressure in our regressions.

We do this by including twelve month changes in the ten year sovereign

yield spread vis-à-vis Germany as a regressor. To avoid fiscal actions having

an effect on the spreads, and taking into account the lead time in produc-

ing forecasts, we apply a cut-off date about three months in advance of the

publication date in case of one year ahead forecasts. For current year and

realization vintages, we use the change in the spread in the year preceding



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 137PDF page: 137PDF page: 137PDF page: 137

Testing the effectiveness of the Excessive Deficit Procedure 123

the year under consideration.

Changes in interest spreads have the expected effect. In four out of six

regressions, including the realized data, an increase in spreads significantly

induces fiscal adjustment. Market discipline thus seems to play a role in

EMU, even though the coefficients are small in economic terms. The effect

of including interest spreads on the other estimated coefficients is minimal.

In particular, the coefficient and standard errors of EDP recommendations

remain virtually unchanged.

4.4.4 Kink in the fiscal reaction function

According to the rules of the SGP, EU countries with projected or actual

budget deficits exceeding 3% of GDP in principle end up in an EDP. Like-

wise, countries with a deficit smaller than 3% of GDP will usually not be in

an EDP. This implies that high deficits and the presence of EDP recommen-

dations almost by definition coincide. If, for other reasons than mentioned

before, countries respond more strongly to developments in their budget

balance as soon as deficits reach critical levels, this non-linearity in the fiscal

reaction function could in our specification be picked up by our EDP vari-

able. We therefore construct a real-time dummy variable equal to one for

(projected) deficits exceeding 3% of GDP, and zero otherwise. We include

this dummy in our regression and interact it with the lagged level of the

budget balance.

As it turns out, for countries with budget deficits below 3% of GDP we

now find a stronger and more significant response to past deficits (table 4.4).

A lower budget balance is found to induce an improvement in the struc-

tural budget balance in most vintages. The interaction with high deficits,

however, has the opposite sign and is significant in the realization vintages.

Overall, the response of the structural budget balance to deficits larger than

3% of GDP is more muted than the response to smaller deficits.

In contrast to findings by Beetsma and Giuliodori (2009) and Cimadomo

(2012), the dummy for high deficits itself does not have a significant effect in

any of the vintages. This underlines that our EDP variable is a more accurate
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Table 4.3. Controlling for market pressure

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.14*** 0.19*** 0.26*** 0.17*** 0.14*** 0.12***
(0.05) (0.06) (0.06) (0.04) (0.05) (0.03)

Budget bali,t−1 0.01 -0.00 -0.04 -0.07* -0.05** -0.00
(0.04) (0.04) (0.04) (0.04) (0.02) (0.03)

Debti,t−1 0.00 -0.00 -0.00 -0.01 -0.01** -0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.57*** -0.45** -0.22 -0.08 0.05 0.00
(0.18) (0.18) (0.14) (0.11) (0.08) (0.09)

EDP reci,t 0.80*** 0.72*** 0.81*** 0.97*** 0.69*** 0.20
(0.15) (0.15) (0.13) (0.10) (0.15) (0.13)

EDP reci,t*ESMi,t -0.69 -0.61 -0.36 -0.43 -0.63** 0.02
(0.52) (0.55) (0.52) (0.50) (0.29) (0.28)

ESMi,t 2.96*** 2.96*** 2.22*** 0.71 1.85*** 0.24
(0.86) (0.87) (0.58) (0.78) (0.53) (0.53)

∆Spreadi,t 0.06*** 0.05* 0.08*** 0.06 0.14*** -0.04
(0.02) (0.03) (0.02) (0.06) (0.04) (0.03)

Crisisi,t -1.87*** -1.85*** -1.24*** -0.57*** -0.19 0.02
(0.42) (0.43) (0.32) (0.20) (0.16) (0.08)

EDP reci,t | ESMi,t = 1 0.11 0.11 0.46 0.54 0.06 0.22
(0.60) (0.61) (0.53) (0.53) (0.20) (0.32)

Observations 253 252 249 259 237 248
R2 0.40 0.34 0.32 0.38 0.33 0.06
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.338 0.371 0.863 0.722 0.886 0.471

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates
the forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the
sake of readability. Regressions include country fixed effects. Cluster-robust standard errors in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.4. Kink in the reaction function

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.16*** 0.21*** 0.27*** 0.18*** 0.15*** 0.13***
(0.06) (0.07) (0.06) (0.05) (0.05) (0.04)

Budget bali,t−1 -0.07 -0.11** -0.11*** -0.10*** -0.08** -0.01
(0.05) (0.05) (0.03) (0.03) (0.04) (0.03)

Budget bali,t−1*Highi,t−1 0.12*** 0.14*** 0.10 0.07* 0.04 0.07
(0.05) (0.05) (0.07) (0.04) (0.04) (0.05)

Highi,t−1 0.25 0.23 0.23 0.32 0.12 0.31
(0.29) (0.29) (0.39) (0.26) (0.17) (0.25)

Debti,t−1 0.00 -0.00 -0.01 -0.01* -0.01** -0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.59*** -0.47** -0.22 -0.07 0.05 0.01
(0.20) (0.19) (0.14) (0.11) (0.09) (0.09)

EDP reci,t 0.87*** 0.82*** 0.86*** 0.96*** 0.70*** 0.25*
(0.19) (0.21) (0.21) (0.13) (0.14) (0.13)

EDP reci,t*ESMi,t -0.72 -0.67 -0.38 -0.40 -0.65** 0.03
(0.45) (0.52) (0.54) (0.48) (0.29) (0.28)

ESMi,t 3.23*** 3.31*** 2.46*** 0.85 1.92*** 0.29
(0.86) (0.85) (0.51) (0.73) (0.51) (0.52)

∆Spreadi,t 0.06*** 0.05 0.08*** 0.06 0.14*** -0.04
(0.02) (0.03) (0.02) (0.06) (0.04) (0.03)

Crisisi,t -1.81*** -1.79*** -1.20*** -0.55*** -0.17 0.04
(0.43) (0.43) (0.32) (0.21) (0.16) (0.08)

EDP reci,t | ESMi,t = 1 0.15 0.14 0.58 0.56 0.05 0.28
(0.58) (0.61) (0.53) (0.52) (0.22) (0.35)

Observations 253 252 249 259 237 248
R2 0.40 0.34 0.32 0.38 0.33 0.07
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.295 0.310 0.899 0.869 0.909 0.456

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates
the forecast vintage. The variable High is a dummy variable equal to one if (projected) deficits exceed 3% of
GDP, and zero otherwise. Independent variables are measured in real-time; superscripts are omitted for the
sake of readability. Regressions include country fixed effects. Cluster-robust standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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measure of the incentives provided by the SGP than the dummy. Indeed,

compared to the previous specifications, our findings on the effectiveness

of EDP recommendations are by and large unchanged. We still observe a

substantial significant positive effect of EDP recommendations on planned

and actual fiscal adjustment.

4.4.5 Robustness

Controlling for the regular determinants of discretionary fiscal policy and

various factors potentially coinciding with high deficits, we consistently

find that EDP recommendations affect both projected and actual fiscal ad-

justments. We test the sensitivity of this result, as displayed in table 4.4, to a

range of specification and sampling choices.

Sample selection

Between 2007 and 2016 seven countries acceded the euro area. As a conse-

quence, we have an unbalanced panel with only few observations for some

countries. We therefore re-estimate our model on a panel comprising just the

twelve founders of the euro. Table 4.6 in Appendix B reports the - largely

unchanged - results. The coefficient on EDP recommendations slightly in-

creases.

Due to gaps in some forecast vintages, the sample size differs per vin-

tage. To make sure that this does not drive the differences in results between

vintages, we rerun the regressions with a constant sample for all vintages.

As a result, the sample size decreases to 214 observations for all vintages,

implying that we drop up to 15% of our sample. Results are similar to our

baseline findings, with the coefficient on EDP recommendations increasing

somewhat (table 4.7).

Greece, Ireland, Italy, Spain, Portugal (the ‘GIIPS’) and Cyprus were ar-

guably hit hardest by the financial crisis. All of these came under increased

market pressure at some point. Furthermore, fiscal data for Greece turned

out to have been tampered with (which, incidentally, supports hypothesis
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2). As this might make these countries non-representative for the function-

ing of EMU in more ‘normal’ times, we drop them from our sample. Without

these countries, fiscal policy is estimated to have been much more anticycli-

cal (table 4.8). This makes sense, as the GIIPS plus Cyprus carried out large

consolidations amidst a deep recession. Concerning EDP recommendations,

our main findings are unaffected.

Although forced deposits or fines in case of non-compliance do not ap-

ply to non-member states, the SGP formally applies to all EU member states.

For those non-member countries aspiring to join EMU, incentives to comply

could even be very strong: not living up to the rules could mean that access

to EMU is delayed or denied. Estimating our regressions for the EU as a

whole, we find coefficients on EDP recommendations comparable to those

in the regression for EMU member states alone (table 4.9).

The focus on fiscal sustainability arguably increased with the outbreak

of the crisis in 2009. Reflecting this, the SGP has been reformed with the

aim of strengthening fiscal discipline. Comparing the effect of recommen-

dations before and after the crisis does, however, not uncover a structural

break in actual fiscal behavior (table 4.10). Interestingly, the effect of EDP rec-

ommendations significantly increases in three out of four forecast vintages.

To some extent, this might be explained by the introduction of the European

Semester in 2010, which obliges member states to submit budgetary plans

before the one year ahead Autumn Forecast.

Empirical specification

EDP recommendations are sometimes updated along the road. To the ex-

tent that these revisions reflect ongoing fiscal developments, they are en-

dogenous. To prevent such endogenous adjustments of recommendations

from driving our results, we re-run our estimations using only the initial

recommendation for any given year. As table 4.11 shows, results are virtu-

ally unchanged.

Our baseline regressions contain a single crisis dummy to capture the

rapid fiscal deterioration in 2008/09. In table 4.12 we instead include a full
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set of year dummies. For computational reasons, this forces us to use stan-

dard (heteroskedasticity only) robust standard errors. The main change is

the increased coefficient on the output gap. By controlling for all common

shocks, the interpretation of this coefficient is somewhat different from be-

fore however. It now effectively only captures the fiscal response to idiosyn-

cratic shocks. The increased coefficient suggests that fiscal policy has been

more countercyclical following idiosyncratic shocks than following com-

mon shocks. This fits with the idea that the common monetary policy is

there to respond to common shocks, while fiscal policy is best suited to re-

spond to national shocks.

Not all EDP recommendations are defined in terms of the cyclically ad-

justed or structural budget balance. For some of the ESM countries, targets

haves at times been set in terms of the nominal budget balance. We con-

verted the requested improvement in the budget balance into structural ad-

justment using equation 4.2. This conversion might have induced measure-

ment error. Moreover, it is possible that the nature of the recommendations

defined in actual terms differs from those defined in structural terms.27 In

table 4.13, we therefore exclude all such recommendations. Our earlier find-

ings are confirmed, with the link between requested and delivered fiscal

adjustment somewhat strengthening for ESM countries.

4.4.6 Size of the recommendation

According to hypothesis 3, the fraction of the recommendation that is im-

plemented is highest for ‘medium-sized’ recommendations. A small recom-

mendation will not invoke any reaction, since the government realizes it will

not be punished for minor deviations. Once government effort is sparked,

the response is relatively strong, as minor increases in fiscal adjustment

strongly reduce the probability of being sanctioned. For large recommen-

dations, the demanded deviation from the preferred fiscal policy becomes

27 In the case of Greece it has for instance occurred that disappointing GDP growth caused it
to miss its nominal targets, so that further adjustment was needed, even though in structural
terms Greece had more than delivered. In our regressions this could lead to a coefficient
larger than one in some of the vintages.
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politically costly, with sanctions not increasing proportionally.

To allow for these two inflexion points in the government’s response,

we include squares and cubes of EDP recommendations as additional re-

gressors.28 Given the relatively small number of EDP recommendations for

ESM countries, we do not include interaction terms between our three EDP

variables and ESM support. Rather, we estimate the regression both for the

full sample and for a sample excluding all ESM observations.

Table 4.14 in appendix B presents estimation results for the full sam-

ple. The signs and magnitude of the linear, squared and cubic terms differ

between vintages. This might be due to multicollinearity between the se-

ries. Joint significance tests of the squared and cubic terms do show they are

jointly (if only marginally) significant in most vintages, and therefore add

explanatory power to the model.

Figure 4.4. Response to EDP recommendations

(a) Full sample (b) No ESM observations

Note: the figures show the response to EDP recommendations, as estimated in table 4.15 and 4.14.

To facilitate interpretation, figure 4.4a plots the estimated response to

EDP recommendations over the relevant range of recommendation sizes. In

all vintages, the propensity to live up to EDP recommendations declines as

recommendations become large. For small recommendations the picture is

less clear, although the three vintages closest to realization data do show

a low adherence propensity for very small recommendations. Leaving out

28 To this end, we exclude negatively signed recommendations from the sample.
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ESM observations entails a sizable reduction in the number of large rec-

ommendations, meaning that the squared and cubed coefficients effectively

have to be estimated over a rather small range. The implied response is sim-

ilar (figure 4.4b), but the non-linear terms lose much of their explanatory

power (table 4.15).

4.5 Concluding remarks

From the moment the broad outlines of the European fiscal framework be-

gan to take shape, the framework has been the subject of frequent debate.

Criticism of the SGP comes both from those who abhor the particular form

or even existence of fiscal rules in the EMU and from those who support

the rules in themselves, but question their effectiveness. Remarkably, direct

evidence on the effectiveness of the procedures laid down in the SGP was

so far largely absent.

In this chapter, we fill this gap by analyzing the effect of EDP recom-

mendations on national fiscal policy. We estimate real-time fiscal reaction

functions, including EDP recommendations and a series of control variables.

The real-time nature of our analysis aligns with the information set of pol-

icy makers at subsequent moments in time. Taken at face value, our results

imply that an EDP recommendation to improve the budget balance by 1%

of GDP, induces countries to take consolidation measures of about 0.8% of

GDP. For countries receiving financial assistance, such a relation cannot be

established. Our results expand on the more limited evidence on the effects

of the 3%-threshold provided by Caselli and Wingender (2018), Beetsma and

Giuliodori (2009) and Cimadomo (2012). We finally provide suggestive evi-

dence that ‘medium-sized’ recommendations are lived up to best. All in all,

although identifying purely causal effects in a relatively small macro-panel

is difficult, we believe that we can argue with confidence that EDP recom-

mendations affect fiscal behavior.

In interpreting the size of the effects, some nuance remains warranted.

First, even absent any EDP recommendation, most governments would - at
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least to some extent - eventually correct large deficits. As such, the effect

of EDP recommendations may partly reflect a forward shift of fiscal adjust-

ment rather than an additional effect. Second, EDP recommendations may

be tailored to countries’ own plans. This risk is most evident for revisions of

recommendations, which could be driven by looming non-compliance and

which we therefore exclude in a robustness check. Initial recommendations

should be less sensitive to endogeneity, as they generally cover a multi-year

period. However, to the extent that they still represent a compromise be-

tween governments and the EC, even full compliance with the EDP recom-

mendations could represent a smaller improvement of the budget balance

than deemed desirable by the EC.

Overall, our findings suggest that, with a large majority of member states

subject to an EDP for multiple years in the post-2009 period, the SGP has

in recent years, for better or worse, been an important driver of the fiscal

stance in the euro area. Inherently, this had procyclical effects. An important

element to counteract procyclicality is the preventive arm of the SGP, which

aims to create a safety margin to the 3% threshold in good times, so as to

allow automatic stabilizers to function in times of recession. The preventive

arm has been amended significantly in 2011, the effectiveness of which is an

important topic for future research.
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Appendix A: Model

The government’s optimization problem can be split in two parts. Depend-

ing on its choice of BBSr, the probability of a sanction is 0, γ
2 (1−

∆BBSr+c
REC )2,

or 1. We first compute the government’s optimal response to an EDP recom-

mendation given the regime in place. Then, given that the regime in place

itself depends on the government’s policy, we select the optimal regime for

all values of REC.

Conditional on ∆BBSr ≥ REC − c, the probability of a sanction is 0.

Minimization of the loss function w.r.t. to both ∆BBS and ∆BBSr shows that

in this case the optimal actual and reported fiscal adjustment are equal to

the government’s preferred fiscal adjustment:

∆BBSr = ∆BBS = ∆BBS∗ (4.4)

For any ∆BBSr + c < 0, the probability of a sanction is fixed as well, this time

at 1. Given that a sanction is unavoidable, the government would again stick

to its preferred fiscal policy, without any attempts to cover up its deficit:

∆BBSr = ∆BBS = ∆BBS∗ (4.5)

Having covered the corner solutions, the most relevant regime is the inter-

mediate one. For 0− c ≤ ∆BBSr ≤ REC − c, the probability of a sanction

increases non-linearly in the deviation of reported fiscal adjustment from

the required one, and is given by γ
2 (1−

∆BBSr+c
REC )2. Minimization of the loss

function 4.1 shows that the reported adjustment is given by:

∆BBSr =
γS

REC −
γSc

REC2 + θ∆BBS
γS

REC2 + θ
(4.6)

and actual fiscal adjustment by:

∆BBS =
αBBS∗ + θ∆BBSr

α + θ
(4.7)
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Equation 4.7 shows that the actual fiscal adjustment is a weighted average

of the preferred fiscal adjustment in a situation without supranational rules

and the reported consolidation.

By substituting equation 4.6 in equation 4.7, we can obtain the optimal

levels of actual and reported fiscal adjustment from the government’s per-

spective.
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Appendix B: Tables

Table 4.5. Descriptive statistics

Variable Vintage Mean Std. dev. Obs. Min Max

∆Structural balance AF, t+1 0.18 1.46 260 -5.4 6.4
(% of GDP) SF, t+1 0.16 1.43 258 -5.7 5.4

AF, t -0.03 1.23 278 -5.2 6.5
SF, t 0.00 1.02 266 -3.0 4.5
AF, t-1 0.20 0.77 278 -1.7 4.4
SF, t-1 0.01 0.60 255 -2.4 2.3

Output gap AF, t+2 -0.79 2.89 240 -13.6 6.9
(% of potential GDP) SF, t+2 -0.88 2.82 241 -12.6 6.6

AF, t+1 -1.06 2.64 259 -13.8 5.7
SF, t+1 -1.22 2.40 260 -12.6 4.7
AF, t -1.36 2.33 256 -13.0 4.0
SF, t -1.47 2.13 268 -13.2 3.4
AF, t-1 -1.49 2.06 244 -14.4 2.2
SF, t-1 -1.27 1.90 257 -10.2 3.5

Budget balance AF, t+2 -2.63 4.06 242 -30.9 7.0
(% of GDP) SF, t+2 -2.60 4.06 242 -31.2 7.0

AF, t+1 -2.44 4.01 261 -31.3 9.8
SF, t+1 -2.44 3.89 261 -32.4 6.7
AF, t -2.36 3.53 280 -32.3 10.5
SF, t -2.22 2.68 279 -12.0 5.3

Gross debt AF, t+2 69.45 34.34 242 5.5 179.7
(% of GDP) SF, t+2 69.53 34.26 242 5.6 180.1

AF, t+1 70.20 34.83 261 5.3 180.8
SF, t+1 70.55 34.80 261 4.9 179.0
AF, t 71.12 35.75 269 4.6 194.8
SF, t 70.95 35.29 269 4.1 182.8

EDP Recommendation AF, t+1 0.86 0.80 88 -2.9 2.7
(% of GDP) SF, t+1 0.86 0.80 88 -2.9 2.7

AF, t 0.86 0.80 88 -2.9 2.7
SF, t 0.94 0.73 84 -1.4 3.5
AF, t-1 0.92 0.70 75 -1.4 2.5
SF, t-1 1.02 0.69 62 -0.4 3.5

Table continues on next page
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Variable Vintage Mean Std. dev. Obs. Min Max

Output gap, other countries AF, t+1 -0.79 1.20 261 -4.0 2.2
(% of potential GDP) SF, t+1 -0.93 1.12 261 -4.0 2.2

AF, t -0.99 0.95 258 -4.3 0.9
SF, t -1.10 0.89 269 -4.0 0.6
AF, t-1 -1.08 0.78 246 -4.2 0.2
SF, t-1 -0.95 0.84 258 -3.3 0.6

ESM AF, t+1 0.07 0.26 280 0 1
SF, t+1 0.07 0.26 280 0 1
AF, t 0.07 0.25 280 0 1
SF, t 0.06 0.23 280 0 1
AF, t-1 0.05 0.22 280 0 1
SF, t-1 0.04 0.19 280 0 1

Elections – 0.17 0.38 280 0 1
∆Spread (vis-à-vis DE, %-point) – 0.05 1.69 273 -14.50 15.38

Note: figures refer to the years 1999-2017. Data are for EMU member states. Output gap of
other countries refers to the trade weighted output gap in other EU countries than the country
under consideration. Elections contain only those that took place at the end of a full govern-
ments term. ∆Spread is defined in annual changes.
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Table 4.6. Only EA12

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.13** 0.18** 0.24*** 0.14*** 0.14*** 0.14***
(0.06) (0.07) (0.06) (0.04) (0.05) (0.03)

Budget balance -0.05 -0.08** -0.07*** -0.08*** -0.08** -0.01
(0.04) (0.04) (0.02) (0.03) (0.03) (0.03)

Budget bali,t−1*Highi,t−1 0.10*** 0.12*** 0.06 0.07* 0.05 0.10
(0.03) (0.04) (0.07) (0.04) (0.04) (0.06)

Highi,t−1 -0.10 -0.13 -0.11 0.10 0.14 0.33
(0.27) (0.25) (0.40) (0.24) (0.16) (0.27)

Debti,t−1 0.01 0.00 0.00 -0.00 -0.01** 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.58*** -0.48** -0.19 -0.04 0.11 0.00
(0.22) (0.22) (0.15) (0.11) (0.10) (0.11)

EDP reci,t 1.06*** 1.01*** 1.04*** 1.17*** 0.75*** 0.38***
(0.20) (0.20) (0.19) (0.13) (0.19) (0.12)

EDP reci,t*ESMi,t -0.44*** -0.39* -0.15 -0.09 -0.65 0.28**
(0.09) (0.22) (0.35) (0.31) (0.40) (0.14)

ESMi,t 2.29*** 2.32*** 1.72*** 0.11 2.11*** -0.05
(0.87) (0.86) (0.51) (0.55) (0.68) (0.45)

∆Spreadi,t 0.06*** 0.05* 0.06*** 0.05 0.14*** -0.06***
(0.02) (0.03) (0.01) (0.06) (0.04) (0.02)

Crisisi,t -1.82*** -1.84*** -1.24*** -0.53*** -0.26 0.05
(0.47) (0.48) (0.34) (0.20) (0.17) (0.10)

EDP reci,t | ESMi,t = 1 0.62*** 0.61** 0.89*** 1.07*** 0.10 0.66***
(0.20) (0.26) (0.21) (0.22) (0.28) (0.15)

Observations 212 211 202 212 190 201
R2 0.45 0.39 0.41 0.45 0.36 0.16
Number of countries 12 12 12 12 12 12
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.928 0.823 0.197 0.570 0.882 0.822

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates
the forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the sake
of readability. Regressions include country fixed effects. Cluster-robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.
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Table 4.7. Constant samples

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.17*** 0.22*** 0.28*** 0.18*** 0.15*** 0.14***
(0.06) (0.06) (0.07) (0.05) (0.06) (0.05)

Budget bali,t−1 -0.03 -0.05 -0.05 -0.05 -0.06 -0.03
(0.07) (0.07) (0.06) (0.04) (0.05) (0.03)

Budget bali,t−1*Highi,t−1 0.09 0.08 0.05 0.02 0.02 0.06
(0.07) (0.07) (0.08) (0.05) (0.05) (0.07)

Highi,t−1 0.19 0.10 0.05 0.22 0.09 0.24
(0.34) (0.30) (0.39) (0.27) (0.17) (0.29)

Debti,t−1 -0.00 -0.01 -0.01 -0.01 -0.00 -0.00
(0.01) (0.01) (0.01) (0.01) (0.00) (0.00)

Electionsi,t -0.63** -0.54** -0.29* -0.06 0.04 0.02
(0.26) (0.23) (0.17) (0.14) (0.10) (0.10)

EDP reci,t 0.94*** 0.92*** 0.97*** 1.04*** 0.58*** 0.20
(0.21) (0.21) (0.19) (0.15) (0.15) (0.16)

EDP reci,t*ESMi,t -0.81* -0.79 -0.56 -0.55 -0.52* -0.04
(0.45) (0.52) (0.47) (0.45) (0.29) (0.32)

ESMi,t 3.65*** 3.64*** 2.99*** 1.21** 1.62*** 0.28
(0.96) (0.93) (0.65) (0.61) (0.57) (0.58)

∆Spreadi,t 0.04 0.04 0.06** 0.05 0.15*** -0.04
(0.03) (0.03) (0.03) (0.07) (0.05) (0.04)

Crisisi,t -1.85*** -1.88*** -1.26*** -0.57*** -0.17 0.03
(0.43) (0.43) (0.32) (0.21) (0.16) (0.09)

EDP reci,t | ESMi,t = 1 0.13 0.13 0.41 0.48 0.06 0.16
(0.59) (0.61) (0.54) (0.52) (0.24) (0.42)

Observations 214 214 214 214 214 214
R2 0.42 0.36 0.35 0.38 0.32 0.09
Number of countries 18 18 18 18 18 18
Time period 2002-16 2002-16 2002-16 2002-16 2002-16 2002-16
Hansen-J 0.229 0.287 0.933 0.973 0.749 0.789

Note: the dependent variable is the year t change in the structural budget balance. The top row indi-
cates the forecast vintage. Independent variables are measured in real-time; superscripts are omitted
for the sake of readability. Regressions include country fixed effects. Cluster-robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.8. Excl. GIIPS and Cyprus

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.18*** 0.27*** 0.41*** 0.34*** 0.26*** 0.10
(0.06) (0.08) (0.08) (0.08) (0.06) (0.06)

Budget bali,t−1 -0.07 -0.12*** -0.15*** -0.16*** -0.17*** -0.05*
(0.05) (0.04) (0.04) (0.04) (0.03) (0.03)

Budget bali,t−1*Highi,t−1 0.09 0.09 0.11 0.05 -0.06 0.04
(0.09) (0.09) (0.07) (0.06) (0.06) (0.06)

Highi,t−1 0.35 0.09 0.14 0.19 -0.60* 0.03
(0.30) (0.34) (0.39) (0.29) (0.32) (0.26)

Debti,t−1 0.01 0.00 0.00 0.00 -0.00 -0.01**
(0.01) (0.01) (0.01) (0.00) (0.00) (0.00)

Electionsi,t -0.22 -0.12 0.04 0.17 0.10 0.14***
(0.16) (0.12) (0.11) (0.11) (0.09) (0.05)

EDP reci,t 0.85*** 1.07*** 1.15*** 1.02*** 1.09*** 0.42**
(0.28) (0.28) (0.29) (0.23) (0.17) (0.21)

∆Spreadi,t 0.24* 0.25* 0.14 0.09 -0.15 -0.11
(0.13) (0.13) (0.19) (0.14) (0.12) (0.08)

Crisisi,t -0.84*** -0.84*** -0.46** -0.22 0.04 0.08
(0.21) (0.26) (0.20) (0.21) (0.10) (0.09)

Observations 156 157 154 162 147 155
R2 0.29 0.26 0.28 0.34 0.27 0.10
Number of countries 12 12 12 12 12 12
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.378 0.181 0.859 0.035 0.264 0.040

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates
the forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the sake
of readability. Regressions include country fixed effects. Cluster-robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.
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Table 4.9. Whole European Union

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.13*** 0.15*** 0.25*** 0.21*** 0.18*** 0.13***
(0.05) (0.05) (0.05) (0.04) (0.06) (0.03)

Budget bali,t−1 -0.04 -0.04 -0.05 -0.08** -0.02 -0.00
(0.05) (0.04) (0.04) (0.03) (0.05) (0.02)

Budget bali,t−1*Highi,t−1 -0.05 0.04 0.01 0.04 -0.03 0.04
(0.11) (0.05) (0.07) (0.05) (0.06) (0.03)

Highi,t−1 -0.17 0.08 0.16 0.47** -0.03 0.32**
(0.34) (0.22) (0.31) (0.22) (0.21) (0.16)

Debti,t−1 0.00 -0.00 -0.00 -0.01* -0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.70*** -0.58*** -0.29** -0.17* -0.17* -0.15
(0.19) (0.20) (0.14) (0.10) (0.10) (0.09)

EDP reci,t 0.67** 0.90*** 0.96*** 0.85*** 0.57*** 0.22*
(0.28) (0.22) (0.14) (0.09) (0.17) (0.13)

EDP reci,t*ESMi,t -0.59 -0.69 -0.47 -0.30 -0.44 -0.10
(0.45) (0.49) (0.48) (0.48) (0.28) (0.29)

ESMi,t 1.83*** 2.32*** 1.99*** 0.73 1.72*** 0.25
(0.66) (0.55) (0.42) (0.59) (0.42) (0.52)

∆Spreadi,t 0.04* 0.06** 0.10*** 0.08 0.11*** -0.01
(0.02) (0.03) (0.03) (0.05) (0.03) (0.03)

Crisisi,t -1.86*** -1.84*** -1.02*** -0.43** -0.29** 0.07
(0.31) (0.32) (0.23) (0.18) (0.12) (0.07)

EDP reci,t | ESMi,t = 1 0.08 0.21 0.49 0.55 0.13 0.11
(0.51) (0.53) (0.50) (0.49) (0.20) (0.28)

Observations 407 399 395 401 368 374
R2 0.31 0.32 0.27 0.33 0.22 0.08
Number of countries 27 27 27 27 27 27
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.884 0.142 0.349 0.368 0.937 0.220

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates
the forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the sake
of readability. Regressions include country fixed effects. Cluster-robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.
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Table 4.10. Pre-crisis versus post-crisis

Dependent variable: Change in the structural budget balance
(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1
Output gapi,t 0.14** 0.19*** 0.26*** 0.17*** 0.16** 0.13***

(0.06) (0.07) (0.05) (0.05) (0.06) (0.03)
Budget bali,t−1 -0.07 -0.11** -0.12*** -0.12*** -0.09** -0.02

(0.05) (0.05) (0.03) (0.03) (0.04) (0.03)
Budget bali,t−1*Highi,t−1 0.12** 0.14*** 0.11 0.09** 0.05 0.08

(0.05) (0.05) (0.07) (0.04) (0.04) (0.05)
Highi,t−1 0.23 0.22 0.28 0.46* 0.18 0.39

(0.29) (0.28) (0.37) (0.26) (0.17) (0.25)
Debti,t−1 0.00 -0.00 -0.00 -0.00 -0.01* -0.00

(0.01) (0.01) (0.01) (0.00) (0.00) (0.00)
Electionsi,t -0.57*** -0.46** -0.21 -0.06 0.04 0.00

(0.19) (0.18) (0.13) (0.11) (0.09) (0.09)
EDP rec (pre)i,t 1.25*** 1.09*** 0.64** 0.47*** 0.20 -0.34

(0.33) (0.40) (0.31) (0.18) (0.14) (0.22)
EDP rec (post)i,t 0.79*** 0.77*** 0.89*** 1.03*** 0.79*** 0.28*

(0.20) (0.22) (0.24) (0.16) (0.21) (0.15)
EDP reci,t*ESMi,t -0.63 -0.61 -0.40 -0.45 -0.74** -0.00

(0.49) (0.56) (0.55) (0.48) (0.37) (0.30)
ESMi,t 3.06*** 3.16*** 2.40*** 0.78 2.03*** 0.34

(0.96) (0.90) (0.54) (0.78) (0.62) (0.51)
∆Spreadi,t 0.06*** 0.05* 0.08*** 0.06 0.14*** -0.04

(0.02) (0.03) (0.02) (0.06) (0.03) (0.03)
Prei,t 0.10 0.10 0.18 0.30* 0.07 0.04

(0.21) (0.19) (0.20) (0.16) (0.11) (0.13)
Crisisi,t -1.80*** -1.77*** -1.16*** -0.48** -0.17 0.06

(0.41) (0.41) (0.31) (0.20) (0.18) (0.09)

Diff. pre vs post 0.45 0.32 -0.25 -0.56*** -0.59** -0.62**
(0.33) (0.43) (0.33) (0.13) (0.25) (0.26)

Observations 253 252 249 259 237 248
R2 0.41 0.35 0.33 0.39 0.33 0.07
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.143 0.149 0.655 0.500 0.870 0.386

Note: the dependent variable is the year t change in the structural budget balance. The pre-crisis period
covers 1999-2008, the post-crisis period 2009-2017. The top row indicates the forecast vintage. Independent
variables are measured in real-time; superscripts are omitted for the sake of readability. Regressions include
country fixed effects. Cluster-robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.11. Initial recommendations

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.16*** 0.21*** 0.29*** 0.22*** 0.15*** 0.13***
(0.05) (0.06) (0.05) (0.04) (0.05) (0.03)

Budget bali,t−1 -0.07** -0.11*** -0.12*** -0.11*** -0.08** -0.02
(0.04) (0.03) (0.03) (0.02) (0.04) (0.03)

Budget bali,t−1*Highi,t−1 0.10** 0.13*** 0.09 0.05 0.03 0.06
(0.05) (0.05) (0.07) (0.05) (0.04) (0.05)

Highi,t−1 0.12 0.13 0.18 0.28 0.09 0.29
(0.30) (0.29) (0.40) (0.29) (0.16) (0.25)

Debti,t−1 -0.00 -0.01 -0.01* -0.01** -0.01** -0.00
(0.01) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.61*** -0.49** -0.24 -0.06 0.05 0.00
(0.20) (0.20) (0.16) (0.11) (0.09) (0.09)

EDP reci,t 0.89*** 0.84*** 0.87*** 0.92*** 0.67*** 0.25*
(0.22) (0.21) (0.21) (0.16) (0.14) (0.14)

EDP reci,t*ESMi,t -1.17** -0.99 -0.37 -0.43 -0.46** 0.07
(0.51) (0.61) (0.62) (0.38) (0.22) (0.18)

ESMi,t 3.77*** 3.71*** 2.55*** 0.83 1.69*** 0.22
(0.83) (0.84) (0.59) (0.72) (0.48) (0.44)

∆Spreadi,t 0.07*** 0.06* 0.07** 0.05 0.14*** -0.03*
(0.02) (0.03) (0.03) (0.07) (0.03) (0.01)

Crisisi,t -1.83*** -1.81*** -1.21*** -0.56*** -0.18 0.03
(0.43) (0.44) (0.32) (0.21) (0.16) (0.08)

EDP reci,t | ESMi,t = 1 -0.28 -0.15 0.51 0.49 0.21 0.32
(0.65) (0.70) (0.68) (0.42) (0.15) (0.23)

Observations 253 252 249 259 237 248
R2 0.40 0.34 0.30 0.33 0.33 0.07
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.173 0.116 0.577 0.479 0.984 0.438

Note: the dependent variable is the year t change in the structural budget balance. The variable EDP rec. only
includes the initial recommendation for any given year. The top row indicates the forecast vintage. Indepen-
dent variables are measured in real-time; superscripts are omitted for the sake of readability. Regressions
include country fixed effects. Cluster-robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.12. Including year dummies

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.31** 0.32** 0.30*** 0.18*** 0.14*** 0.13***
(0.14) (0.14) (0.11) (0.07) (0.05) (0.04)

Budget bali,t−1 -0.09 -0.10 -0.09* -0.11*** -0.08*** -0.03
(0.05) (0.06) (0.05) (0.03) (0.03) (0.03)

Budget bali,t−1*Highi,t−1 0.13* 0.13* 0.08 0.05 0.04 0.12*
(0.07) (0.07) (0.07) (0.05) (0.04) (0.07)

Highi,t−1 0.21 0.17 0.18 0.32 0.19 0.39
(0.35) (0.35) (0.35) (0.25) (0.16) (0.26)

Debti,t−1 0.01 0.00 -0.00 -0.01 -0.01 0.00
(0.01) (0.01) (0.01) (0.00) (0.00) (0.00)

Electionsi,t -0.69*** -0.55*** -0.25 -0.13 -0.02 -0.02
(0.21) (0.20) (0.15) (0.10) (0.09) (0.09)

EDP reci,t 0.91*** 0.73*** 0.61*** 0.83*** 0.43*** 0.15
(0.25) (0.24) (0.23) (0.21) (0.13) (0.15)

EDP reci,t*ESMi,t -0.92* -0.72 -0.21 -0.50 -0.47** 0.07
(0.48) (0.45) (0.40) (0.39) (0.22) (0.25)

ESMi,t 3.89*** 3.61*** 2.08** 0.33 1.55*** 0.13
(1.14) (1.08) (0.90) (0.63) (0.53) (0.50)

∆Spreadi,t 0.09 0.07 0.11 0.06 0.14*** -0.03
(0.12) (0.13) (0.10) (0.10) (0.05) (0.03)

EDP reci,t | ESMi,t = 1 -0.01 0.01 0.40 0.33 -0.04 0.22
(0.39) (0.37) (0.33) (0.31) (0.15) (0.26)

Observations 253 252 249 259 237 248
R2 0.40 0.34 0.36 0.51 0.47 0.15
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.182 0.656 0.502 0.218 0.338 0.174

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates the
forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the sake of
readability. Regressions include country fixed effects and a full set of year dummies. Robust standard errors
in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.13. Only recommendations defined in terms of structural budget
balance

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.13** 0.19*** 0.25*** 0.16*** 0.15*** 0.12***
(0.06) (0.07) (0.06) (0.05) (0.05) (0.03)

Budget bali,t−1 -0.06 -0.10** -0.08** -0.08** -0.09** -0.01
(0.05) (0.04) (0.03) (0.04) (0.03) (0.03)

Budget bali,t−1*Highi,t−1 0.10 0.13** 0.09 0.07* 0.05 0.09
(0.06) (0.06) (0.07) (0.04) (0.04) (0.05)

Highi,t−1 0.17 0.19 0.09 0.17 0.07 0.35
(0.37) (0.34) (0.38) (0.25) (0.19) (0.25)

Debti,t−1 0.00 -0.00 -0.00 -0.00 -0.01*** -0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.58*** -0.47** -0.21 -0.04 0.06 0.03
(0.19) (0.19) (0.15) (0.10) (0.09) (0.08)

EDP reci,t 0.89*** 0.85*** 1.09*** 1.19*** 0.82*** 0.33***
(0.20) (0.21) (0.20) (0.13) (0.12) (0.11)

EDP reci,t*ESMi,t -0.21 -0.30 -0.46 -0.39 -0.91 0.08
(0.84) (0.93) (0.77) (0.65) (0.56) (0.32)

ESMi,t 2.08 2.38* 2.38*** 0.85 2.45*** 0.41
(1.42) (1.44) (0.73) (1.11) (0.94) (0.57)

∆Spreadi,t 0.07** 0.07* 0.08** 0.05 0.15** -0.05
(0.03) (0.04) (0.03) (0.06) (0.06) (0.03)

Crisisi,t -1.74*** -1.69*** -1.08*** -0.56*** -0.20 0.03
(0.40) (0.42) (0.31) (0.21) (0.15) (0.08)

EDP reci,t | ESMi,t = 1 0.68 0.55 0.62 0.80 -0.09 0.40
(0.95) (1.01) (0.75) (0.64) (0.53) (0.35)

Observations 246 245 241 252 230 244
R2 0.42 0.36 0.38 0.42 0.35 0.09
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.189 0.102 0.779 0.514 0.916 0.677

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates
the forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the sake
of readability. Regressions include country fixed effects. Observations in which a country received an EDP
recommendation defined in terms of the nominal budget balance are excluded from the regression. Cluster-
robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.14. Size of the recommendations

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.13** 0.18*** 0.24*** 0.12** 0.17*** 0.11***
(0.06) (0.07) (0.06) (0.06) (0.05) (0.04)

Budget bali,t−1 -0.05 -0.09* -0.08** -0.07** -0.08** -0.01
(0.05) (0.05) (0.03) (0.03) (0.04) (0.03)

Budget bali,t−1*Highi,t−1 0.10* 0.12*** 0.10** 0.04 0.06* 0.05
(0.05) (0.05) (0.05) (0.04) (0.04) (0.05)

Highi,t−1 0.27 0.20 0.21 0.18 0.16 0.14
(0.35) (0.30) (0.32) (0.28) (0.18) (0.25)

Debti,t−1 0.00 -0.00 -0.00 -0.00 -0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.57*** -0.45** -0.22 -0.08 0.05 -0.01
(0.19) (0.19) (0.14) (0.11) (0.09) (0.09)

EDP reci,t -0.34 0.12 -0.29 1.74*** 0.80 1.12***
(0.81) (0.94) (1.07) (0.42) (0.60) (0.33)

EDP rec squaredi,t 1.57 1.04 2.04 -1.02** 0.03 -1.01***
(1.20) (1.41) (1.46) (0.47) (0.91) (0.30)

EDP rec cubedi,t -0.50 -0.39 -0.73* 0.22** -0.05 0.22***
(0.35) (0.41) (0.41) (0.11) (0.30) (0.06)

ESMi,t 2.02*** 2.30*** 2.09*** 0.56 0.49 0.62***
(0.71) (0.72) (0.60) (0.44) (0.39) (0.15)

∆Spreadi,t 0.05** 0.05 0.07*** 0.06 0.25*** -0.03
(0.02) (0.03) (0.03) (0.06) (0.05) (0.03)

Crisisi,t -1.84*** -1.79*** -1.20*** -0.55*** -0.18 0.06
(0.43) (0.43) (0.32) (0.21) (0.15) (0.08)

Joint significance (p-val) of 0.18 0.09 0.00 0.09 0.54 0.00
EDP rec squared and cubed

Observations 248 247 243 254 232 244
R2 0.42 0.35 0.36 0.36 0.33 0.10
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.319 0.432 0.787 0.748 0.735 0.584

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates the
forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the sake of read-
ability. Regressions include country fixed effects. Cluster-robust standard errors in parentheses. *** p<0.01, **
p<0.05, * p<0.1.
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Table 4.15. Size of the recommendations (excl. ESM observations)

Dependent variable: Change in the structural budget balance

(1) (2) (3) (4) (5) (6)

AF: t+1 SF: t+1 AF: t SF: t AF: t-1 SF: t-1

Output gapi,t 0.17*** 0.26*** 0.37*** 0.24*** 0.25*** 0.11**
(0.06) (0.08) (0.09) (0.06) (0.08) (0.06)

Budget bali,t−1 -0.09** -0.15*** -0.15*** -0.13*** -0.13*** -0.01
(0.04) (0.05) (0.04) (0.03) (0.04) (0.03)

Budget bali,t−1*Highi,t−1 0.13** 0.10 0.11 -0.02 0.08** 0.06
(0.06) (0.08) (0.07) (0.06) (0.04) (0.07)

Highi,t−1 0.32 -0.04 0.06 -0.27 0.15 0.19
(0.34) (0.39) (0.47) (0.33) (0.18) (0.31)

Debti,t−1 0.00 -0.00 -0.00 -0.00 -0.01** 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Electionsi,t -0.57*** -0.44** -0.17 -0.01 0.06 -0.01
(0.20) (0.20) (0.14) (0.11) (0.10) (0.09)

EDP reci,t 0.31 0.64 -0.25 1.50*** 0.49 0.89***
(0.68) (0.66) (0.68) (0.46) (0.70) (0.34)

EDP rec squaredi,t 0.76 0.29 2.37** -0.76* 0.84 -0.69**
(0.68) (0.94) (0.96) (0.42) (0.99) (0.33)

EDP rec cubedi,t -0.24 -0.15 -0.97*** 0.17* -0.40 0.15**
(0.19) (0.31) (0.32) (0.09) (0.30) (0.07)

∆Spreadi,t 0.09 0.09 0.11 0.30*** 0.04 -0.01
(0.12) (0.13) (0.13) (0.09) (0.09) (0.07)

Crisisi,t -1.75*** -1.74*** -1.06*** -0.60*** -0.21 0.06
(0.38) (0.39) (0.29) (0.21) (0.15) (0.08)

Joint significance (p-val) of 0.42 0.77 0.00 0.18 0.00 0.10
EDP rec squared and cubed

Observations 233 233 229 243 223 237
R2 0.38 0.31 0.33 0.47 0.26 0.07
Number of countries 18 18 18 18 18 18
Time period 1999-2016 1999-2016 2001-17 2000-17 2002-17 2001-17
Hansen-J 0.189 0.107 0.828 0.225 0.313 0.697

Note: the dependent variable is the year t change in the structural budget balance. The top row indicates the
forecast vintage. Independent variables are measured in real-time; superscripts are omitted for the sake of read-
ability. Regressions include country fixed effects. Cluster-robust standard errors in parentheses. *** p<0.01, **
p<0.05, * p<0.1.
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Chapter 5

Euro area sovereign risk

spillovers before and after the

ECB’s OMT announcement

5.1 Introduction

During the sovereign debt crisis in the euro area, many member states faced

steeply rising sovereign yields. By and large, these reflected increasing risk

premia, with risk-free benchmark rates remaining flat or even falling. The

increase in perceived riskiness of European sovereign debt was not a phe-

nomenon limited to a few crisis countries. The Belgian spread vis-à-vis Ger-

many, for instance, peaked above 3 percentage points, while Austrian and

French spreads shortly approached 2 percentage points. The escalating crisis

led ECB President Mario Draghi to announce on July 26 2012 that, within its

mandate, the ECB would do “whatever it takes” to save the euro. In Septem-

ber 2012, this was followed up by the ECB formally announcing the Out-

right Monetary Transactions (OMT) program, a potentially unlimited bond

buying scheme. Through the announcement of the OMT, the ECB signaled

that - under conditions - it was willing to act as lender of last resort for

sovereigns. While the OMT has as of yet never been activated, the immedi-

ate effect of its announcement was a reduction of sovereign spreads across
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the eurozone (Szczerbowicz, 2015, Altavilla et al., 2016). Yet, little is known

about its longer-term effects on the stability of the euro area sovereign bond

market.

In this chapter, we study the effects of the OMT on the cross-border

transmission of sovereign risk. We focus on spillovers from Italy and

Spain. To overcome the identification challenge associated with separating

country-specific shocks from common shocks, we first document the re-

sponse of Italian and Spanish sovereign yields to domestic events, in a tight

window around their first publication. Recognizing that this only yields

an approximation of the ‘true’ shocks, we use the narratively identified

shocks as external instruments for the daily change in Italian and Spanish

spreads in bilateral local projections - instrumental variable (LP-IV) regres-

sions. Prior to the OMT, we document significant sovereign risk spillovers

between Spain and Italy, and from (in particular) Spain to the rest of the

euro area. Peak effects are generally reached after 2-3 days. We also find

spillovers to the financial sector and global financial markets. Post-OMT,

some spillovers among the most vulnerable countries remain, but in a

significantly more muted form. Spillovers from Spain and Italy to the rest

of the euro area disappear or become marginally negative. Likewise, global

financial markets no longer respond much to shocks to Italian or Spanish

spreads. These findings are robust to using our full, 2009-2016, sample, as

well as to using shorter intervals around the announcement of the OMT.

They indicate that the OMT has largely broken the negative feedback loop

between member states.

This chapter builds on an extensive literature studying cause and effect

of surging spreads in the euro area. Elevated risk premia have been shown to

hamper financial intermediation and depress the real economy (Bahaj, 2014,

Bocola, 2016, Altavilla et al., 2017). They have been caused, at least in part,

by investors reopening their eyes to fiscal fundamentals (Von Hagen et al.,

2011). There is also evidence that, at the height of the crisis, spreads had in-

creased by more than could be explained by fundamentals (e.g. Aizenman

et al., 2013, De Haan et al., 2014, Dewachter et al., 2015). It has been ar-
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gued that this reflected self-fulfilling expectations about default, euro exit,

or both (e.g. De Grauwe and Ji, 2013, De Santis, 2015). However, as the non-

fundamental part of spreads can generally only be identified as the remain-

ing residual after controlling for fundamental drivers, no consensus exists

about the size or relevance of this effect.

The debate on self-fulfilling dynamics is closely linked with the one on

contagion. As argued by Masson (1998), the presence of multiple equilib-

ria is a necessary condition for ‘pure’ contagion - a country-specific shock

directly affecting another country’s sovereign spread, without changes in

the fundamentals of the latter - to take place. The OMT has been explicitly

aimed at ruling out equilibrium multiplicity1 and should therefore also have

stopped pure contagion. Most related to this chapter, Saka et al. (2015) re-

verse this logic, noting that if it can be shown that the mere announcement of

the OMT has reduced spillovers, this would indicate that they (previously)

contained a non-fundamental, contagious, component. As part of an eclec-

tic study into the European sovereign bond market2 the authors conduct

an event study, in which they show that pre-OMT news from Spain signifi-

cantly affected Italian, French, Belgian and Austrian yields. Post-OMT, such

effects are no longer visible.

Event studies like Saka et al. (2015) arguably offer the cleanest and most

transparent way of identifying spillovers. It is clear what the shocks are and

events of direct relevance for multiple countries (e.g. news about the bail-

out regime) can be separated from country-specific news (see also Mink and

De Haan, 2013). A before/after comparison using an event study is, how-

ever, challenging. In a pure event study, events are captured by dummies

and lack a scale. If, after the OMT, events in country A have a smaller effect

on country B than before, this could reflect both a weaker shock transmis-

sion or less exciting events. To identify the magnitude of spillovers, events

1 In the press conference following the official announcement of the OMT program, Draghi
stated that the OMT was needed because large parts of the euro area were in ”a bad equilib-
rium” with ”self-fulfilling expectations that feed upon themselves”.

2 The authors also conduct a principal component analysis of government CDS spreads and
conduct a herding contagion analysis.
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thus need to be scaled. This induces measurement error, that might not

be constant over time, again complicating statements about the strength of

transmission. As event studies are also limited to studying impact effects, a

more muted post-OMT response of spreads could both reflect a weaker or

slower cross-border transmission or a worse measurement of events.

This chapter’s main contribution is to retain the clean identification of

event studies, while being able to trace out the dynamics of sovereign risk

spillovers and to formally test whether they differ before and after the OMT.

This is the result of using an LP-IV approach that accounts for the fact that

the measured market reaction to news only captures part of the total shock,

and typically does so with error. In contrast to some of the VAR-based ap-

proaches to measuring spillovers, the LP-IV approach does require the ex-

ante identification of shocks. A secondary contribution of this chapter lies

in the precision and the time-span of the news database constructed for this

purpose. Our tick sovereign yield data and a timed-to-the-minute database

of eurozone news (extending the database of Bahaj, 2014) permits cleaner

identification than in the existing literature, which by and large uses daily

data, and covers a longer timespan.

The remainder of this chapter is organized as follows. Section 5.2

discusses the theoretical relation between the OMT and sovereign risk

spillovers and formulates hypotheses. Section 5.3 discusses the related

empirical literature. Section 5.4 presents our method and data, while

sections 5.5 and 5.6 present our main findings and discuss their sensitivity.

Finally, section 5.7 concludes.

5.2 OMT and spillovers

5.2.1 The vulnerability of euro area sovereigns

Much like banks, governments face a maturity mismatch between their as-

sets and liabilities (Buiter and Rahbari, 2012). The government’s main as-

set, the net present value of future tax income, is intangible and illiquid. In

contrast, the government debt needs to be rolled over regularly. A loss of
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confidence in a government’s capacity to repay can therefore trigger a vi-

cious cycle, with higher interest rates aggravating fiscal worries, which in

turn pushes up yields further.

Not all governments are vulnerable to liquidity crises. When debt is low,

investors are aware that - even at sharply higher interest rates - it is cheaper

for the government to repay than to default.3 In that case, there will be no

run. Beyond a certain threshold, however, the government’s willingness (or

ability) to repay depends on the level of the interest rate. For this range

of intermediate debt levels - dubbed the ‘crisis zone’ by Cole and Kehoe

(2000) - a loss of confidence can push a nation from the safe to the crisis

equilibrium. This can lead to a roll-over crisis triggering immediate default

or, as in Lorenzoni and Werning (2018), a slow-moving crisis in which debt

accumulates gradually but at an ever increasing pace.

A central bank (CB) can help avert self-fulfilling debt crises in two ways.

First, it can lower the real value of debt through creating surprise inflation,

thereby increasing the threshold above which such crises are possible. The

effectiveness of this policy depends on, amongst others, the maturity struc-

ture of government debt. Generally, however, as shown by Bacchetta et al.

(2018), the scope for this type of policy is limited. Corsetti and Dedola (2016)

highlight a potentially more effective way of eradicating multiplicity. CBs

can (threaten to) directly take government debt onto their balance sheets.

Seen from the perspective of the consolidated balance sheet of the govern-

ment and the (national) central bank, this amounts to a swap of potentially

risky government bonds for monetary liabilities that are subject only to in-

flation risk. This eliminates credit risk and lowers financing costs for the

consolidated government. If the CB is willing to purchase a sufficient chunk

of the debt, falling interest costs will reduce the government debt’s riski-

ness, pushing down yields on the privately held share of the debt. By serv-

3 In the theoretical literature, this is often the result of the assumption that the cost of default
is fixed or at least has a fixed component, such as the loss of market access. See e.g. Corsetti
and Dedola (2016).
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ing as lender of last resort for governments,4 the CB can therefore eradicate

self-fulfilling crises. If the central bank is fully credible, the mere threat of

buying suffices.

There are few countries in which a CB explicitly commits itself to being a

backstop for governments. However, as argued by De Grauwe (2012, 2013),

investors know that when push comes to shove, countries with a flexible

exchange rate and their own central bank will always have access to their

central banks’ balance sheet.5 In the euro area, no individual government

has control over the ECB, and government bail-outs are explicitly ruled out

by the Treaty. As such, it was long far from evident that the ECB would

intervene in case investors lost trust in a country’s public finances, render-

ing member states more vulnerable to this type of self-fulfilling crises than

countries issuing their own currencies.

The vulnerability of euro area member states to self-fulfilling crises is ag-

gravated by the fact that membership of a monetary union might not be ir-

reversible (Kriwoluzky et al., 2015, Eijffinger et al., 2018). Instead, or on top,

of explicitly defaulting on its obligations a country could exit EMU and re-

denominate its debt into a (devalued) new currency. To the extent that fears

about one country leaving the eurozone lead to questions about the future

of the euro itself, redenomination risk could prove particularly contagious.

More broadly speaking, the potential presence of multiple equilibria, driven

by fear of default, redenomination or both, implies that a foreign shock with

relatively small direct effects on another country’s fiscal outlook could still

have large effects on its interest rate, by acting as a ‘sunspot’ variable push-

ing the country towards the bad equilibrium. The presence of multiple equi-

libria thus opens the door to contagion.

4 As lending to governments typically involves buying their bonds, this role is sometimes
also referred to as ‘buyer of last resort’. See e.g. Acharya et al. (2018).

5 To some observers, engaging in Quantitative Easing is a way of signaling that the CB is
prepared to buy government debt in case of need.
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5.2.2 OMT and hypotheses

The declaration on July 26, 2012, by ECB President Mario Draghi that within

its mandate, the ECB would do ”whatever it takes” to preserve the euro,

is widely seen as the first reference to what would become known as the

OMT. The official announcement followed on August 2. Pointing to ”se-

vere malfunctioning in the price formation process in the bond markets

of euro area countries”, the ECB announced that it might undertake out-

right open market purchases of sovereign bonds. Purchases would be condi-

tional on the adherence of governments to the conditionality set by the Euro-

pean Financial Stability Facility (EFSF) and/or the European Stability Mech-

anism (ESM). The exact parameters of the OMT program were announced

on September 6, 2012.

Technically, the OMT is a promise to engage in the potentially unlimited

buying of sovereign bonds of countries that are subject to an adjustment

program. Purchases would be made in secondary sovereign bond markets,

would be sterilized, and would concentrate on bonds with remaining ma-

turities of up to three years. Three important differences with previous ECB

initiatives, such as the Securities Markets Program (SMP), are that i) OMT

interventions are in principle unlimited, ii) that they do not enjoy privileged

creditor status, and iii) are explicitly conditional on sound domestic policies.

Through the OMT the ECB, under conditions, took up the role of back-

stop in the market for sovereign bonds. Solvent governments willing to

accept policy conditionality were offered an escape route in case of self-

fulfilling default or redenomination fears. As such, if the OMT were fully

credible, it would have eliminated the possibility of self-fulfilling crises in

fundamentally healthy members of the eurozone. Because of the link with

an ESM program, the OMT can however not rule out fundamental defaults

(and is not intended to do so). An insolvent country seeking ESM support,

would need to restructure its debt before it would receive emergency loans.

Based on the above, we hypothesize that i) through ruling out equilib-

rium multiplicity, the OMT should have stopped the more extreme forms

of contagion, while ii) fundamental spillovers might persist, especially to
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weaker member states.

5.3 Empirical literature

This chapter builds on a large literature investigating the drivers of yield

differentials in EMU.6 This literature can roughly be split into three parts.

A first strand studies domestic economic and financial drivers of yield

spreads, focusing on the early convergence of yields, and more recently,

the renewed divergence during the crisis. A second strand, starting around

2011, focuses on spillovers or contagion during the crisis. Finally, a third

strand focuses on the direct effects of the OMT on the pricing of sovereign

bonds.

Typically, sovereign bond spreads reflect credit, liquidity, exchange rate

and redenomination risk, as well as general risk aversion and differences

in tax treatment. In the run-up to the introduction of the euro, both ex-

change rate risk and differences in tax treatment were largely eliminated,

resulting in a significant convergence of interest rates (Codogno et al., 2003,

Gomez-Puig, 2006). As spreads fell, their responsiveness to country-specific

risk factors became more muted. Liquidity risk premia fell significantly

(Bernoth et al., 2012, Favero et al., 2010), though there is no consensus

on their elimination (Gomez-Puig, 2006). The small spreads did still, to

some extent, reflect differences in fiscal fundamentals (Bernoth et al., 2012,

Bernoth and Erdogan, 2012). Increasingly, however, yield differentials were

driven by a common risk factor, typically identified as international risk

aversion (Codogno et al., 2003, Favero et al., 2010, Bernoth and Erdogan,

2012, Pozzi and Wolswijk, 2012).

The European sovereign debt crisis sparked a repricing of sovereign

bonds. Spreads became more sensitive both to fiscal fundamentals and to

developments in the banking sector (Von Hagen et al., 2011, De Grauwe and

Ji, 2013). This reflected the implicit guarantee provided by government to

6 From a methodological viewpoint, our chapter is also indebted to the literature on the
high-frequency identification of monetary policy shocks using external instruments, chiefly
Gertler and Karadi (2015).
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‘too big to fail’ financial institutions. At the same time, there also is increas-

ing evidence that economic and financial fundamentals did no longer fully

explain spread movements (Aizenman et al., 2013, De Grauwe and Ji, 2013,

De Haan et al., 2014, Dewachter et al., 2015). Overall, the new bond pric-

ing regime differed so starkly from the pre-crisis one that it led D’Agostino

and Ehrmann (2014) to conclude that markets were either under-pricing risk

prior to the crisis, over-pricing it afterwards, or were pricing in catastrophic

events like the break-up of the euro. Others explicitly questioned the ratio-

nality of the new regime, pointing out that EMU member states paid far

higher interest rates than European non-member states with similar funda-

mentals (De Grauwe and Ji, 2013).

A related literature examines to what extent the re-pricing of sovereign

bonds during the euro crisis was driven by spillovers from other mem-

ber states. Various authors find evidence that negative events in individ-

ual EMU members states contributed to an increase in risk aversion and a

stronger reaction of spreads to fiscal fundamentals (Beirne and Fratzscher,

2013, Giordano et al., 2013). This type of indirect spillovers - a repricing of

an unchanged set of fundamentals in reaction to a negative shock in a for-

eign country - is often referred to as ‘wake-up call contagion’ (e.g. Mink and

De Haan, 2013, Bekaert et al., 2014).

‘Pure’ contagion - where country-specific negative shocks directly af-

fect spreads in other countries - is more contentious. Empirical evidence for

pure contagion during the euro crisis is found by Metiu (2012) and Ludwig

(2014), who both apply augmented versions of the Pesaran and Pick (2007)

framework. In an event study focusing specifically on contagion from Spain,

Saka et al. (2015) also find evidence for pure contagion. Claeys and Vašı́ček

(2014), using a FAVAR framework, find sizable spillovers from Spain, Italy

and Belgium, but conclude that most of this is driven by larger shocks rather

than a stronger transmission. They find pure contagion limited to a few spe-

cific events related to bail-outs. Ehrmann and Fratzscher (2017), based on

identification through heteroskedasticity, do not find contagion and instead

highlight the increased fragmentation of the sovereign bond market during
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the early years of the crisis.

De Santis (2014) refrains from using the term ‘contagion’, but does doc-

ument sizable spillovers from Greece to Ireland, Portugal, Italy, Spain, Bel-

gium, France and Austria. Focusing on CDS spreads, Alter and Beyer (2014)

find sizable spillovers between euro area sovereigns, banks, and between

banks and sovereigns. The latter part - the ‘doom loop’ - gets stronger over

the sample period, which ends just before the OMT announcement. Beetsma

et al. (2013) find that, since September 2009, an increase in the number of

news messages dealing with the euro area crisis countries increases both

the interest spread of the country in question, as well as that of the other

crisis countries. The size of the cross-border effect is related to cross-border

bank holdings. Brutti and Sauré (2015) also find cross-border bank exposure

to sovereign debt to be an important transmission mechanism of sovereign

spillovers between eurozone members.

Our analysis finally builds on the literature studying the wider effects

of the OMT on the pricing of sovereign bonds. Delatte et al. (2017) find that

the OMT has restored the pre-crisis bond pricing regime, while Afonso et al.

(2018) conclude that in the post-OMT regime some residual redenomination

risk remains. Acharya et al. (2018) document that the OMT has increased the

market prices of sovereign bonds and limited the bank-sovereign nexus. Kr-

ishnamurthy et al. (2017) find that the OMT, like the earlier Securities Mar-

kets Program (SMP), has been successful in reducing market segmentation,

redenomination risk and default risk in the crisis countries, while also lead-

ing to positive macro-economic spillovers to the rest of the eurozone.

5.4 Method and data

We aim to identify the dynamics of sovereign risk spillovers from and be-

tween Spain and Italy, two countries that have been singled out as important

sources of contagion and that, importantly for identification purposes, also

had functioning sovereign bond markets throughout the crisis.

Throughout the analysis, we will focus on the spreads of 10-year bench-
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mark sovereign bonds vis-à-vis the 10 year Overnight Index Swap (OIS)

rate. Longer term bonds offer a comprehensive indicator of a government’s

solvency position, and the market for 10-year bonds is one of the most liq-

uid. We look at spreads relative to the OIS rate, because this offers the ar-

guably cleanest indicator of the risk-free rate. It is almost completely free

from counterparty risk and as a swap cannot be used as store of value, also

hardly contains ‘convenience’ or inverse safety premiums.7

The identification of spillovers poses a challenge, as spreads in the

various euro area countries are potentially driven by common shocks, and

causality between changing spreads in different countries could run both

ways. We therefore first set out to identify domestically originated interest

rate shocks in Italy and Spain. We do this by capturing the variation in

Italian and Spanish yields caused by purely domestic news in an intraday

event study. The resulting shock series are then used as instruments in daily

bilateral LP-IV regressions.

5.4.1 Identification of domestic interest rate shocks

To construct a series of domestically originated interest sovereign risk

shocks, we use the news database put together by Bahaj (2014) and extend

it by three and a half years.8 The extended news database covers July 2009

through June 2016 and contains news messages about the six euro area

crisis countries: Greece, Cyprus, Portugal, Ireland, Italy and Spain. The

database is based on the daily EuroIntelligence news briefing. This briefing,

released each morning, contains a selection of 8-12 news stories related to

the euro area, of which a single one is designated the ‘headline’ story. All

events that can be timed using the Bloomberg newswire and that relate

to a single crisis-hit country are included in the database. This excludes

7 In contrast, the yield on German government bonds - the most common alternative indica-
tor of the risk free rate - at times did include an inverse safety or redenomination premium.
It is of course possible to redo our analysis using spreads vis-à-vis the Bund. Other than that
this requires us to drop Germany itself from the analysis, it does not significantly alter our
analysis. Results are available on request.

8 Data collection benefited from research assistance by Minke van der Heijden. A simpler
(untimed) version of the news database is used in Van der Heijden et al. (2018).
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data releases, because in the eurozone statistical data is often released

in multiple countries more or less simultaneously. Events are classified

either as domestic events or as foreign interventions (generally, statements

or actions about the respective country by international organizations or

foreign governments). When constructing our shock series, we exclude

foreign interventions as these often concern ‘bail-out’ related statements

that could be of direct relevance to other EMU member states and are thus

not suitable to identify purely domestic shocks.

To identify the effect of the events on the domestic interest rate, we

conduct an event study. We first source raw intraday sovereign yield bid

and ask quotes at tick frequency from the Thomson Reuters Tick History

Database. After checking for evidently ‘wrong’ quotes (see appendix A),

we take the middle of 10 year bid and ask yields to maturity, and compute

one-minute averages. This reduces the number of observations by a factor

of 30 to 35 for both countries and thus smooths any remaining spikes. Only

data between 7:30 and 16:30 London time (GMT in winter, BST in summer),

the time at which the London market is open, is used, with ticks outside this

window being too infrequent. For Italy and Spain, occasional minutes for

which no ticks are available have been interpolated (see again appendix A).

For Greece, Ireland, Cyprus, and to a lesser extent Portugal, debt markets

at the height of the crisis were so illiquid, that too much data is missing to

include these countries in our baseline event study. We however keep these

countries in our database to be able to rule out overlapping events.

Using the sovereign yields and the timed events, for Italy and Spain, we

compute the change in the interest rate in a window around the event.9 In

9 We conduct our event study using sovereign yields, while we will use the resulting shock
series as instrument for the change in spreads. This inconsistency arises from the fact that
we only have high-frequency data for the OIS rate available from mid-2011 onwards. To
the extent that, within a short window around a country-specific event the OIS rate would
not be expected to move much, changes in yields and spreads should be the same, and in
any case we treat our shock series as an imperfectly measured proxy. As a robustness check,
we have also computed windows using spreads from the moment the data high-frequency
OIS data is available. The correlation between windows computed using spreads ands those
computed using yields is 0.96, confirming that within our event window movements in the
OIS rate play little role.
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our baseline specification, we use an 80 minute window: from 40 minutes

before the event was first mentioned on Bloomberg, until 40 minutes there-

after. Window length is a compromise between maximizing the chance that

the yield change during the window is only driven by the event under study,

and giving markets some time to incorporate the effect of the announce-

ment. An 80-minute window is a bit longer than in most intraday event

studies, but far shorter than in most event studies of the euro crisis, which

tend to use daily data.10 We choose 80 minute windows because the timing

of our events is not exact: some events might have appeared slightly earlier

in other news sources than on Bloomberg, and some events (like speeches)

might have lasted until after the first Bloomberg headline appeared. Addi-

tionally, in contrast to, for example, monetary policy announcements, news

about the crisis countries did not appear at pre-announced and regular in-

tervals, and might take longer for markets to be picked up.

A challenge with the intraday approach is that a significant share of

events occurs outside trading hours, or too close to market opening / clos-

ing to compute our regular windows. To keep as many events as possible in

our dataset, we adjust our regular windows for events occurring at least 15

minutes before (after) market close (open).11 All events occurring between

market close and 7:45 are treated as ‘overnight’ events. These pose the great-

est challenge: on the one hand, given the European tendency towards late-

night crisis meetings, they contain some of the most relevant crisis events.

On the other hand, any ‘overnight’ window is inevitably long, and the risk

looms large that our identified event is not the only driver of the overnight

change in the spread. In our baseline specification, we follow Bahaj (2014)

and include those overnight events that are featured as the headline story in

next morning’s EuroIntelligence news briefing. This implies that the story

was deemed the most important overnight event by EuroIntelligence’s edi-

10 See Gürkaynak and Wright (2013) for a discussion of window length in event studies, and
Aizenman et al. (2016), Mink and De Haan (2013), Falagiarda and Reitz (2015) and Saka et al.
(2015) for examples of event studies focusing on the euro crisis, all using daily data.
11 For events occurring between 7:45 and 8:10, we use a 7:30 - 8:50 window. Similarly, for
all events occurring between 15 and 45 minutes from market closing, we use a 15:10 - 16:30
window.
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tors. We argue that for these major events, it is likely that they are the main

driver of the overnight change in the respective sovereign spreads. For these

events, we use a window running from 16:15 to 8:30 on the next trading

day.12 In a sensitivity analysis, we exclude all overnight events.

To make sure to the greatest extent possible that the interest rate reaction

during the various windows is only driven by the event in question, we

exclude all events where the window overlaps with another event in our

database (which for this purpose also includes the events in Ireland, Cyprus,

Portugal and Greece, and bail-out related news) or ECB announcements.13

Figure 5.1. Events

Note: The figure shows the (domestic) market reactions to events in Italy and Spain,
in 80 minute windows around the event. The data has been aggregated to the daily
level.

We finally aggregate the data to the daily level. This implies that if, for a

given country, multiple events occur on the same day, we take the sum of the

observed market reactions. The resulting daily shock series are displayed in

12 This window avoids the less liquid 7:30 - 8:30 interval and also makes sure that all events
treated as ‘overnight’ occur within the overnight window.
13 We exclude all events occurring between 13:15 and 15:30 on ECB meeting days, capturing
both the publication of the monetary policy decisions, as well as the entire press conference.
Additionally, we exclude all events that occur on the same day as any ECB announcement
relating to any form of sovereign bond purchases.
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figure 5.1. Shocks are most frequent, and largest, from 2011 to 2014. How-

ever, in both countries shocks do occur throughout the sample period. In

total, the database contains 84 days with Spanish news and 78 days with

Italian news. For both countries, the pre/post-OMT split is close to 50-50,

with slightly more news pre-OMT.

5.4.2 Other data

We focus on the 12 initial members of the euro area. For Greece, Ireland and

Luxembourg there are too many days with missing sovereign yield data,

leaving a sample of nine countries for our main analysis. To obtain daily

data, we use the mid-yield to maturity at market closing.14 We then subtract

the 10-year euro OIS closing rate, and finally compute daily changes.

All variables included in our analysis are first-differenced and station-

ary. In most countries, the mean change in sovereign spreads is marginally

negative after the OMT, resembling that over the post-OMT period the level

of spreads has on average been falling. Pre-OMT, the spread on average in-

creased in 5 out of 9 countries, most notably in Portugal, Spain and Italy.

Portuguese data contains some notable spikes, with occasional days in

which the daily change in the spread approaches 2 percentage points. In

Spain and Italy, the largest daily increase in the spread is around 0.6 per-

centage point, while in both cases the largest fall is slightly larger (see table

5.4 in appendix B). For all other countries, the largest absolute changes in

the spread are below 0.5 percentage point. The number of observations per

country lies around 1785, with a small number of non-synchronized gaps:

for the Netherlands, for instance, the series is generally of high quality, but

the number of observations is somewhat pushed down by a gap in July 2010.

End-of-day bid-ask spreads are computed using our intraday sovereign

yield data. The other variables used in our analysis are sourced at a daily fre-

quency from Thomson Reuters Eikon. These include the VIX index, the Dow

14 London market closing is at 16:30, though in some markets trading goes on longer. If there
are no quotes available at 16:30, we first check for quotes between 16:30 and 17:00, and take
the first available one. If this fails, we look if there are quotes available between 15:30 and
16:30, and take the last available one.
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Jones index, the euro-dollar exchange rate, the 10 year euro OIS swap rate,

the Euro Stoxx index, a CDS index for the 35 largest European banks, and

national sovereign CDS and stock market indices for all individual coun-

tries. Summary statistics are presented in table 5.4 in appendix B.

5.4.3 Local projections

To estimate the sovereign spread spillovers, we employ the LP-IV method

pioneered by Jordà et al. (2015) and Ramey and Zubairy (2018). Local pro-

jections (Jordà, 2005) are an increasingly popular method to compute im-

pulse responses without constraining the shape of the impulse response

function. For each horizon, a separate forecast is constructed, so that there

is no ‘rolling over’ of forecast errors, as in (S)VARs. This makes them less

vulnerable to misspecification and better able to capture nonlinearities (see

Ramey, 2016, for a discussion). Important for our application, their flexibil-

ity also makes it straightforward to test for state dependency or structural

breaks. The flipside of the unconstrained nature of the estimation procedure

is that impulse responses can be erratic, and estimation is generally a bit

less efficient than in VARs. Teulings and Zubanov (2014) moreover note that

because local projections do not incorporate shocks occurring after time t,

longer-term forecasts can be biased downwards. As in our analysis shocks

are both negative and positive this is unlikely to be a major issue. We return

to this topic, and the solution proposed by Teulings and Zubanov (2014), in

section 5.6.

Defining ∆yi,t+h as the change in the country i sovereign spread between

time t − 1 and time t + h, local projections, in their simplest form, consist

of a series of ordinary least squares regressions for each forecast horizon of

∆yi,t+h on the shock series of interest (here, labeled shocks,t) and past changes

of yi:

∆yi,t+h = βhshocks,t +
Q

∑
q=1

θh,q∆yi,t−q + vt+h (5.1)
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Here, βh gives the change in variable yt+h in response to the shock at time

t from country s and Q defines the number of lags included in the regres-

sion. The impulse response function is directly given by plotting the set of

coefficients
{

βh
}H

h=0.

Our shocks - domestic Spanish and Italian events, scaled by their impact

on the domestic yield - are, however, imperfectly measured. Similar to most

shocks identified using a narrative approach, they only pick up part of the

shock. Any anticipated effect of a shock, or any effect that materializes after

the end of our window, is not taken into account. This makes the scaling of

the shocks, to a certain extent, arbitrary, as a longer window would typically

imply larger ‘shocks’. To the extent that, over time, the speed with which

markets process shocks differs (for instance, due to markets being less liquid

at the height of the crisis), comparisons of the effects of the shocks over time

could also be misleading. This comes on top of the fact that our list of events

will by definition be incomplete. Gertler and Karadi (2015) and Stock and

Watson (2018) therefore argue that this type of shocks can better be thought

of as instruments for the true shocks than as the true shocks themselves.15

To use our shock series as an instrument, we need to be explicit about the

endogenous series of interest. Throughout our analysis, these will be daily

changes in the Spanish and Italian sovereign spreads. We will study bilateral

spread spillovers from Italy and Spain, to the other euro area countries:

∆yi,t+h = βh∆ys,t +
Q

∑
q=1

θh,q∆yi,t−q + vt+h (5.2)

Here, subscripts i and s refer to the country pair under consideration

and vt+h depends on the entire history of structural shocks: vt+h =

εt+h + Γ1εt+h−1 +Γ2εt+h−2 + .... + Γhεh−1εt+1.

In order for our shock series (from here on denoted zs,t) to be a valid

instrument in a LP-IV setting, it needs to fulfill the usual IV criteria of rel-

15 Hebous and Zimmermann (2016) show that the common approach of including a narrative
shock directly in the regression can be interpreted as the reduced form of an IV regression,
but only if the instrument is correlated exactly 1-to-1 with the endogenous series of interest.
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evance and (contemporaneous) exogeneity. Due to the local projection dy-

namics - the dependent variable depends on the entire history of shocks up

to t + h - it also needs to meet an additional ‘lead / lag’ exogeneity require-

ment.

Table 5.1 shows that for both countries, both before and after the intro-

duction of the OMT, our instrument is relevant. Bivariate regressions of the

daily change in the domestic sovereign spread on the relevant shock series

give (robust) F-statistics ranging from 18 to 286. At the same time, the coef-

ficient in most cases differs significantly from one and also differs pre- and

post-OMT, highlighting that it would not have been appropriate to directly

include the shock series as regressor.

Table 5.1. Instrument relevance: pre- and post-OMT

∆spreadi,t (1) (2) (3) (4)
ES pre-OMT ES post-OMT IT pre-OMT IT post-OMT

Domestic shock series 1.64*** 1.36*** 1.31*** 1.50***
(0.33) (0.22) (0.31) (0.09)

Observations 806 991 806 991
R-squared 0.04 0.07 0.02 0.10
F-statistic 25.19 38.42 18.00 286.33

Note: OLS estimation. HAC robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
Sample period: 2009M6 - 2016M6.

Lead / lag exogeneity requires that the instrument is uncorrelated with

all past or future shocks hitting a country’s spread that are not captured by

the control variables. Lead exogeneity is relatively unrestrictive: structural

shocks occurring between time t and time t + h are by definition uncorre-

lated with any information available at time t; as such lead exogeneity is

satisfied as long as the instrument is constructed using information avail-

able at or before time t. Lag exogeneity is a potentially more restrictive as-

sumption. Strictly speaking, it requires that zs,t is not linearly predictable by

past values of ε (see Stock and Watson, 2018). In our set-up, this implies that

it should not be possible to predict our instrument using lags of ∆yi. This is
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indeed not the case.16

Contemporaneous exogeneity requires that our instrument is uncorre-

lated with other structural shocks to the dependent variable. While this can-

not be tested directly,17 our relatively tight windows, the exclusion of all

events with potential direct ramifications for the eurozone (in particular,

news related to bail-outs or monetary policy), and the care taken to avoid

all overlapping events (such as data releases occurring in multiple countries

simultaneously) from the shock series all serve to increase the plausibility

of this assumption. In line with a.o. Metiu (2012) and Ludwig (2014), in our

baseline specification, we will furthermore control for a number of variables

that have been identified as fundamental drivers of sovereign spreads in the

euro area. These include lagged changes in worldwide, euro area, and do-

mestic economic and financial conditions. This serves both to increase the

plausibility of our instruments and to enhance estimation efficiency.18 We

estimate the following local projection model:

∆yi,t+h = α + βh∆ys,t +
Q

∑
q=1

ηh,q∆yi,t−q + γ
′
h∆Xt−1 + OMT(αOMT

+βOMT
h ∆ys,t +

Q

∑
q=1

ηOMT
h,q ∆yi,t−q + γOMT′

h ∆Xt−1) + vt+h (5.3)

Here, ∆yi,t+h is the change in the 10 year yield spread of country i between

time t + h and time t − 1 and ∆ys,t is the change in the 10 year spread of

country s between day t and day t− 1, which we will instrument with our

narrative shock series. OMT is a dummy equal to one from the OMT’s first

informal announcement (Draghi’s ‘whatever it takes’ speech) onwards. The

regression furthermore contains lagged changes of the home yield spread

16 For each country in the sample, we have run regressions of the instrument on 10 lags of
their spread. Only very occasionally a significant coefficient shows up, and in none of these
regressions the R-squared exceeds 0.01.
17 We return to this issue in section 5.6, where we create additional instruments, using shorter
windows and excluding overnight events, to conduct tests of overidentifying restrictions.
18 In section 5.6.2 we show that results our robust to excluding, or expanding, the set of
lagged controls.
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(∆yi). Vector ∆X contains the lagged change of the foreign spread (∆ys,t−1)

and a set of lagged and first differenced global, European and domestic con-

trol variables. In our baseline specification this contains the (log) Chicago

Board Options Exchange Volatility Index (VIX), which serves as a proxy

for uncertainty in global financial markets (see e.g. Dewachter et al., 2015,

Afonso et al., 2018), the (log) Euro Stoxx stock market index to capture

changes in European economic sentiment, the 10-year OIS rate, the risk-free

benchmark that also serves to pick up monetary policy, the (log) bank CDS

index that aims to pick up part of the ‘doom loop’, and finally the domestic

bid-ask spread to capture liquidity conditions in the home sovereign bond

market.

In our baseline specification, we include five lags of the home yield

spread, (Q = 5), one lag of the foreign spread, and one lag of all other

controls. The five lags of the home spread serve to capture autocorrelation,

as well as day-of-week effects. The lagged foreign spread is included to

make sure that our estimate of the transmission of foreign shocks does not

pick up any delayed effects of past shocks. Finally, the controls are lagged

one day to avoid simultaneity (for the European and domestic controls) as

well as to account for the different zones (for the global variables, which are

in US time).

We estimate the regressions separately for each country pair i and s, us-

ing 2SLS. For all horizons h > 0, local projections induce autocorrelation

in the error term. To correct for this, as well as for any residual autocorre-

lation in the epsilons themselves, we use Newey-West standard errors that

are robust to heteroskedasticity and autocorrelation.19

In our baseline estimations, we use our full dataset. This implies that

the pre-OMT period spans 3 years (July 2009 through 25 July 2012, with

Draghi’s whatever-it-takes speech taken as the de-facto introduction of the

OMT), while the post-OMT period spans 4 years (26 July 2012 through 1

19 To correct for the autocorrelation induced by the LP-IV structure, a correction for autocor-
relation of up to h + 1 lags is customary. To err on the side of caution, and because we for
consistency apply the same model and lag structure to all country-pairs in our analysis, we
use errors robust to autocorrelation of up to h + 10 lags throughout the analysis.
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July 2016). In robustness checks we will consider symmetric one- and two-

year intervals around the OMT, that exclude, amongst others, the later QE

episode.

5.5 Results

We first discuss spillovers from Spain and Italy to the other members of the

eurozone. Thereafter, to provide some context to these results, we also touch

upon spillovers to pan-European and global financial variables.

5.5.1 Spain

Figure 5.2 displays the spillovers resulting from a 100 bps shock to the Span-

ish spread (note that actual shocks are smaller, with the largest shock be-

ing 70 bps). Table 5.2 provides further background information, detailing

the significance of the difference between pre- and post-OMT estimates of

spillovers and the effects of the main control variables. It also provides tests

for under and weak identification for the h = 0 regressions.

Prior to the introduction of the OMT, shocks to the Spanish spread have

sizable effects on other countries. On impact, the effect is largest in Italy,

with a 100 bps increase in the Spanish spread leading to a 79 bps increase in

the Italian spread. Austrian, Belgian, French and Italian spreads are notably

affected too. For none of the countries, the impact effect is the peak effect,

which is generally only reached after 2-3 working days. In the Italian case,

the spread has by then increased by more than the size of the original Span-

ish shock. For Belgium, at the peak, the shock spills over one-to-one, in Aus-

tria and France a 100 bps shock leads to a maximum spillover of 50-60 bps.

The relative vulnerability of Belgium to external shocks is in line with find-

ings by Metiu (2012) and De Santis (2012). It is, nevertheless, not the hardest

hit country, as the most extreme spillovers are visible in Portugal. Here, the

dynamics are most consistent with a badly functioning market: compared
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to other countries, the transmission of the shock is slow.20 The peak effect,

reached after 3 days and maintained up to 8 days after the shock, is however

very large: the Portuguese spread has on average increased by three times

the size of the original Spanish shock before it starts falling.

Prior to the OMT, Dutch and - to a lesser extent - Finnish spreads vis-

à-vis the OIS rate increase a bit in response to Spanish shocks. Somewhat

remarkably, the spread between the German Bund and the OIS rate also

marginally increases, though it takes a bit longer than in most countries. It

reaches its peak 4 days after the initial shock, when spreads in other coun-

tries have already started falling. The combination of a small increase in the

German spread with falling spreads elsewhere, might reflect a positively re-

ceived policy response to the initial shock or the expectation that Germany

would bear the brunt of the cost of a rescue operation. Alternatively, the

small increase in German spreads vis-à-vis the pure risk-free rate could also

simply reflect that Germany, having a less than fully healthy banking sys-

tem, was not always 100% isolated from Spanish turmoil.21

In most countries, the shock fades out between 5-10 working days after

the shock. Given the action-reaction nature of the European policy response

to the crisis, one way to interpret this is that the shock has been contained

after 1-2 weeks. Since the introduction of the OMT, the picture is markedly

different. Spillovers from Spain still exist, but now only to Italy and Portu-

gal. Peak effects are now also reached much sooner, after which the effect of

the shock monotonically fades away. Table 5.2 sheds more light on the ex-

tent to which pre- and post-OMT effects statistically differ from each other,

which on impact is the case for all countries bar Portugal (for which, how-

ever, the longer-run effect is significantly smaller than before).

Table 5.2 also displays the coefficients on the control variables. Interest-

ingly, in the ‘safe’ euro area countries - Germany, Finland and the Nether-

20 This might also explain why Saka et al. (2015), focusing only on impact effects, somewhat
counter-intuitively did not find any spillovers from Spain to Portugal.
21 The German response is not simply a quirk of the Bund-OIS spread. German CDS also
marginally increase in response to Spanish shocks. The (limited) responsiveness of German
CDS to turmoil in the periphery is consistent with the fact that German CDS were higher
during 2011/2012 than before or after this period.
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Figure 5.2. Yield spillovers from Spain

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. The range of the y-axis in figures B, F and H differs from that in the other figures.
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Table 5.2. Yield spillovers from Spain

∆ Spreadi,t+h (1) (2) (3) (4) (5) (6) (7) (8)

AT BE DE FI FR IT NL PT

h = 0
∆ SpreadES,t 0.33*** 0.44*** 0.05* 0.11** 0.40*** 0.79*** 0.15** 0.51

(0.05) (0.08) (0.03) (0.05) (0.06) (0.07) (0.06) (0.35)
∆ SpreadES,t * OMTt -0.29*** -0.35*** -0.09** -0.14** -0.35*** -0.26*** -0.16** 0.39

(0.07) (0.09) (0.04) (0.06) (0.07) (0.10) (0.07) (0.37)
h = 1
∆ SpreadES,t 0.43*** 0.86*** 0.11* 0.22** 0.55*** 1.15*** 0.27*** 1.46**

(0.13) (0.26) (0.06) (0.10) (0.12) (0.26) (0.10) (0.66)
∆ SpreadES,t * OMTt -0.42*** -0.74*** -0.17*** -0.28*** -0.58*** -0.60** -0.27** -0.37

(0.14) (0.27) (0.07) (0.11) (0.15) (0.27) (0.11) (0.67)

h = 3
∆ SpreadES,t 0.47** 1.08** 0.25** 0.26 0.15 0.60* 0.33*** 3.38***

(0.20) (0.46) (0.12) (0.17) (0.22) (0.31) (0.11) (0.78)
∆ SpreadES,t * OMTt -0.44** -0.98** -0.23* -0.21 -0.23 -0.14 -0.24* -2.14***

(0.21) (0.47) (0.13) (0.19) (0.24) (0.38) (0.14) (0.83)

h = 6
∆ SpreadES,t 0.18 0.44** 0.28** 0.10 0.15 -0.02 0.13 3.38***

(0.16) (0.21) (0.12) (0.15) (0.22) (0.40) (0.13) (1.19)
∆ SpreadES,t * OMTt -0.18 -0.48** -0.34*** -0.06 -0.23 0.14 -0.10 -2.75**

(0.16) (0.23) (0.13) (0.15) (0.24) (0.47) (0.14) (1.27)

h = 0
∆ Spreadi,t−1 0.06 0.24*** -0.10 -0.17* 0.05 0.21*** -0.17*** 0.27***

(0.05) (0.09) (0.08) (0.09) (0.06) (0.07) (0.05) (0.08)
∆ Spreadi,t−1 * OMTt -0.22*** -0.31*** -0.28*** -0.02 -0.17** -0.18** -0.05 -0.16*

(0.07) (0.10) (0.10) (0.10) (0.08) (0.08) (0.07) (0.09)
∆ OIS10t−1 0.11* 0.15** 0.13*** 0.11** 0.11 0.05 0.14*** 0.16

(0.06) (0.07) (0.04) (0.04) (0.07) (0.06) (0.03) (0.22)
∆ OIS10t−1 * OMTt -0.00 -0.01 -0.05 -0.02 -0.00 0.01 -0.03 -0.12

(0.06) (0.07) (0.04) (0.05) (0.08) (0.07) (0.04) (0.23)
∆ VIXt−1 0.04 0.01 -0.00 -0.00 0.07** -0.00 0.02 -0.08

(0.03) (0.03) (0.02) (0.03) (0.03) (0.05) (0.03) (0.12)
∆ VIXt−1 * OMTt -0.04 -0.02 -0.00 -0.01 -0.08** 0.06 -0.03 0.12

(0.03) (0.03) (0.03) (0.03) (0.03) (0.06) (0.03) (0.13)
∆ Euro Stoxxt−1 -0.50*** -0.64*** -0.24 -0.37** -0.44** -0.17 -0.19 -0.77

(0.19) (0.19) (0.16) (0.17) (0.21) (0.18) (0.13) (0.67)
∆ Euro Stoxxt−1 * OMTt 0.23 0.41* 0.16 0.09 0.24 0.34 -0.04 0.87

(0.20) (0.21) (0.17) (0.20) (0.23) (0.24) (0.15) (0.73)
∆ Bank CDSt−1 0.04 -0.03 -0.01 -0.01 0.03 0.11 0.05 0.49

(0.06) (0.09) (0.05) (0.04) (0.06) (0.08) (0.04) (0.31)
∆ Bank CDSt−1 * OMTt -0.02 0.04 0.01 0.04 -0.02 -0.09 -0.04 -0.46

(0.06) (0.09) (0.05) (0.04) (0.06) (0.08) (0.04) (0.31)
∆ BA spreadt−1 -0.05 -0.08 -0.25* -0.05 -0.28*** 0.13 -0.02 0.34***

(0.07) (0.09) (0.13) (0.05) (0.07) (0.16) (0.07) (0.11)
∆ BA spreadt−1 * OMTt 0.05 -0.05 0.15 -0.06 0.29* -0.34 -0.18 -0.28**

(0.09) (0.13) (0.30) (0.14) (0.17) (0.53) (0.26) (0.13)

Observations 1,787 1,791 1,790 1,788 1,788 1,792 1,782 1,788
Kleibergen-Paap underid p 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.02
Kleibergen-Paap weak ID F 10.10 8.72 9.39 9.49 10.49 8.60 9.40 10.41

Note: dependent variable: change in the spread between day t + h and day t− 1 of the country
listed in the top row. The change in the Spanish spread is instrumented with the shock series
documented in section 5.4.1. All regressions include five lags of the own spread, one lag of the
Spanish spread, and a pre- and post-OMT constant (see equation 5.3). HAC robust standard
errors in parentheses. *** p<0.01, ** p<0.05, * p <0.1. See figure 5.2 for the corresponding IRFs.
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lands - the coefficient on the lagged change of the own spread is negative.

That is, the spread is mean reverting. For Belgium, Italy, and Portugal, the

spread is more persistent, as is evident from the positive and statistically

significant lag of the change of the own spread. Austria and France are in-

termediate cases, with coefficients that are close to zero. After the introduc-

tion of the OMT, spreads become mean-reverting in all countries with the

exception of Portugal, where persistence nevertheless falls significantly.

Consistent with the results of Manganelli and Wolswijk (2009) and in line

with the risk-taking channel of monetary policy, an increase in the risk free

rate increases spreads in all euro area countries (statistically significant in

six out of eight cases). This is the case both before and after the introduction

of the OMT.

Prior to the OMT, an increase in the Euro Stoxx index leads to lower

spreads across the board. Non-crisis, non-safe haven countries Austria, Bel-

gium, and France are most sensitive to changes in this stock market index.

The relation between spreads and the Euro Stoxx index gets weaker post-

OMT. Changes in the VIX index have fewer effects. Only in France, prior to

the OMT, do we find a significant positive relation with spreads.

The effect of the lagged change in the bid-ask spread is somewhat diffi-

cult to interpret, as this series is strongly mean reverting: days with increases

in the bid-ask spread are followed by days of falling bid-ask spreads. The ef-

fect of using one-day lagged as opposed to contemporaneous BA spreads is

thus to switch the sign of the coefficient. The positive pre-OMT coefficient

for Portugal is best (cautiously) interpreted as less liquid markets being as-

sociated with falling spreads, while the opposite effect in France and Ger-

many suggests a ‘scarcity’ premium which might be expected for Germany

but which, given the other results, is somewhat surprising for France.

In the reported h = 0 regressions, the aggregate bank CDS index does

not significantly affect the spread of any of the countries in the analysis,

presumably because the index is too wide. At longer horizons, we do find

an effect in the Netherlands, with its big and internationally active banking

sector. This effect disappears after the announcement of the OMT.



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 186PDF page: 186PDF page: 186PDF page: 186

172 Chapter 5

5.5.2 Italy

Figure 5.3 and table 5.3 display the results for Italy. Prior to the introduction

of the OMT, shocks to the Italian spread induce significant spillovers to Aus-

tria, Belgium, France and Spain. Both on impact and overall, Spain is most

heavily affected: a shock to the Italian spread spills over for 81% on impact,

and over one-to-one after one day. The reaction of Spain to Italy largely re-

sembles the reaction of Italy to Spain, highlighting their interconnectedness.

Like in the Spanish case, the Portuguese spread is slow to respond: it

takes 12 days before the peak effect is reached (not shown), though confi-

dence intervals are very large.

Overall, spillovers from Italy are mostly smaller and shorter lived than

those originating in Spain, but also less precisely estimated. More than in the

case of Spain, there is evidence of a negative response of Dutch, Finnish and

German spreads, though prior to the OMT this response is never statistically

significant.

The coefficients on the control variables are as before. Spain joins the

club of vulnerable countries in terms of the persistence of its spread move-

ments. As in the Portuguese case, some persistence remains even after the

introduction of the OMT, though notably less than before.

5.5.3 Response of pan-European variables

So far, we have established sizable sovereign risk spillovers from Spain and,

to a lesser extent, Italy to large parts of the eurozone. This suggests that a

response might also be visible in pan-European financial variables, which

could provide some context to our earlier results.

To this end, figures 5.4A and 5.4B report the response of our measure

of the risk-free rate itself. On impact, prior to the OMT, the 10 year OIS

rate marginally falls in response to increases in either the Spanish or the

Italian spread. A 100 bps shock to the Italian spread on impact pushes the

OIS rate down by 15 bps, an equivalent shock to the Spanish spread has an

effect of -18 bps. From h = 2 onward, the response is never significantly
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Figure 5.3. Yield spillovers from Italy

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Italian spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. The range of the y-axis in figures B, D and H differs from that in the other figures.
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Table 5.3. Yield spillovers from Italy

(1) (2) (3) (4) (5) (6) (7) (8)
∆ Spreadi,t+h AT BE DE ES FI FR NL PT

h = 0
∆ SpreadIT,t 0.28*** 0.31*** 0.03 0.81*** 0.11 0.29** 0.07 0.07

(0.10) (0.12) (0.08) (0.17) (0.10) (0.12) (0.08) (0.47)
∆ SpreadIT,t * OMTt -0.29** -0.30** -0.12 -0.28 -0.17 -0.29** -0.10 0.45

(0.11) (0.13) (0.09) (0.17) (0.11) (0.13) (0.09) (0.49)

h = 1
∆ SpreadIT,t 0.12 0.38 -0.07 1.27*** -0.01 0.23 -0.11 1.05

(0.20) (0.28) (0.10) (0.43) (0.14) (0.28) (0.11) (0.83)
∆ SpreadIT,t * OMTt -0.14 -0.36 0.01 -0.94** -0.03 -0.24 0.09 -0.65

(0.21) (0.28) (0.12) (0.44) (0.15) (0.29) (0.12) (0.85)

h = 3
∆ SpreadIT,t -0.34 -0.17 -0.04 0.81 -0.05 -0.34 -0.10 1.45

(0.24) (0.47) (0.14) (0.75) (0.19) (0.38) (0.17) (1.04)
∆ SpreadIT,t * OMTt 0.34 0.22 0.01 -0.65 0.00 0.38 0.10 -1.36

(0.25) (0.48) (0.15) (0.75) (0.20) (0.38) (0.17) (1.11)

h = 6
∆ SpreadIT,t -0.10 0.41 0.01 0.03 0.19 -0.27 -0.07 1.75

(0.44) (0.97) (0.33) (1.48) (0.52) (0.57) (0.35) (1.10)
∆ SpreadIT,t * OMTt 0.01 -0.43 -0.03 0.02 -0.26 0.27 0.05 -2.16*

(0.45) (0.97) (0.33) (1.48) (0.52) (0.57) (0.35) (1.22)
h = 0
∆ Spreadi,t−1 0.09 0.21** -0.10 0.30*** -0.17* 0.04 -0.17*** 0.26***

(0.07) (0.10) (0.08) (0.04) (0.09) (0.07) (0.05) (0.08)
∆ Spreadi,t−1*OMTt -0.24*** -0.27** -0.28*** -0.16* -0.02 -0.15 -0.05 -0.19**

(0.09) (0.11) (0.10) (0.08) (0.02) (0.10) (0.08) (0.09)
∆ OIS10t−1 0.12*** 0.15** 0.12*** -0.02 0.10** 0.13** 0.13*** 0.20

(0.05) (0.07) (0.04) (0.08) (0.05) (0.05) (0.03) (0.23)
∆ OIS10t−1 * OMTt -0.02 -0.01 -0.04 0.02 -0.01 -0.03 -0.01 -0.16

(0.05) (0.07) (0.05) (0.09) (0.05) (0.06) (0.04) (0.25)
∆ VIXt−1 0.02 -0.03 -0.01 -0.06 -0.01 0.04 -0.00 -0.18

(0.03) (0.04) (0.03) (0.06) (0.03) (0.04) (0.02) (0.16)
∆ VIXt−1*OMTt -0.02 0.02 0.01 0.05 0.00 -0.04 -0.01 0.22

(0.04) (0.04) (0.03) (0.06) (0.03) (0.04) (0.03) (0.16)
∆ Euro Stoxxt−1 -0.46*** -0.61*** -0.25* 0.15 -0.36** -0.36 -0.20* -0.80

(0.18) (0.23) (0.14) (0.22) (0.17) (0.22) (0.12) (0.70)
∆ Euro Stoxxt−1 * OMTt 0.18 0.36 0.16 -0.23 0.10 0.14 -0.02 0.93

(0.20) (0.25) (0.16) (0.27) (0.19) (0.24) (0.14) (0.76)
∆ Bank CDSt−1 -0.00 -0.04 -0.01 -0.04 -0.02 -0.01 0.05 0.49

(0.06) (0.08) (0.04) (0.09) (0.04) (0.05) (0.04) (0.32)
∆ Bank CDSt−1 * OMTt 0.02 0.05 0.02 0.04 0.05 0.02 -0.04 -0.46

(0.06) (0.09) (0.04) (0.09) (0.04) (0.05) (0.04) (0.32)
∆ BA spreadt−1 -0.09 -0.08 -0.27* 0.06 -0.04 -0.23*** 0.01 0.33***

(0.07) (0.09) (0.14) (0.11) (0.05) (0.07) (0.07) (0.11)
∆ BA spreadt−1 * OMTt 0.11 -0.03 0.18 -0.07 -0.07 0.21 -0.21 -0.28**

(0.09) (0.14) (0.31) (0.25) (0.15) (0.17) (0.27) (0.13)

Observations 1,787 1,791 1,790 1,792 1,788 1,788 1,782 1,788
Kleibergen-Paap underid p 0.01 0.01 0.02 0.01 0.01 0.00 0.02 0.01
Kleibergen-Paap weak ID F 13.24 11.84 7.74 9.72 8.60 8.74 8.56 8.22

Dependent variable: change in the spread between day t + h and day t − 1 of the country
listed in the top row. The change in the Italian spread is instrumented with the shock series
documented in section 5.4.1. All regressions include five lags of the own spread, one lag of
the Italian spread and a pre- and post-OMT constant (see equation 5.3). HAC robust standard
errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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different from zero, although point estimates move around a little. After the

OMT, dynamics are similar, but the impact effect of Spanish shocks loses

significance.

A first thing to take away from this is that the fall of the OIS rate resulting

from a shock in Spain is similar in magnitude to the increase in Dutch and

Finnish spreads reported earlier. Thus, Dutch and Finnish yields do not move

much in response to a shock in Spain. For Germany, the net effect is that

on impact its yield falls in response to both Spanish or Italian shocks. A

second thing to note is that the point estimates of the effect on the OIS rate

fluctuate somewhat - within relatively wide confidence bands. This serves

as a reminder that with the LP-IV approach, small day-to-day variations

should not be over-interpreted. Specifically, when looking at spillovers from

Spain to the other euro area countries, the fact that spillovers turn somewhat

negative at h = 10 largely seems to reflect a small upward movement of the

OIS rate. As figure 5.4A illustrates, this is a bleep, with the coefficient falling

back to zero in the following days.

An important element of the euro crisis has been the so-called ‘doom

loop’ between banks and sovereigns. For this reason, we have included (the

log of) the lagged change of the aggregate European banking CDS index as

control in all regressions. In figures 5.4C and 5.4D, we instead plot the con-

temporaneous response of this bank CDS index to shocks to the Italian and

Spanish sovereign spreads. We find that, prior to the OMT, the CDS index

increases in reaction to increases in both Spanish and Italian spreads. Post-

OMT, we still find an impact effect, but especially in Italy it dies out quicker

than before. In Spain, there is no notable difference pre- and post-OMT. This

conclusion does somewhat depend on the use of the natural logarithm of

the index, however: in absolute terms, the reaction was a bit stronger prior

to the OMT. The sensitivity of the estimation to this choice reflects that the

index was generally at a far higher level in the pre-OMT period.

The response of the Euro Stoxx stock market index is also in line with

earlier findings. Prior to the OMT, Spain appears a bigger risk for the Eu-

ropean economy than Italy: changes in the Spanish spread have a larger (as
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Figure 5.4. Response of pan-European variables

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread
(figures A, C and E) or the Italian spread (figures B, D and F), instrumented with our narrative shock
series (see equation 5.3). The green solid line displays the post-OMT IRF. 90% confidence bands are
calculated using HAC robust standard errors. Sample period: 2009M6 - 2016M6.
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well as more precisely estimated) effect on the stock index than changes in

the Italian spread. The pre- / post-OMT split is also notably clearer in the

Spanish case.

5.5.4 External effects

When the euro area as a whole is perceived to be at risk, this might well have

global effects. Investigating these effects in an event study, Stracca (2015)

find that during 2010-2012 crisis-related events in the euro area contribute

to a rise in global risk aversion (as captured by the VIX index), a small fall in

interest rates of other ‘safe’ countries, and a depreciation of the euro. In the

following, we build on this by testing whether an increase in the Spanish

or Italian sovereign spread affects the the VIX index, the yield on 10 year

US sovereign bonds, and the euro-dollar exchange rate, and if this changed

after the OMT. The methodology is similar as before, though we now add

the (lagged) Dow Jones index and US interest rate to the set of controls.

We find that prior to the OMT, the US interest rate falls in response to

upward changes in the Spanish and Italian yield spreads (see figure 5.5A

and 5.5B). The strength of the spillover is similar in both countries, though,

as before, the estimate for Italy is less precise. After the announcement of

the OMT, this effect disappears.

The downward movement of US rates in response to an intensification

of the euro crisis could reflect its global safe haven status, in which case

we would also expect to see an increase in global risk aversion following

Spanish and Italian shocks. To this end, figure 5.5C and 5.5D display the re-

sponse of the VIX index. Prior to the OMT, it indeed increases in response to

both Spanish and Italian shocks, though only significantly so for the former.

Post-OMT, this effect disappears.

Prior to the OMT, we also document a consistent downward effect of

changes in the Spanish and Italian spread on the euro-dollar exchange rate.

In terms of size, the effect is actually slightly bigger for Italy, though the

Italian impulse response function is a bit erratic (due to a spike at h = 4).

Post-OMT, this effect is smaller and shorter lived than before, but it does not
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disappear completely.

5.6 Sensitivity

5.6.1 Shorter and symmetric intervals around OMT

In our main analysis, our pre-OMT period covers June 1, 2009 until June 25,

2012. Our post-OMT period is a bit longer, covering June 26, 2012 through

June 30, 2016. We believe this entire period to be of interest, as it, for instance,

allows us to show that the OMT opened the door to a durable new regime.

Additionally, identification is supported by having more data.

At the same time, however, more things happened in this period than

just the announcement of the OMT. In the years prior to the introduction

of the OMT, cross-border banking exposures have been gradually reduced.

It is possible, therefore, that cross-border sovereign risk spillovers had al-

ready been gradually falling before the OMT. In the years after the OMT,

many other policy initiatives were taken that might plausibly have affected

spillovers in sovereign debt markets. On 9 March 2015, for instance, the ECB

launched its quantitative easing program (dubbed Asset Purchase Program,

or APP) and started buying substantial amounts of euro area sovereign debt.

It is possible that part of the more muted post-OMT sovereign risk spillovers

are in fact the consequence of such later interventions.

To isolate the effects of the OMT, we therefore now shrink our sample

period. We rerun our regressions for symmetric two year (one year before

the OMT, until one year after) and one year samples. Shortening the sample

period puts an increasing amount of strain on our identification strategy.

However, as much news was concentrated in 2012 / 2013, identification is

generally still acceptable.22 For the two-year window, results are very sim-

ilar to those reported before, confirming the break taking place around the

22 Even when using the one year sample, it always remains possible to reject underidentifi-
cation at the 5% level. For Spain, values for the Kleibergen-Paap rk Wald F statistic generally
remain close to 10, for Italy, values fall more notably, especially when using the one-year
interval.
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Figure 5.5. External effects

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread
(figures A, C and E) or the Italian spread (figures B, D and F), instrumented with our narrative shock
series (see equation 5.3). The green solid line displays the post-OMT IRF. 90% confidence bands are
calculated using HAC robust standard errors. Sample period: 2009M6 - 2016M6.
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OMT, and ruling out alternative explanations like the APP. See figure 5.6

and 5.7 in Appendix C.

For the one-year window, where identification is more challenging, main

results are confirmed too, with a few minor but interesting deviations (see

figure 5.8 and 5.9 in Appendix C). Germany’s pre-OMT response to Spain

is more muted, and its response to Italy more notably negative, than when

using longer samples, suggesting that any small upward movements of the

German spread took place early in the crisis. The pre-OMT Belgian response

to Spain remains notable, but falls somewhat compared to earlier estimates.

This could reflect that Belgian vulnerability had already been falling some-

what prior to the OMT.23 Yet, the break around the OMT remains extremely

clear also in this short sample. For all other countries spillovers are as be-

fore, with the caveat that the confidence intervals for spillovers from Italy

widen further.

5.6.2 Specification of the LP model

In our baseline model, we have opted for a relatively parsimonious specifi-

cation, only including the most commonly used control variables and a lim-

ited number of lags. This makes for a more transparent regression and facil-

itates presentation and interpretation of the control variables. As discussed

in section 5.4, there are also advantages to richer specifications, amongst

which the fact that assumptions for IV exogeneity become less stringent.

In contrast, if one takes our identification strategy at face value but instead

doubts the exogeneity of some of the (lagged) control variables, an even

leaner model can also be argued for.

To test the sensitivity of our results to the exact version chosen, we have

estimated two more specifications: a full model, and an extremely lean

model. The full model includes additional (lagged and first differenced)

variables controlling for the domestic and European economic situation -

23 This is confirmed by a casual inspection of spread levels. Whereas Spanish and Italian
sovereign spreads peaked right around the announcement of the OMT, Belgian spreads
peaked in November 2011.
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the domestic stock market index, the CITI group economic surprise index,

the VSTOXX index (the European equivalent of the VIX), the euro-dollar

exchange rate, and the short-term EONIA interest rate. To capture any

residual autocorrelation we now also include 10 lags of the own spread, as

well as 5 lags of all control variables and the lagged Spanish and Italian

interest rates. The lean model, on the other hand, excludes all control

variables other than the lagged changes of the own and foreign yield

spread.

Results are presented in Appendix C (figures 5.10–5.13). As to the full

model, spillovers are very similar to those presented before, with confidence

intervals shrinking slightly. None of the additional controls has significant

effects across the board, though for individual countries occasionally one of

the longer lags of the own spread and/or the new controls (mostly lags of

the euro-dollar, the CITI surprise index, or the EONIA) have a significant

impact. As to the lean model, results are qualitatively unchanged, but es-

timated spillovers increase somewhat, and confidence intervals marginally

widen, compared to the baseline results presented earlier.

5.6.3 Including leads and lags of instruments

Given the assumption of lead/lag exogeneity, Stock and Watson (2018) note

that in an LP-IV framework it is theoretically possible to include both leads

and lags of the instrument as control variables in order to enhance estima-

tion efficiency. Controlling for lags of the instrument has the additional ad-

vantage that, in case of serial correlation in the shock series, it makes sure

that the instrument only picks up the effect of the time t shock.

Including leads of the instrument helps to deal with the issue high-

lighted by Teulings and Zubanov (2014) that, at longer horizons, local

projection estimates might be biased because in the estimation process

shocks occurring between time t and t + h are ignored. As a pragmatic

solution, they suggest to directly include these shocks in the regression.

We have therefore re-estimated the model including 2 lags and 10 leads

(i.e. covering the entire forecast horizon) of the instruments (see figures 5.14
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and 5.15 in Appendix C). For Italy, point estimates are similar as before,

while the efficiency gain results in somewhat smaller confidence intervals.

As a result, we now do find statistically significant spillovers from Italy to

Portugal (still taking 12 days to reach its peak).

Regarding spillovers from Spain, controlling for lagged values of the in-

strument proves more relevant, with ‘peak’ estimates of spillovers falling

a little.24 This is most visible for countries where spillovers are largest: for

Belgium the peak spillover effect falls from a slightly larger than one-to-

one effect, to a slightly smaller effect. Most notably, for Portugal, the max-

imum spillover effect falls by about 60 bps. The exact size of the (quite ex-

treme and imprecisely estimated) spillover effect to Portugal should be in-

terpreted with some caution. Overall however, results are similar to those

presented in the main text, both in terms of the size and persistence of pre-

OMT spillovers, as well as in terms of the clear break around the OMT an-

nouncement.

5.6.4 Instrument validity

The exogeneity of our instrument largely hinges on our use of high-

frequency data. The arguably most contentious part of our shock series

concerns the market reaction to overnight events, for which it is much

harder to ascertain that no other events interfere. We take two approaches

to make sure that this does not unduly affect our results. First, we generate

an additional instrument: the market reaction in a very short window

around the event (15 minutes before until 15 minutes after), only for

events occurring during trading hours. Including this additional, and more

evidently exogenous, instrument in our regressions allows us to conduct

tests of over-identifying restrictions. We obtain separate P-values for the

Hansen test for each forecast lead of every bilateral regression, providing

us with a distribution of P-values ranging from 0.04 to 0.99. Out of the 160

tests done, the null hypothesis of exogeneity is only rejected thrice at the

24 Further inspection indeed suggests (minor) serial correlation in the Spanish shock series,
with a regression of the shock on its lag giving a coefficient of 0.11.
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10% level and once at the 5% level. Overall therefore, the Hansen-test does

not point to an endogeneity problem.

As a second and more rigorous approach, we exclude all overnight

events. This reduces the number of event days in our dataset by about a

quarter (to 66 for Spain and 55 for Italy). It weakens identification, particu-

larly post-OMT, and more so for Italy than for Spain. However, while Italian

post-OMT confidence intervals widen as a result, our results are otherwise

confirmed (see figures 5.16 and 5.17 in Appendix C). Qualitatively most

affected is, again, the estimated spillover effect from Spain to Portugal: the

peak effect of a 100 bps shock to the Spanish spread on the Portuguese

spread falls from around 340 bps, to around 240 bps. Our baseline estimate

was thus to a considerable degree driven by overnight events. This serves

as a second reminder that the point estimates for spillovers to Portugal

should be interpreted with some caution.

5.7 Concluding remarks

Sovereign risk spillovers are often dubbed contagion when they have sub-

stantially increased vis-à-vis a certain ‘quiet’ baseline period. In this chapter,

we adopt a reverse logic, comparing sovereign risk spillovers at the peak of

the crisis with those after the announcement of the ECB’s OMT program.

During 2009-2012, we document sizable yield spillovers between Italy

and Spain, from Spain to Portugal, and from Spain and Italy to non-crisis,

non-safe haven countries such as Belgium, France and Austria. During this

period, we find spillovers from Spain to be more persistent than those from

Italy, and also to have larger external effects on global financial variables

such as the VIX index. During this period, developments in both countries

also significantly affect the euro-dollar index and risk-free interest rates in

the US. After the announcement of the OMT, spillovers to non-crisis, non-

safe haven countries disappear almost completely, as do most spillovers to

global financial markets. Some effect on the exchange rate, however, per-

sists, as do limited spillovers between Italy, Spain and Portugal.
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The sharp break around the OMT holds both for the full, 2009-2016, sam-

ple, as well as for symmetric, shorter windows around Mario Draghi’s ini-

tial ‘whatever it takes’ speech. As such, we can rule out that the reduction in

spillovers is driven by later developments, such as the ECB’s Asset Purchase

Program. Nevertheless, the announcement of the OMT was not a standalone

event. It has even been suggested that other improvements to the EMU’s in-

stitutional framework, such as the Banking Union, were seen by the ECB as

prerequisites for the OMT (see e.g. Hartmann and Smets, 2018). These more

gradual steps might very well have contributed to a reduction of spillovers.

Yet, the sharp break around the announcement of the OMT even in short

samples suggests that it, at the very least, has been an important factor in

limiting contagion.

That the mere announcement of the OMT so drastically reduced

sovereign risk spillovers suggests that at the height of the crisis, spillovers

had a significant non-fundamental component. While the terminology is

contentious, referring to this as contagion does not appear to be much of a

stretch. Our analysis also provides evidence for the incredible effectiveness

of the OMT announcement. While ECB-President Draghi has, because of his

‘whatever it takes’ speech, frequently been hailed as savior of the Eurozone,

actual evidence on the effectiveness of the OMT beyond its short-term

effects on spreads has been fairly scarce. Our results suggest that, due to the

OMT, problems in even large individual member states remain much more

contained, greatly enhancing the stability of the eurozone as a whole.
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Appendix A: Outliers

Outlier checks have been performed by inspecting the (tick-to-tick) changes

in ask, bid and mid yields, as well as by checking bid-ask spreads.

Data quality generally appeared to be high. Two types of data errors

were noted. Firstly, large jumps in both bid and ask yields that were driven

by a comma in the wrong place (i.e. a yield jumping from 0.85% to 8.5%).

These were corrected. Secondly, some zero bid or ask spreads were noted.

When both bid and ask yields were equal te zero, the observation was

dropped. When one of the two was exactly zero, and the absolute bid-ask

spread was larger than 0.5%, the observation was dropped as well. All cases

in which bid and ask spreads were closer together, but where one of them

was exactly equal to zero, were inspected manually to see if they fitted

within the pattern of the data.

Though the number of ticks per minute is generally high (on average 30-

35 for both countries), they are not distributed uniformly over the day nor

the sample period. Occasional missing minutes do exist. Often this is really

an individual missing minute, sometimes the market in a specific country

opened later than usual, or the market is truly illiquid. As a first step, all

single missing minutes are interpolated. If more than one minute is missing

in succession and this results in it being not possible to compute the market

reaction to a news story, the data is checked manually. In three cases this has

resulted in gaps from 2 to 5 minutes being interpolated.
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Appendix B: Summary statistics

Table 5.4. Summary statistics

Obs Mean Std. dev. Min Max

OMT = 0

∆ Spread AT 804 0.000 0.048 -0.294 0.277

∆ Spread BE 806 0.001 0.070 -0.382 0.367

∆ Spread DE 804 0.000 0.030 -0.234 0.167

∆ Spread ES 806 0.006 0.112 -0.665 0.531

∆ Spread FI 802 -0.001 0.037 -0.215 0.186

∆ Spread FR 801 0.000 0.050 -0.258 0.284

∆ Spread IT 806 0.005 0.111 -0.854 0.629

∆ Spread NL 791 0.000 0.033 -0.207 0.210

∆ Spread PT 800 0.012 0.217 -1.724 1.923

∆ OIS10 806 -0.003 0.048 -0.213 0.190

∆ Yield US 806 -0.003 0.063 -0.200 0.200

∆ ln(VIX) 806 -0.001 0.070 -0.351 0.405

∆ ln(Euro Stoxx) 806 0.000 0.016 -0.063 0.098

∆ ln(bank CDS index) 806 0.001 0.028 -0.149 0.154

∆ ln(eurodollar) 806 0.000 0.007 -0.027 0.018

Event series ES 807 0.001 0.013 -0.088 0.230

Event series IT 807 0.001 0.012 -0.060 0.155

OMT = 1

∆ Spread AT 983 -0.001 0.025 -0.099 0.189

∆ Spread BE 989 -0.001 0.028 -0.170 0.211

∆ Spread DE 989 0.000 0.020 -0.096 0.129

∆ Spread ES 991 -0.005 0.078 -0.509 0.556

∆ Spread FI 989 0.000 0.022 -0.082 0.227

∆ Spread FR 989 -0.001 0.025 -0.113 0.153

∆ Spread IT 991 -0.004 0.070 -0.437 0.527

∆ Spread NL 989 0.000 0.022 -0.081 0.154

∆ Spread PT 989 -0.007 0.112 -0.583 0.864

∆ OIS10 991 -0.001 0.037 -0.121 0.162

∆ Yield US 991 0.000 0.047 -0.170 0.210

∆ ln(VIX) 991 0.000 0.076 -0.437 0.401

∆ ln(Euro Stoxx) 991 0.000 0.013 -0.090 0.047

∆ ln(bank CDS index) 991 -0.001 0.071 -0.714 0.707

∆ ln(eurodollar) 991 -0.000 0.006 -0.037 0.025

Event series ES 991 0.000 0.015 -0.254 0.169

Eevent series IT 991 0.001 0.015 -0.126 0.328
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Appendix C: Sensitivity
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Figure 5.6. Yield spillovers from Spain - two year interval around OMT
announcement

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2011M7 - 2013M7.
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Figure 5.7. Yield spillovers from Italy - two year interval around OMT
announcement

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Italian spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2011M7 - 2013M7.
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Figure 5.8. Yield spillovers from Spain - one year interval around OMT
announcement

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
20121M1 - 2013M1.



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 205PDF page: 205PDF page: 205PDF page: 205

Euro area sovereign risk spillovers before and after the OMT 191

Figure 5.9. Yield spillovers from Italy - one year interval around OMT
announcement

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Italian spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2012M1 - 2013M1.
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Figure 5.10. Yield spillovers from Spain - full set of controls

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. All regressions contain the expanded set of (lagged) controls described in section
5.6.2.
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Figure 5.11. Yield spillovers from Italy - full set of controls

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Italian spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. Sample period: 2009M6 - 2016M6. All regressions contain the expanded set of (lagged) controls
described in section 5.6.2.
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Figure 5.12. Yield spillovers from Spain - no control variables

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. Regressions contain no control variables other than 5 lags of the home spread and
1 lag of the Spanish spread.
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Figure 5.13. Yield spillovers from Italy - no control variables

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Italian spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. Regressions contain no control variables other than 5 lags of the home spread and
1 lag of the Italian spread.



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 210PDF page: 210PDF page: 210PDF page: 210

196 Chapter 5

Figure 5.14. Yield spillovers from Spain - including leads and lags of the
instruments

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. All regressions contain two lags and 10 leads of the instruments as additional controls.
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Figure 5.15. Yield spillovers from Italy - including leads and lags of the
instruments

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Italian spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. All regressions contain two lags and 10 leads of the instruments as additional controls.
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Figure 5.16. Yield spillovers from Spain - excluding overnight events

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Spanish spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. The instrument set for the Spanish spread only contains timeable events that took
place when markets were open.
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Figure 5.17. Yield spillovers from Italy - excluding overnight events

Note: the red dashed line displays the pre-OMT IRF to a 100 bps positive shock to the Italian spread,
instrumented with our narrative shock series (see equation 5.3). The green solid line displays the post-
OMT IRF. 90% confidence bands are calculated using HAC robust standard errors. Sample period:
2009M6 - 2016M6. The instrument set for the Italian spread only contains timeable events that took
place when markets were open.
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Chapter 6

Conclusion

6.1 Summary

This thesis has focused on the consequences of European monetary inte-

gration and the associated minimal form of fiscal integration. Chapters 2, 3

and 4 concentrated on what went wrong, or is often perceived to have gone

wrong, in the run-up to the euro crisis. Chapter 5 focused on the crisis itself,

and on the effectiveness of one of the main measures that has been taken to

contain it, the ECB’s OMT program.

In chapter 2, we highlighted how many of the imbalances that build up

during EMU’s first decade can be traced back to the steep fall of interest

rates in Southern European during the run-up to the introduction of the

euro. Falling interest rates sparked a domestic demand boom, which in turn

drove up wages, fueled growth of the nontradable sector, and contributed to

diverging competitiveness positions between the Northern and the South-

ern half of the euro area as well as persistent current account imbalances. As

foreign borrowing was not matched by an increasing capacity to repay, sol-

vency problems were bound to emerge. In the model, a debt-elastic interest

rate made sure that the debt eventually stabilized. In reality, interest rates for

a long time did not react at all to the accumulating debt. A leaning-against-

the-wind type of fiscal policy, or possibly macroprudential measures, could

have helped to moderate the build-up of imbalances. In the absence of such
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measures, investors ‘waking up’ during the crisis induced a sharp rebalanc-

ing process during which Southern GDP fell. Our analysis suggests that a

deepening of the European internal market – i.e. fostering competition in

the market for tradables – could offer a growth-friendly way of speeding up

the necessary shift of resources towards the tradable sector in the South.

Chapters 3 and 4 focus on the coordination of fiscal policies within EMU.

To date, this has mainly taken place via rules aimed at limiting the freedom

of national governments to conduct deficit spending. In chapter 3, we high-

lighted that the way these rules are designed – specifically their forward-

looking nature and the focus on the 3%-threshold – can lead to side effects.

More specifically, for euro area member states, we showed that the official

forecasts used to judge compliance with the SGP suffer from a bias when

the 3%-threshold threatens to bind. We also provided suggestive evidence

that this bias is smaller in EMU member states where an independent fiscal

council produces the national forecasts. This suggests that reducing govern-

ments’ influence on (national) forecasts also helps supranational institutions

to prepare unbiased forecasts. Chapter 4 offered a more optimistic message

regarding compliance with the fiscal framework. Our results in this chap-

ter suggest that the corrective part of Europe’s fiscal rules has largely done

what it intended to do. The Excessive Deficit Procedure (EDP) – aimed at

reducing budget deficits to less than 3% of GDP – has succeeded in getting

euro area member states to tighten fiscal policy, even though this chapter

too showed that planned fiscal effort has been somewhat larger than actual

effort.

Finally, in chapter 5 we concentrated on the euro crisis and its after-

math. We showed that during 2009-2012 shocks to the Italian and Spanish

sovereign spreads induced sizable spillovers to other euro area member

states. Not only did Italian spreads react strongly to Spanish spreads, and

vice versa, but also non-crisis, non-safe haven countries such as Belgium,

France and Austria suffered from substantial sovereign risk spillovers.

These often only reached their peak 2-3 days after the initial shock. The

systemic nature of the euro crisis was illustrated by the fact that, during
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2009-2012, the euro-dollar exchange rate and US government bond yields

proved sensitive to events in both Italy and Spain. Our results confirm the

announcement of the OMT as a watershed moment: since then, spillovers to

non-crisis, non-safe haven countries have disappeared almost completely.

While some spillovers among more vulnerable countries persist, these are

smaller and shorter-lived than before. Overall, this chapter highlighted

that, since the announcement of the OMT, problems in individual member

states remain much more contained, greatly enhancing the stability of the

eurozone as a whole.

6.2 Way forward

The first twenty years of the euro have been eventful. Perhaps this should

not have come as a surprise: the introduction of the euro represented a gi-

gantic economic experiment.1 From this perspective, the mere fact that it is

still around – surviving the deepest global recession since the 1930s – is im-

pressive. Yet, the euro has not delivered all that was hoped for. As is evident

from this thesis as well as from the wider crisis, the original architecture of

EMU contained several shortcomings that contributed to the build-up of im-

balances and the depth of the eventual crisis. Most of these have been fixed

or at least mitigated, although vulnerabilities remain.

Firstly, while the founders of EMU clearly worried about excessive

deficit spending by governments, they chose to ignore countries’ overall

external positions. This has proven unhelpful. As highlighted in chapter

2, the availability of cheap foreign credit tends to boost domestic demand

but not exports. This can result in a mismatch between external debt and

export capacity that puts pressure on a country’s solvency regardless of

whether the borrowing is done on account of the private or the public

sector. If markets do not impose limits on how much external debt EMU

member states can rack up before it is too late, European policy makers

1 This is nicely illustrated by the discussion in Buiter and Sibert (1997) on whether the in-
troduction of the euro would be a leap in the dark or ‘merely’ a step into the unknown.



534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert534490-L-sub01-bw-Gilbert
Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019Processed on: 28-8-2019 PDF page: 218PDF page: 218PDF page: 218PDF page: 218

204 Chapter 6

must do so. Steps in this direction have been taken. A new set of rules, the

Macroeconomic Imbalance Procedure (MIP) has been introduced. Central

to the MIP is a score-board containing 11 indicators, covering multiple

sources of macroeconomic imbalances as well as various ‘social indicators’.2

If a country scores poorly on any of the indicators this can trigger an

in-depth review by the EC, which can eventually result in country-specific

policy recommendations and, in case of non-compliance, a penalty. So

far, however, first indications are that the MIP is not (yet) very effective

(see Darvas and Leandro, 2015). To facilitate monitoring and enforcement,

simplification and increased focus is desirable.

Secondly, Europe’s fiscal rules themselves require a rethink. The SGP has

received significant criticism for perceived non-compliance. This thesis has

shown the actual picture to be more nuanced, with EDP recommendations

being lived up to quite well. Less clear is whether the SGP has always fo-

cused on the right targets. Up to the crisis-inspired 2011 reforms, only the 3%

of GDP threshold for the budget deficit had any bite. The debt criterion had

not been operationalized, while the preventive arm of the SGP – aimed at

creating a safety margin to the 3%-threshold – relied on peer pressure only

and was largely ignored (DNB, 2016). As a consequence, countries with a

high debt but a deficit below 3% of GDP were left off the hook completely.

This has contributed to the fact that some countries entered the crisis with

little fiscal space. Following the crisis, the focus on the 3%-threshold also

implied that even countries with modest debt levels were required to en-

gage in pro-cyclical fiscal tightening. The 2011 and 2013 revisions of the SGP

have, on paper at least, addressed most of these ills. Among other changes,

the debt criterion has been operationalized, while the preventive arm now

also foresees in the possibility of sanctions for non-compliance. The cost of

all this is that the SGP, much like the MIP, has become very complicated.

Especially in the preventive arm, an abundance of exceptions and discre-

tionary margins undermines enforceability (European Court of Auditors,

2018). This highlights the difficult trade-off between completeness and en-

2 Such as youth unemployment. See Hessel et al. (2017) for a more elaborate discussion.
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forceability. Given that, by itself, the level of public debt already is a sum-

mary indicator of the health of public finances, a simplification of the rules

that puts the debt level at its core might offer a viable way forward (see also

Eijffinger, 2010).

Thirdly, the crisis has put into spotlight the interconnectedness of banks

and governments, and the absence of mechanisms to prevent or otherwise

deal with a failure of either. This has contributed to a crisis response that, in

the words of Lane (2012), was ’makeshift and chaotic’ at least until mid-2012,

while Corsetti et al. (2019) blame the absence of credible and timely policies

to backstop banks and sovereigns for a recovery ‘delayed for a decade’.3 It

is in this area that most progress has been made, from the creation of the

banking union and the Single Resolution Mechanism for banks to the intro-

duction of the European Stability Mechanism (ESM) and the announcement

of the OMT program. At the time of writing, efforts to strengthen the ESM

are ongoing, while the banking union still needs to be completed with a

common, European, deposit insurance scheme to further reduce financial

fragmentation and the risk of capital flight.

The combined effect of the measures that have been taken in the areas

outlined above has been to the reduce the chance of a new euro crisis. More-

over, in case something would go wrong, the toolkit to deal with it is sub-

stantially more developed than before 2011. However, progress has not been

evenly distributed across all areas. Especially the revised and expanded

governance framework still needs to prove its effectiveness, while the ar-

guably biggest reform – the introduction of the banking union – remains in

need of completion. Incremental progress across the lines suggested remains

important to further boost the euro area’s economic resilience.

Going forward, important choices that will shape EMU’s ultimate form

remain to be made. An important ongoing discussion, academically as well

as politically, is to what extent it is necessary and/or welcome to expand

fiscal risk sharing (see e.g. De Haan and Kosterink, 2018). From one end of

3 Neither view is undisputed, with former ECB-president Jean-Claude Trichet referring to
the crisis response as ‘quick and imaginative’ (Trichet, 2019).
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the spectrum, calls have been made to reduce or eliminate risk sharing and

to restore the credibility of the no bail-out clause. These proposals are often

rooted in the belief that, firstly, a lack of fiscal discipline was a major cause

of the crisis and, secondly, European fiscal rules are ineffective. This thesis

has argued reality to be much more nuanced. Moreover, as highlighted in

chapter 5, when going in this direction a way will need to be found to guard

fundamentally healthy member states from the risk of contagion and self-

fulfilling debt crises. As also argued by De Haan et al. (2014), not doing so

would unnecessarily increase risk premia and borrowing costs. This would

likely be most relevant during economic downturns, limiting the ability

of fiscal policy to act counter-cyclically, and reduce welfare. Yet, it is not

clear that proponents of this vision are much concerned with such scenar-

ios. As former ECB chief economist Jürgen Stark puts it: “Why [...] should

a “sound” eurozone member state need to obtain a “contingent credit line”

[needed to be eligible for the OMT – NG] unless it is harboring hidden weak-

nesses?” (Stark, 2018).

More promising from a theoretical perspective, though not without po-

litical economy risks, are calls for increased fiscal risk sharing. The intro-

duction of eurobonds – centrally-issued, jointly-guaranteed bonds for fi-

nancing at least part of the euro area countries’ public debt – could, for

instance, further reduce financial fragmentation in the euro area, increase

the availability of safe assets, and make it easier to implement (unconven-

tional) monetary policy measures (Claessens et al., 2012, Gilbert et al., 2013).

A common euro area budget, on the other hand, could serve to more ef-

fectively counterbalance asymmetric shocks and/or provide EMU-wide fis-

cal stimulus when monetary policy is stuck at the effective lower bound.

Yet, increased risk sharing might also lead to more risk taking by individual

member states (‘moral hazard’), while any resulting permanent redistribu-

tion between member states could be politically poisonous. Therefore, to

align incentives, it has frequently been stressed that increased risk sharing

needs to be balanced with enhanced European control over economic poli-

cies (Weidmann, 2015, Hessel et al., 2017).
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A recent research agenda seeks to (partially) sidestep this thorny issue

by seeking ways to deliver some of the main benefits offered by eurobonds

and a euro area budget without a commensurate increase in risk sharing.

It focuses on ways to bundle and tranche euro area government bonds (see

e.g. Brunnermeier et al., 2011, ESRB HLTF, 2018), as well as on designing

fiscal stabilization schemes that avoid permanent redistribution and moral

hazard (e.g. Beetsma et al., 2018). The proposals developed in this literature

could offer a path towards less intrusive forms of fiscal integration. Yet, im-

plementation of even these more limited proposals would benefit greatly

from a reduction of structural differences between euro area member states

and adherence to at least the existing European fiscal and macroeconomic

rules. With convergence a gradual process at best and with reforms to the

European governance framework still needing to prove their effectiveness,

this suggests a gradualist approach towards fiscal integration. More gener-

ally, following a turbulent, crisis-driven, leap forward, incremental but un-

ambiguous progress towards a better functioning monetary union would

arguably suit EMU just fine.
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Terwijl Europa op economisch vlak sinds de Tweede Wereldoorlog steeds

verder integreerde, bleef de coördinatie van monetair beleid en wisselkoer-

sen lange tijd een uitdaging. Dat economische integratie profiteert van sta-

biele wisselkoersen is op zichzelf onomstreden. Wisselkoersstabiliteit maakt

het eenvoudiger prijzen tussen landen te vergelijken, wat de concurrentie

bevordert. Het vermindert ook de volatiliteit van het binnenlandse prijsni-

veau en de onzekerheid rondom buitenlandse handel en investeringen. Op-

eenvolgende wisselkoersmechanismes bleken echter kwetsbaar voor specu-

latieve aanvallen en werden uiteindelijk opgegeven.

Tegen deze achtergrond, alsmede die van de Duitse eenwording, teken-

den Europese regeringsleiders in 1992 het Verdrag van Maastricht. Hierin

werd de basis gelegd voor de introductie van de euro. Naast een commit-

ment tot monetaire integratie, bevatte het Verdrag ook enkele inmiddels

welbekende begrotingsregels. Staatsschulden mochten niet boven de 60%

bbp uitkomen, en begrotingstekorten niet boven de 3% bbp. Deze regels

vormen de basis voor het Stabiliteits- en Groeipact (SGP). Dit bevat gedetail-

leerde procedures en richtlijnen voor het voorkomen en, indien nodig, cor-

rigeren van zogenaamde ‘buitensporige tekorten’. Deze beperkte, op regels

gebaseerde vorm van coördinatie van begrotingsbeleid werd als een nood-

zakelijke en, op zijn minst voorlopig, voldoende voorwaarde beschouwd

voor succesvolle monetaire integratie. Er werden nadrukkelijk geen stappen

gezet richting een politieke unie of het delen van budgettaire risico’s tussen

landen. Het Verdrag bevatte zelfs een expliciete ‘no bail-out’ clausule, die

duidelijk moest maken dat de lidstaten altijd zelf verantwoordelijk zouden
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blijven voor hun eigen schulden.

In eerste instantie leek de euro een groot succes. Tussen 1999 en 2007

groeide de economie van het eurogebied als geheel flink. Hierbij leek het

er bovendien op dat armere en rijkere landen naar elkaar toe groeiden.

De mondiale economische crisis van 2008/09 raakte het eurogebied echter

hard. Er bleken zich in diverse lidstaten van het eurogebied, evenals tussen

lidstaten onderling, belangrijke onevenwichtigheden te hebben opge-

bouwd. De invoering van de euro had geleid tot een forse daling van reële

rentes in Zuid-Europa en een toename van externe schulden. Lenen uit het

buitenland hoeft geen probleem te zijn, als het geld vooral wordt gebruikt

voor productieve investeringen in de exportsector. In Zuid-Europa had de

instroom van buitenlands kapitaal echter vooral groei van de binnenlandse

consumptie gefinancierd. De exportcapaciteit van de betreffende landen

was nauwelijks toegenomen, wat tot een groeiende discrepantie tussen

schuld en draagkracht had geleid.

De omvang van de opgebouwde onevenwichtigheden werd goed zicht-

baar toen als gevolg van de wereldwijde financiële crisis internationale ka-

pitaalstromen opdroogden.4 De binnenlandse vraag in de tekortlanden, en

daarmee ook de belastinginkomsten, stortte in. Zowel overheden als banken

kwamen als gevolg van de crisis in financiële problemen. Hun onderlinge

verwevenheid leidde in meerdere gevallen tot een vicieuze cirkel, waarin

twijfels over de schuldhoudbaarheid van de overheid en over de stabiliteit

van het bankwezen elkaar wederzijds versterken (de zogenoemde ‘doom

loop’, zie bv. Acharya et al. (2012)). EMU-lidstaten bleken daarbij ook kwets-

baar voor ‘zelfversterkende liquiditeitscrises’: situaties waarbij een nega-

tieve bijstelling van marktverwachtingen over de terugbetalingscapaciteit

van de overheid via hogere rentes diezelfde terugbetalingscapaciteit verder

ondermijnt (De Grauwe, 2012). Flinke bezuinigingspakketten bleken in veel

gevallen onvoldoende om het vertrouwen van de markt terug te winnen,

4 Lane (2013) laat zien dat grensoverschrijdende kapitaalstromen in het eurogebied in het
laatste kwartaal van 2008 begonnen op te drogen en toont dat dit verband hield met groot-
schalige uitgavenvermindering en sterk dalende investeringen in de tekortlanden.
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terwijl ze de recessie wel verdiepten.5

Mede dankzij een lappendeken aan maatregelen ligt de acute crisis

alweer enkele jaren achter ons (zie De Haan et al., 2016, voor een discussie).

Desondanks bestaat er over de economische mechanismen achter het

ontstaan van de onevenwichtigheden binnen het eurogebied nog altijd geen

overeenstemming. Doordat zoveel verschillende factoren een rol spelen,

kiezen verschillende auteurs hun eigen voorkeursuitleg. Zoals ook bena-

drukt door Martin and Philippon (2017) blijft hierdoor controverse bestaan

over wat de beste manier is om resterende onevenwichtigheden terug te

dringen en het ontstaan van nieuwe onevenwichtigheden te voorkomen.

Het is tegen deze achtergrond dat dit proefschrift probeert meer licht te

werpen op de fundamentele oorzaken van de eurocrisis en de effecten van

de wellicht belangrijkste monetaire maatregel die is genomen om de crisis

te beteugelen, het OMT-programma.

Hoofdstuk 2 draait de klok terug naar 1996, toen rentes in veel Zuid-

Europese landen in anticipatie op de invoering van de euro scherp begon-

nen te dalen. We onderzoeken waarom de resulterende kapitaalinstroom

vooral leidde tot groei van de sectoren die niet-verhandelbare goederen pro-

duceren, sectoren die vaak een relatief beperkte productiviteitsgroei kennen.

We construeren hiertoe een model van een monetaire unie bestaande uit

twee regio’s (‘Noord’ en ‘Zuid’). In beide regio’s wordt een verhandelbaar

en een niet-verhandelbaar goed geproduceerd. In het model simuleren we

de gevolgen van de scherpe, permanente daling van de reële rente die Zuid-

Europa ondervond in de aanloop naar de invoering van de euro. De dalende

rente leidt tot een stijging van de vraag naar zowel verhandelbare als niet-

verhandelbare goederen, een toename van de investeringen, en stijgende

lonen. Terwijl de prijs van niet-verhandelbare goederen stijgt, hebben pro-

ducenten van verhandelbare goederen vanwege concurrentie met het noor-

5 Blanchard and Leigh (2013) documenteren de sterke relatie tussen bezuinigingen en lager
dan verwachtte groei in Europa gedurende 2011-13, wat suggereert dat begrotingsmulti-
pliers groter waren dan verwacht. Eyraud and Weber (2013) tonen dat, als multipliers groot
zijn en het initiële schuldniveau hoog, bezuinigingen de schuldratio op korte termijn verho-
gen. Mody (2016) constateert dat dit inderdaad in veel landen in het eurogebied is gebeurd.
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den minder ruimte om hun prijzen te verhogen. Daarom zijn kapitaal en ar-

beid in reële termen goedkoper in de niet-verhandelbare sector, wat leidt tot

groei van deze sector. In het noorden is een omgekeerd proces zichtbaar. Stij-

gende externe vraag naar verhandelbare goederen, plus een stijging van de

unie-brede rente als gevolg van de boom in het zuiden, dragen bij aan loon-

matiging en een herallocatie van productieve middelen richting de produ-

centen van verhandelbare goederen. Als zodanig lopen concurrentieposities

en netto externe activaposities binnen de monetaire unie uiteen. De analyse

maakt duidelijk dat, als de rente waartegen het zuiden kan lenen niet rea-

geert op de toenemende buitenlandse schuld, schuldniveaus in beide regio’s

zullen blijven divergeren. We bevestigen de belangrijkste modelvoorspellin-

gen in een empirische analyse. Met behulp van een BVAR-model voor negen

EMU-lidstaten laten we zien dat lidstaten die negatieve renteschokken heb-

ben ervaren ten opzichte van het eurogebied-gemiddelde te maken kregen

met een stijgend prijsniveau, een verslechterend saldo lopende rekening, en

snellere groei van de niet-verhandelbare sector (allen ten opzichte van het

eurogebied-gemiddelde). Groei van de sector die verhandelbare goederen

produceert is niet of nauwelijks beı̈nvloed door diezelfde renteschokken.

Hoofdstuk 3 onderzoekt een mogelijk bijeffect van het SGP. Het SGP

geeft, vanwege zijn deels vooruitkijkende karakter, regeringen in de euro-

zone een prikkel om het door hen verwachtte begrotingstekort rooskleuri-

ger voor te stellen dan het is. Deze prikkel is het grootst voor overheden die

verwachten dat hun tekort meer dan 3% van het bbp zal bedragen. Die ris-

keren namelijk om onderworpen te worden aan de versterkte controle van

de buitensporigtekortprocedure (BTP) – een stapsgewijze procedure waarbij

overheden hun begrotingstekort moeten verminderen, en die bij gebrekkige

naleving kan resulteren in een boete. De Europese Commissie (EC) baseert

zich bij het opstellen van de prognoses die worden gebruikt om de nale-

ving van het SGP te beoordelen in belangrijke mate op door de lidstaten

verstrekte informatie (Von Hagen, 2010). Vanwege deze informatieafhanke-

lijkheid is het mogelijk dat de begrotingsramingen van de EC opwaarts ver-

tekend zijn wanneer lidstaten verwachten dat de begrotingsregels zullen
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knellen. Om dit te testen, passen we een nieuwe identificatiestrategie toe.

De uitdaging hierbij ligt in het boven water krijgen van het daadwerkelijk

door de overheid verwachtte tekort. Dit is immers geen publiekelijk bekend

cijfer: we observeren alleen de officiële ramingen, die mogelijk al een bias

bevatten. We maken daarom gebruik van het gerealiseerde begrotingssaldo.

We gaan uit van het idee dat de overheid, op basis van alle beschikbare pu-

blieke en private informatie, zelf altijd een neutrale voorspelling moet kun-

nen opstellen. Om deze prognose te reconstrueren, zuiveren we het gereali-

seerde begrotingssaldo van onverwachte economische schokken die zich na

de prognosedatum voordeden door middel van instrumentele variabelen.

We laten zien dat, ceteris paribus, de begrotingsramingen voor de leden van

het eurogebied aanzienlijk optimistischer zijn wanneer het tekort de 3%-

grens dreigt te overschrijden. Voor landen buiten het eurogebied, die ook

als zij het SGP niet naleven geen boete kunnen krijgen, kan een dergelijk ef-

fect niet worden vastgesteld. De resultaten suggereren dat de aanwezigheid

van onafhankelijke nationale begrotingsraden helpt de bias in de ramingen

te verminderen.

Hoofdstuk 4 concentreert zich op de algehele effectiviteit van de BTP, en

onderzoekt hoe deze van invloed is op zowel aangekondigde als daadwer-

kelijke begrotingsinspanningen. Hiertoe construeren we een real-time data-

base met alle landspecifieke begrotingsaanbevelingen, en eventuele herzie-

ningen hiervan, sinds de invoering van de euro. Vervolgens schatten we

real-time en ex-post budgettaire reactiefuncties voor een panel van eurolan-

den gedurende 1999-2017. We relateren veranderingen in het structurele be-

grotingssaldo aan de in de literatuur bekende determinanten van discreti-

onair begrotingsbeleid, en nemen de BTP-aanbevelingen als additionele re-

gressor op om een indruk te krijgen van hun impact. Deze aanpak kent en-

kele uitdagingen: landen met BTP-aanbevelingen hebben bijna per definitie

een begrotingstekort van meer dan 3% van het bbp, en hoge tekorten kun-

nen gecorreleerd zijn met andere factoren die aanzetten tot bezuinigen. We

controleren hier op drie verschillende manieren voor. Ten eerste staan we

toe dat het effect van aanbevelingen verschilt voor landen binnen en buiten
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financiële steunprogramma’s. Landen die financiële steun ontvangen wor-

den onderworpen aan strengere monitoring en hebben over het algemeen

zware economische tijden doorgemaakt. Ten tweede controleren we voor

rentespreads, die mogelijk correleren met zowel BTP’s als bezuinigingsin-

spanningen. Ten derde, om te ondervangen dat tekorten boven 3% bbp ook

om andere redenen kunnen leiden tot een aanpassing van het begrotings-

beleid, laten we de vorm van de budgettaire reactiefunctie variëren met de

hoogte van het tekort. Onze schattingen laten zien dat BTP-aanbevelingen

een aanzienlijke invloed hebben op zowel het geraamde als het feitelijke

begrotingsbeleid. Gemiddeld leidt een 1% bbp grotere BTP-aanbeveling tot

bijna 1% bbp aan bezuinigingsplannen en ongeveer 0,8% bbp aan daadwer-

kelijke bezuinigingen. Voor landen in financiële steunprogramma’s zien we

dat, hoewel ze aanzienlijke consolidatiemaatregelen hebben doorgevoerd,

de vereiste en geleverde consolidatie-inspanningen minder nauw samen-

hangen. Al met al wijzen onze resultaten erop dat BTP-aanbevelingen een

flinke invloed hebben gehad op het gevoerde begrotingsbeleid in de euro-

zone, vooral gedurende de jaren 2010-2014, toen vrijwel het hele eurogebied

gelijktijdig te maken had met BTP-aanbevelingen.

Hoofdstuk 5 richt zich op de acute eurocrisis, die werd gekenmerkt door

sterk oplopende rentes op staatspapier in veel landen in het eurogebied.

De escalerende crisis was voor ECB-President Draghi aanleiding te belo-

ven ‘whatever it takes’ te zullen doen om de eurozone te redden. Enkele

maanden later werd hier opvolging aan gegeven met de formele aankon-

diging van het OMT-programma. Als het OMT heeft gewerkt zoals vaak

verondersteld - via het uitsluiten van zogenoemde ‘zelfversterkende liqui-

diteitscrises’ (situaties waarbij bezorgdheid over de terugbetalingscapaciteit

van de overheid diezelfde terugbetalingscapaciteit via hogere rentes onder-

mijnt) - dan suggereert de economische theorie dat ook besmettingseffecten

tussen lidstaten fors zouden moeten zijn afgenomen. In dit hoofdstuk be-

studeren we daarom de spillovers tussen rentespreads op staatspapier in het

eurogebied voor en na de aankondiging van het OMT. Hierbij richten we

ons op spillovers uit Italië en Spanje. Het identificeren hiervan is uitdagend,
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omdat hiervoor landspecifieke (Spaanse/Italiaanse) schokken van gemeen-

schappelijke schokken moeten worden onderscheiden. We documenteren

daarom eerst de reactie van Italiaanse en Spaanse staatrentes op binnen-

landse gebeurtenissen, in een kort tijdvak rondom hun eerste publicatie. We

gebruiken deze schokken als instrumenten voor de dag-tot-dag verandering

van de Spaanse en Italiaanse rentes in local projections regressies. Met deze

methode combineren we de transparante identificatie uit event studies met

de belangrijkste voordelen van structurele vector autoregressieve modellen,

zoals het in beeld brengen van de ontwikkeling van spilloverseffecten over

de tijd. Voorafgaand aan de aankondiging van de OMT vinden we signifi-

cante spillovers tussen Spanje en Italië en van (in het bijzonder) Spanje naar

de rest van de eurozone. Piekeffecten worden over het algemeen na 2-3 da-

gen bereikt. We vinden ook spillovereffecten naar wereldwijde financiële

markten. Na het OMT blijven beperkte spillovereffecten bestaan tussen de

meest kwetsbare landen, maar in een aanzienlijk gematigder vorm. Spil-

lovereffecten naar de rest van het eurogebied verdwijnen of worden mar-

ginaal negatief. Ook reageren wereldwijde financiële markten nauwelijks

meer op schokken in Italiaanse of Spaanse spreads. Onze resultaten zijn con-

sistent met de theorie dat het OMT, door het uitsluiten van zelfversterkende

liquiditeitscrises, pure besmetting heeft gestopt.
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