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Abstract: This paper examines the impact of rebalancing the policy mix away from monetary towards fiscal stimu-

lus in the Euro zone, achieved at the supranational level by introducing a safe asset together with fiscal capacity at 

the centre. The model used is consensus Mundel-Fleming for a two-country (‘core’ and ‘periphery’) closed economy 

adapted to the critical features of Europe’s Economic and Monetary Union. Specifically, alongside the determination 

of output, inflation and trade, the determination of financial flows and yields is explicitly modelled while the internal 

nominal exchange rate is fixed. Simulations are run in which a safe asset – dubbed Eurobond – replaces national 

bonds on banks and central bank’s balance sheets, and a fiscal capacity at the center with the power to adjust the ag-

gregate fiscal stance is introduced. Moreover, a new quantitative easing scheme, mandating the European Central 

Bank to adjust its portfolio of Eurobonds as deemed necessary in the pursuit of price stability, is introduced. The 

main conclusion emerging from the simulations is that had a Eurobond/fiscal capacity existed at the onset of the 

Great Financial Crisis, the recession would have been much more muted, and with much less need for unconvention-

al monetary policy.  
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1. INTRODUCTION 

The recovery of the Eurozone economy from the almost fatal 
sovereign debt crisis a decade ago relied on massive pur-
chases of financial assets, predominantly national sovereign 
bonds, by the European Central Bank (ECB) alongside the 
provision of emergency loans to distressed governments 
conditional on harsh fiscal consolidation (‘economic adjust-
ment programmes’).While seen as vital at the time, this poli-
cy trajectory has resulted in new vulnerabilities, exposing the 
economy to reversals in financial conditions when new 
shocks hit, resulting in renewed calls on monetary policy 
ease.  

Rebalancing the policy mix away from monetary towards 
fiscal stimulus an hardly be achieved at the national level 
due to a legacy of high public debt in several member states 
and ideological priors against discretionary fiscal policy in 
others. Hence a call would need to be made on supranational 
fiscal instruments. However, the political hurdles that the 
creation of new fiscal instruments at the supranational level 
would have to cross are also daunting. If at all, it can only be  
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achieved if seen as welfare-enhancing by all. As a minimum, 
for the ‘core’ member states to commit to such a change in 
policy would have to involve a reduction (rather than an in-
crease) in ‘moral hazard’. For the ‘periphery’ member states 
to commit, it would have to involve some form of risk shar-
ing. And, in any case, it would have to contribute to the resil-
ience of the Eurozone economy as a whole. Is it feasible to 
combine this set of conditions in an overarching approach? 
This paper provides evidence that this might be the case and 
on how this may be achieved.  

2. THE PROPOSAL 

In a monetary union, all participating governments must be-
have responsibly for reasons that mostly pertain to cross-
border spill-over effects and the externalities of financial 
instability, see e.g. Beetsma and Giuliodori (2010). There-
fore, irresponsible behavior must be discouraged. Several 
periphery members of the European Economic and Monetary 
Union (EMU) learned this the hard way during the financial 
and sovereign debt crises, especially those that enrolled in an 
economic adjustment programme.  

Even so, the experience has shown also that countries that 
are “too big to fail” may get away with a more lenient treat-
ment. Specifically, Italy miraculously escaped enrolment in 
an economic adjustment programme, as ECB President’s 
Draghi’s “whatever it takes” statement in July 2012 and the 
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ensuing Outright Monetary Transactions (OMT) and Asset 
Purchase Programmes contributed to reducing its sovereign 
yields. As a result, the pressure eased on the Italian govern-
ment to put fiscal policy on a sustainable path, pursue ambi-
tious structural reforms and tackle the non-performing loans 
problem of its banks decisively. 

This state of affairs is obviously a bone of contention for the 
northern Eurozone members. It frustrates any initiative to 
share financial and macroeconomic risk in the Eurozone ex 
ante. Earlier proposals to do so, including the establishment 
of a Eurozone fiscal capacity, a Eurozone single bond (or 
‘safe asset’), and completion of the Banking Union (e.g. a 
single deposit insurance and a single resolution fund back-
stopped by the joint sovereigns), never went very far.  

In the absence of such ex ante risk-sharing mechanisms, the 
ECB is bound to continue to act as a backstop for national 
sovereigns via its Asset Purchase programme. Without these, 
sovereign yields in ‘periphery’ countries – notably in Italy – 
would likely rebound, and their banks default as their cost of 
funding would soar given their large exposure to national 
sovereigns. This has prompted northern (’core’) member 
states to call for the abolition of zero-risk weights of sover-
eigns on banks’ balance sheets as a condition sine qua non 
for completion of the banking union, but – while this makes 
sense in the long run (and indeed is part of our proposal be-
low) – it would likely require even more monetary accom-
modation to offset the resulting adverse shock on banks in 
the periphery during the transition. 

The critical elements of our proposals as such are not new 
(see for a review of reform proposals Codogno and Van den 
Noord, 2019). However, as far as we can tell, ours is the first 
to encompass these critical elements in a single reform pro-
posal. It is three-pronged: 

1. A new safe asset, dubbed Eurobond, is issued at the 
centre by a new fiscal capacity, with a joint guaran-
tee by Eurozone countries. It is swapped, on a vol-
untary basis, at market prices for national sover-
eigns on the balance sheets of banks and the ECB. It 
thus replaces the national sovereign bonds in their 
role as collateral for banks in repos and inter-bank 
loans. The Eurobond enjoys exclusive eligibility to 
ECB asset purchases and replaces the national sov-
ereign bond of the core as the risk-free benchmark. 
The zero-risk weight for national sovereign bonds is 
abolished, to ensure that the Eurobond (which 
would receive a zero-risk weight) is seen as an at-
tractive investment while absorbing minimal capi-
tal. The profit banks generate by the sale of sover-
eign bonds is allowed to be spread over several 
years to smooth the transition to a bank business 
model that no longer relies on carry trades with 
sovereign bonds and to allow sufficient time for 
banks to achieve higher profitability from other 
sources. The ECB would allow banks to close in 
advance their financing operations to offset the sell-
ing of national sovereign bonds on their balance 
sheet.  

2. The replacement of national sovereigns by Euro-
bonds on banks’ balance sheets serves to break the 

‘doom loop’ between the cost of bank funding and 
sovereign yields. As a result, the funding cost for 
banks, notably in the periphery, would fall, and the 
interbank market would recover. Moreover, since 
Eurobonds enjoy exclusive eligibility to asset pur-
chases by the ECB, they provide the ECB with a 
handle on the lending channel without interference 
with national fiscal policies via national sovereign 
debt purchases. Since national sovereigns lose their 
eligibility to ECB asset purchase, market forces will 
discipline fiscal behavior in the periphery more than 
in the present situation where asset purchases pro-
vide protection. We acknowledge the possibility 
that the weighted interest rate cost for national sov-
ereigns of the combination of Eurobonds and na-
tional bonds may be higher than the current situa-
tion due to the convexity of the credit curve. How-
ever, this would be a desirable development as it 
would provide additional incentives to governments 
to keep their public finances in order. 

3. Alongside the issuance of Eurobonds to purchase 
national sovereigns, the fiscal capacity may issue 
Eurobonds to finance deficit spending at the centre. 
It could take the form of automatic stabilisers’ (with 
for instance unemployment insurance) or discre-
tionary spending on projects that transcend national 
interests (climate policy, public infrastructure, or – 
more topical at present – combatting pandemics). 
As this results in an easing of the aggregate fiscal 
policy stance, Eurobond yields may increase (every-
thing else equal). However, the ECB would be al-
lowed to purchase Eurobonds to keep yields in 
check, so de facto acting as a backstop. It would 
underpin the Eurobond’s role as the (new) safe as-
set, with a liquid risk-free benchmark yield, for the 
Eurozone. 

Since Eurobonds are underpinned by a guarantee by the joint 
national sovereigns and also eligible to quantitative easing 
conducted by the ECB, they would become genuinely risk-
free, akin to US Treasury notes. Hence their yields would be 
determined by current and (expected) future monetary policy 
along with a term premium. Quantitative easing would be-
come a genuine monetary policy instrument, unlike the blend 
of fiscal and monetary policy goals it currently pursues. Fis-
cal policy by the Eurozone fiscal capacity would be its natu-
ral complement, with the supranational fiscal deficit funded 
by the issuance of Eurobonds and its repayment secured by 
its own tax base and/or mandatory contributions by the na-
tional sovereigns.  

A fundamental assumption is that the Eurozone fiscal capaci-
ty issues Eurobonds initially to purchase national sovereigns 
in the hands of the ECB (according to its asset purchase pro-
gramme) and on the balance sheets of the banks. The total 
amount involved is roughly 30-40% of GDP. To the extent 
that sovereign bond holdings of banks differ across countries 
as a share of their GDP, extra amounts of these bonds need 
to be purchased in the secondary market against the issuance 
of new Eurobonds to make up for these differences. To allow 
proper price discovery, a sizeable enough new issuance of 
Eurobonds will precede the swap operation. The yields on 
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national sovereigns will not be affected at this stage, and 
initially, the yield on the Eurobond would approximately be 
the weighted average of the yields on the national sover-
eigns, with the weights corresponding to the capital key. 

At the national level, the incentives facing governments – as 
noted – change. Suppose that an adverse shock hits the econ-
omy. In the current situation, the ECB would purchase more 
national sovereigns, which – even if the ECB respects the 
capital key – works more to the advantage of the periphery, 
providing fiscal space they could use for stimulus, which is, 
inevitably, a source of moral hazard. However, in the new 
set-up, the ECB can only buy Eurobonds. Given that the Eu-
robond yield serves as the benchmark, it would reduce the 
yields on national sovereigns, but without affecting the 
spread between periphery and core sovereign yields. It would 
strengthen market discipline on periphery bonds so that na-
tional fiscal policy in the periphery would be more restrained 
than otherwise. Instead, supranational fiscal policy could 
kick in, if need be, with support from quantitative easing 
(QE). This new form of QE, by contrast, does not entail 
moral hazard for national sovereigns.  

3. MODELLING THE MACROECONOMIC IMPACT 

In an earlier paper (Codogno and Van den Noord 2019) we 
examined how the above new set of policy tools could im-
prove the resilience of the Eurozone economy to (symmetric 
or asymmetric) demand and supply shocks. In this paper, we 
extend this analysis to include financial risk-premium shocks 
stemming from, for example, deterioration of asset quality in 
periphery banks, political turmoil in the periphery or a fall in 
global risk appetite. This broader analysis necessitated a ma-
jor extension of our stylised macroeconomic model, to in-
clude an explicit modelling of bond yields, bank lending and 
public debt dynamics. 

While this model is necessarily a simplification, we think it 
captures essential features of the EMU. It distinguishes two 
economies, ‘core’ and ‘periphery’, with the latter prone to 
financial instability due to high public debt – much of it 
owned by local banks alongside other assets (loan books) 
whose quality is (also) questionable – which gives rise to 
adverse feedback loops between weak fiscal positions and 
weak banks. This is a significant parametric asymmetry built 
into the model alongside other asymmetries, such as a great-
er inflation-proneness in the periphery (even if most of the 
countries at the periphery stayed well below the ECB’s defi-
nition of price stability since the launch of EMU).  

Our model is best described as a consensus Mundel-Fleming 
model for a two-country closed economy, adapted to what 
we consider to be the most critical features of EMU. This 
implies that the determination of output, inflation and trade 
is explicitly modelled alongside the determination of finan-
cial flows and yields, while the nominal exchange rate is 
(irrevocably) fixed. The parameters are calibrated on the 
basis of empirical findings in the mainstream literature on 
EMU.  

Starting off from a baseline version of the model describing 
the current situation, we modify it to introduce: (i) a single 
Eurobond to replace national bonds on banks’ and the ECB’s 
balance sheets, with the Eurobond enjoying a better credit  
 

standard than national sovereign bonds issued in the periph-
ery; (ii) a Eurozone fiscal capacity with power to adjust the 
aggregate fiscal stance in the pursuit of macroeconomic sta-
bilisation; and (iii) a new quantitative easing scheme man-
dating the ECB to adjust its portfolio of Eurobonds as need-
ed in the pursuit of price stability. Unless stated otherwise, 
all variables are defined in terms of their deviations from a 
baseline in which all shock variables are nil.  

We will first discuss the section of the model concerning the 
real economy, and then move on to the financial sector and 
the government sector, with macroeconomic policy at that 
stage still exogenous. Finally, we derive optimal monetary 
and fiscal policy rules, including fiscal policy at the centre, 
and solve for (Nash) equilibrium. 

3.1. Thereal Economy 

The aggregate (log-linear) demand equations follow the 
standard Mundell-Fleming approach adapted to the features 
of a (closed) monetary union with credit-constrained house-
holds and businesses and are perfectly symmetric:  
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where an asterisk (*) indicates the periphery, and variables 

without an asterisk refer to the core. Aggregate demand 
dy and dy*  is determined by the supply of bank credit l  and 

*l , the fiscal stance ― gauged by the primary government 

deficit f and *f ― and cross-border trade. The latter is a 

function of the inflation differential *   (a proxy for the 

real exchange rate) and the relative pace of economic growth 
*yy   to capture the income effect on trade. In addition, we 

include the impact of fiscal policy conducted by the ‘fiscal 

capacity’, captured by its primary deficit as distributed to 

each block, denoted as f  and *f . Throughout the model, 

we use a dummy variable that takes the value 0s  in the 

current situation and 1s  once the fiscal capacity has been 

created. For simplicity, the multipliers for national and su-

pranational fiscal policy are assumed to be the same (i.e. 

2 ). Finally, d and d* are demand shocks.  

Aggregate supply sy and sy*  is determined by the inflation 

‘surprises’ e   and e**   relative to expectations (de-

noted by the superscript e ) alongside exogenous supply 

shocks s and s* , via an inverted Phillips-curve: 
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Expected inflation is partly anchored in the official inflation 

target T  and is partly backward looking and hence depends 

on actual domestic inflation: 
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Since all variables are defined as deviations from a steady 

state in which all shocks are nil, we may assume that 

0T . We allow for the possibility of an asymmetry in the 

formation of inflation expectations such that  * , which 

means that potentially there could be greater inflation prone-

ness in the periphery than in the core.  

Finally, in equilibrium aggregate demand equals aggregate 
supply, hence: 
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The numerical calibration of the parameters is displayed in 

Table 1. A crucial parameter is 1 , capturing the impact of 

bank credit on the real economy. There are not many esti-

mates for it available in the literature. Antoshin et al. (2017) 

find for 39 European countries a 10 percent increase in bank 

credit to boost real GDP by 0.6–1%. However, Cappiello et 

al. (2010) find a much stronger effect for a panel of Euro-

zone members, with a 10% increase in credit leading to a 

3.2% increase in real GDP. Accordingly, we adopt 

333.01  . 

For the other parameters in equations (1) we resort to the 

numerical calibration in Codogno and Van den Noord 

(2019). Accordingly, for the fiscal multiplier 2 we adopt a 

value of 0.5, which is in the ballpark of estimates by Baum et 

al. (2012) and Barrell et al. (2012). Estimates for the parame-

ters that capture cross-border trade, comprising 3 for absorp-

tion and 4  for competitiveness, are based on Bayoumi et al. 

(2011) and ECB (2013), with 5.043  . 

For the parameter gauging the slope of the Phillips curve ω 

we again refer to Codogno and Van den Noord (2019), 

who―based on Ball et al. (2013) and Llaudes (2005) 

―assumed that 25.0 . Finally, Van der Cruijsen and 

Demertzis (2009) find a strong dependence of inflation ex-

pectations on actual inflation in the periphery, but no such 

relationship in the core. Therefore, we will adopt as our 

baseline estimate 0  and 5.0*  .  

Table 1. Numerical Calibration. 

Real Economy 
Financial Sector 

Government Sector 
Policy Reaction Functions 

Bank credit Bond Yields  0s  1s  

1  0.333 1  3.000 1  0.500   0.500 α 1.282 0.218 

2  0.500 2  0.130 2  0.050   0.250   0.005 0.001 

3  0.500 3  0.000 3  0.230   0.200   0.925 0.190 

4  0.500 
*
1  3.000 

*
1  0.500 0b  0.500 

*  0.052 0.180 

  0.000 
*
2  0.250 

*
2  0.100 

*
0b  1.300    0.397 

*  0.500 *
3  4.500 *

3  0.260 
0b  0.400    

  0.250   1  0.500      

    2  0.075      

Sources: See main text. 

3.2. The Financial Sector 

A hallmark of the Eurozone predicament is the so-called 
‘doom loop’ which refers to tensions in the sovereign debt 
market prompting a ‘credit crunch’, with the resulting eco-
nomic slump feeding back into the sustainability of sover-
eign debt. The main channel through which tensions in sov-
ereign debt markets affect the supply of bank credit is via the 
cost and the availability of wholesale funding for banks. Fi-
nancial distress and the associated capital flight from the 
periphery to core sovereign debt raise the cost and cut the 
availability of funding for banks in the periphery.  

It may be assumed that this source of vulnerability vanishes 
once Eurobonds, guaranteed by the joint sovereigns, become 

available. As the national sovereign will lose their eligibility 
for purchases by the ECB, and Eurobonds would be eligible 
instead, national sovereigns would become inherently riskier. 
It, therefore, makes sense that they would also lose their ze-
ro-risk weighting. Therefore, it is reasonable to assume that 
banks agree to swap their sovereign debt portfolio for Euro-
bonds, on a voluntary basis. As a result, sovereign debt dis-
tress, and the associated capital flight from the periphery to 
the core, no longer matters for the cost or availability of bank 
funding in the periphery.  

Moreover, since all banks have access to the same safe asset, 
the Eurobond, central bank purchases can be assumed to 
induce banks to convert the additional (excess) reserves thus 
created into loans (unlike the current situation where banks 
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keep the excess on their balance sheets as protection against 
loss of access to wholesale funding). This is known in the 
literature as the direct bank lending channel of quantitative 
easing. Evidence of this channel being effective at present in 
the Eurozone is weak, as banks in practice have been holding 
on to their excess reserves or used them to pay down external 
funding or (re-)purchase debt securities instead of providing 
credit to the economy (see Ryan and Whelan, 2019). How-
ever, this may change when banks are induced to hold Euro-
bonds in lieu of national sovereign bonds. As national sover-
eign bonds lose their zero-risk weighting, the scope for carry 
trades diminishes and, with the ‘doom loop’ broken, the need 
to hold on to excess reserves also diminishes, hence it looks 
plausible that a direct bank lending channel will open. There 
is indeed some empirical evidence that a direct bank lending 
channel is effective in cases where banks have access to a 
(national) safe bond, see Paludkiewicz (2018) for Germany, 
Joyce and Spaltro (2014) for the UK and Kandrac and 
Schlusche (2018) for the US.1 

These notions are embedded in the following stylized (log-

linear) equations for bank credit measured as a percentage of 

nominal output, in which the periphery-core yield spread 

rr *  is included as a gauge of sovereign debt distress: 
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and where   and *  are exogenous shocks to the respective 

banking systems (credit crunch or credit boon). Moreover, q  

denotes the purchases of sovereign bonds by the ECB as a 

percentage of GDP, and i  is the ECB’s main policy rate (for 

simplicity we abstract from the distinction between the de-

posit and the repurchase rate). We expect that 1
*
1   , 

2
*
2    and 3

*
3   , so generally speaking the sensitivity 

of bank lending to monetary policy and financial market 

distress would be larger in the periphery than in the core. 

Note also that there is an asymmetry in the sense that the 

adverse effect of the yield spread on lending in the periphery 

has the opposite sign of the safe-haven effect on lending in 

the core, and that both tend to widen the differential. Specifi-

cally, in the current situation where 0s the differential 

between bank lending in the periphery and the core is deter-

mined as:  
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1 To be fair, Rodnuansky and Darmouni (2017) find no evidence of a direct 
bank lending channel for the US (except for purchases of mortgage backed 

securities) and similarly Buttz et al (2015) for the UK. Fatouh et al (2019) 
even observe a decline in bank lending in the UK as large corporate borrow-

ers turned to the corporate bond market were yields had fallen in response to 

QE (though arguably this is a demand effect and not a supply effect on bank 

loans). 

This implies that a priori changes in financial conditions 

such as increases in the official policy rate and sovereign 

debt distress tend to widen the differential in the incidence of 

lending at the detriment of the periphery. Quantitative easing 

(asset purchases by the ECB) kicks in via its impact on the 

yield spread (see below). However, if 1s , we get: 
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the yield spread rr *
 disappears from the equation while 

quantitative easing now kicks in via the direct bank lending 

channel.  

This takes us to the determinants of the sovereign yield 

spread of the Eurozone periphery against the core rr *
. 

There is a burgeoning literature on the sovereign yield spread 

in the Eurozone, which is usually assumed to be driven by 

country-specific liquidity risk, country-specific default risk 

and the risk appetite of global investors (see, for instance, 

Codogno et al. 2003). The ratio of sovereign debt to GDP 

(alongside the fiscal deficit feeding into the debt ratio) is 

usually considered to be the main driver of country-specific 

default risk. As several studies have shown, the relationship 

between debt and spread can be strongly non-linear and de-

pendent on global risk sentiment. With the outbreak of the 

global financial crisis, the perception of higher sovereign 

default risks produced a sharp increase in yield spreads, and 

even more so in countries whose initial debt ratio was com-

paratively high. 

By contrast, as indicated inter alia by De Grauwe and Ji 
(2012), in developed economies with a federal/central gov-
ernment who issues debt in its ‘own’ currency, federal sov-
ereign yields tend to incorporate liquidity and exchange rate 
risk premiums, but not a default risk premium. A Eurobond, 
issued by an appointed fiscal capacity with full democratic 
legitimacy, and which enjoys a joint guarantee by the nation-
al sovereigns, may be assumed to broadly fit this description. 
However, once a Eurobond exists, the national sovereigns 
would become more akin to state and local government debt 
in federal states, i.e. would still carry default risk premia (see 
Schuknecht et al., 2009). In fact, due to the joint guarantee 
(and assuming this guarantee is credible), national sovereign 
debt would become inherently riskier than at present, with 
their yields incorporating risk premia not only for national 
but also for supra-national public debt.  

These features are reflected in the following set of equations 
for national and supranational yields:  
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where *,rr  and 
r  are the yields on core, periphery and 

supranational sovereign debt and *,bb and b denote the 

corresponding sovereign debt as a per cent of GDP. The var-
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iables *, and  are exogenous risk premium shocks. 

Moreover, q again denotes the purchases of sovereign bonds 

(regardless of the issuer) by the ECB, as a percentage of 

GDP, and i  is again the ECB’s main policy rate. We expect 

3
*
32

*
21

*
1 ,, gggggg  , so generally speaking periphery 

yields are the most sensitive to developments in sovereign 

debt and monetary policy. Let us recall that all variables (ex-

cept for the dummy s ) are defined in terms of deviations 

from a baseline in which all shock variables are nil. 

If 0s  (i.e. the current situation without a Eurobond), the 

sovereign yield spread in this specification is determined by 

the impact of monetary policy (both conventional and non-

conventional) and the development of national sovereign 

debt. Formally, the Eurobond yield would be a synthetic 

yield computed as the average of the national yields, but 

there would not be any Eurobonds circulating: 
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By contrast, if 1s  (i.e. with a Eurobond), the national sov-

ereign yields are determined by their spreads against the new 

benchmark (the Eurobond), in turn, affected by develop-

ments in both the national and supranational debt ratios (the 

latter due to the guarantee). As a result, the impact of mone-

tary policy on the national sovereign yields is now indirect, 

i.e. via its impact on Eurobond yields: 
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The numerical assumptions for the system of equations (5) 
and (6) are again as much as possible based on the main-
stream literature (see Table 1).  

For bank lending, Albertazzi et al. (2012), find for Italy 

(which we take to represent the periphery) an adverse effect 

of a100bps increase in the spread rr *
of the order of 3.5% 

for loans to NFCs and 6.0% for household loans. Given the 

relative weights of NFC and household loans, this implies 

that approximately 5.4*
3  . Based on the same study we 

adopt 5.3*
1   for the impact of the policy rate on bank 

credit, although estimates were based on the peak of the gov-

ernment bond crisis and by now the sensitivity has decreased 

significantly. In the core, we assume the impact of the spread 

rr *
 to be nil such that 03  , as suggested by Altavilla 

et al. (2016). For the impact of quantitative easing on bank 

lending we adopt 25.0*
2  , i.e. for every euro liquidity 

created on banks’ balance sheets in the periphery through 

asset purchases, one-quarter is converted into bank loans. 

This is in line with findings for the United Kingdom reported 

by Joyce and Salto (2014). Our baseline assumption for the 

effectiveness of quantitative easing in the core is smaller 

than in the periphery, with 125.02  , to reflect the smaller 

holdings of sovereigns on banks’ balance sheets. 

The numerical calibration of the yield equations is based on 

De Santis (2016). Accordingly, we adopt for the impacts on 

yields of the policy rate 5.0*
21   , with the impact thus 

less than proportional to reflect that tighter monetary policy 

now gets countries loser monetary policy later, so bond 

yields will not increase as much as policy rates. With regard 

to the impact of quantitative easing on sovereign yields we 

adopt 05.02   and 1.0*
1  . This implies that for every 

1% of GDP equivalent of asset purchases by the ECB, yields 

would drop by 5 basis points in the core and by 10 basis 

points in the periphery. Note that total asset purchases by the 

ECB to date have roughly amounted to around 25% of GDP, 

which according to the above estimates would have slashed 

yields by 100 basis points in the core and 250 basis points in 

the periphery. Finally, based on the same study, we adopt for 

the impact of the public debt ratio on the sovereign yields 

23.03   and 26.0*
3  .  

Obviously, we do not know how the yield on Eurobonds will 

behave in response to monetary policy. Therefore, we will 

simply assume the impact of ECB asset purchases on the 

Eurobond yield to average that on the national sovereign 

yields when 0s , so 5.01   and 075.02  . 

3.3. The Government Sector 

We also need a set of identities to determine the evolution of 
the public debt ratios to GDP (national and supranational) as 
well as the respective primary deficits. The usual debt dy-
namics identities capture the evolution of the debt ratio to 
output at the national and supranational levels: 

)()(

)(

)(

*

2
1

0

*****
0

*

0

 





ffyrsbb

fyrbb

fyrbb







(7) 

Where *1
2

1
2    and *1

2
1
2 yyy  . Let us recall that f , 

*f , f  and *f denote the respective primary deficits as a 

ratio to output that enters the system of aggregate demand 

equations (1) and that 0b , *
0b  and 

0b  are the respective “ini-

tial” debt ratios, whereby we mean the prevailing debt ratios 

if none of the potential demand, supply or financial shocks 

occur (i.e. 0****   ssdd
). As 

before, if 0s  no Eurobonds are created, so 0b . How-

ever, if 1s , the debt ratio would change in response to 

variations in the relevant yields, economic growth and infla-

tion alongside the conduct of fiscal policy at the centre. We 

make a simplifying assumption that a fraction   of the 

changes in yields feed through in the implicit debt servicing 

cost, depending on the percentage of the total stock of debt 

that comes due each year. In the model simulations, it is as-

sumed that 2.0 . 
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The primary fiscal deficits f , *f , f and *f are partly 

endogenous on account of ‘automatic stabilisers’ (e.g. varia-

tions in tax proceeds or social security outlays as a function 

of cyclical economic activity), so they comprise induced and 

discretionary components: 




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where g , *g  and g denote the stance of the discretionary 

component of the fiscal respective deficits and   corre-

sponds to the usual “semi-elasticity” of the fiscal deficit with 

respect to output. In this specifications   takes a positive 

value when a supra-national fiscal capacity is created, and 

certain tax or spending programmes are reallocated to it, and 

nil otherwise. The primary deficit at the central level is simp-

ly the average *1
2

1
2

  fff . 

For the numerical calibration of the automatic stabilization 

effect, we refer to Van den Noord (2000) and Girouard and 

André (2005), which implies that 5.0 . Furthermore, we 

assume that %500 b , %130*
0 b  and %400 b . This 

roughly corresponds to, respectively, the public debt to GDP 

ratios in Germany and Italy and the amount of Eurobonds 

that approximately needs to be issued to cover the purchases 

of national sovereigns on the balance sheets of the ECB and 

the banks as well as any additional purchases in the market 

needed to secure consistency with the capital key. As con-

cerns the parameter   we refer to Van den Noord (2019, 

2020), who assumes that half of the automatic stabilization 

effect would accrue to the centre, so if 5.0  then 

25.0 . 

3.4. Policy Reaction Functions and Nash Equilibrium 

We will assume that monetary and fiscal policies are geared 

towards their respective macroeconomic stabilisation goals: 

aggregate inflation *1
2

1
2    in the case of monetary poli-

cy, national output y  and *y  in the case of national fiscal 

policies and aggregate output *1
2

1
2 yyy   in the case of su-

pranational fiscal policy. The respective authorities are as-

sumed to minimise the welfare loss gauged by the squared 

deviations from equilibrium, taking into consideration also 

the welfare losses that may stem from socially or politically 

costly swings in their policy instruments and that motivate 

inertia in the conduct of policy.  

Accordingly, the ECB faces the following welfare loss min-
imisation problem: 

2

2

12

2

12

2

1

,

min qiL
iq

   (9) 

where  and  represent the social cost of conventional and 

non-conventional monetary policy relative to the cost of 

missing the inflation target. The first-order conditions in (9) 

imply that: 

0,0  qi qi  
 (10) 

Where 
i

i





  and 
q

q





 represent the shock-

response multipliers of conventional and non-conventional 

monetary policy on aggregate inflation   embedded in the 

system of equations (1)-(8). The solution for aggregate infla-

tion is also derived from that system, and in short-hand nota-

tion reads: 


  qi qi  (11) 

Where  is the vector of impact responses of aggregate 

inflation with respect to all other policy and shock variables 

embedded in the system (1)-(8). Combining equations (10) 

and (11) then yields solutions for the monetary policy in-

struments i  and q . 

The national governments minimise the welfare loss yL or 

*yL associated with variations in their output gap (the devia-

tion of output from steady state equilibrium). Fiscal policy is 

subject to inertia due to adjustment costs associated with a 

change in policy, so: 
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where y and *y represent the social cost of changing the 

budget, relative to the social cost of deviations from equilib-

rium output. The first-order conditions in (12) imply that: 

0,0 ****

*  gg
gg yyyy yy
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with  

g
g




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yy
and 

*

*
*
*

g
g






yy  represent the shock-response 

multipliers of national fiscal policies on domestic output 

y and *y , respectively. The solutions for output y and *y in 

shorthand notation read: 

*

*

*

**,
gggg gg  yy yy  (14) 

Where again g  and *g
 are the vectors of impact respons-

es of domestic output with respect to all other policy and 

shock variables. Combining equations (13) and (14) then 

yields solutions for the national fiscal policy stances g  and 

*g . 

We will also consider the possibility that fiscal rules are 

binding in the periphery, such that the conduct of discretion-

ary fiscal policy is committed to achieving a required ‘fiscal 
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effort’, for instance, because the debt ratio exceeds the 60% 

of GDP benchmark (as is typically the case in the periphery). 

In that case, it is assumed that 0* g . 

Finally, fiscal policy at the supra-national level is assumed to 
be conducted according to the following welfare loss mini-
misation problem: 
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2
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where if 1s , the fiscal capacity faces a trade-off between 

minimizing the aggregate output gap and the socio-political 

cost of variations in the primary deficit. The first-order con-

dition in (15) implies that: 

0 
 g

g
yy  (16) 

with 



 

gg

yy
 representing the shock-response multiplier 

of supranational fiscal policy on aggregate output y . The 

solution for aggregate output in short-hand notation reads: 

  

gg
gyy  (17) 

Where again 
g

is the vector of impact responses of aggre-

gate output with respect to all other policy and shock varia-

bles. Combining equations (16) and (17) then yields a solu-

tion for the supranational fiscal policy stance g . 

Once all policy reaction functions are known, we can solve 

the system for all goals and policy instruments (Nash equi-

librium). However, before we can solve the system, we need 

to fix the numerical weights  ,  , y , *y and  on the pol-

icy instruments in the welfare loss functions (9), (12) and 

(15). The approach adopted here is to assume that all policy 

instruments move halfway to their “optimum” stances re-

quired to fully achieve their policy goals (such as for in-

stance achieving 0 in the case of monetary policy). In 

more detail, the adopted approach is as follows. 

In general terms, the welfare minimisation problem for each 

policy instrument x  with regard to ‘its’ policy goal y  reads  

2

2
12

2
1min xyLy

x
 . From the first order condition fol-

lows that 0 xyy
x  , subject to x

y
x xy  . The poli-

cy reaction function then reads   2/ y
xx

y
xx Without 

inertia in the instrument variables(i.e. 0 ), the optimal 

policy rule thus reads y
xxx  /~ , which implies that 

  xx y
x

y
x

~/ 22  . This means that the policy instrument 

x is only partially adjusted to its ‘optimal’ stance x~ . Hence 

if we assume policy to move halfway its optimal stance, we 

get  
2

1
/ 22  y

x
y
x  , and so 2y

x . This algorithm is 

used throughout this paper for all policy instruments. It im-

plies that if 0s , 282.1 , 005.0 , 925.0y  and 

052.0* y , and if 1s , that 218.0 , 001.0 , 

190.0y , 018.0* y , and 397.0 . 

Note that monetary policy inertia is much larger without a 
Eurobond/fiscal capacity than with it, and that the same 
holds for fiscal policy in the core. This is, in itself, an inter-
esting finding. The intuition is that in the current situation a 
fiscal expansion in the core or a monetary expansion (con-
ventional or non-conventional) carry large impact-response 
multipliers (a big bang for the buck) due to the dynamics 
inherent in the ‘doom loop’, whereas this would be much 
less the case once a Eurobond/fiscal capacity has been creat-
ed. 

4. SHOCK RESPONSES 

The model set out above contains four sets of shock varia-

bles: demand shocks d  and d* , supply shocks s  and 
s* , bank lending shocks   and * , and sovereign risk 

premium shocks  , * and  . The shock responses de-

pend on the regime adopted: without Eurobond/fiscal capaci-

ty 0s  or with Eurobond/fiscal capacity 1s . In the latter 

regime, we also make a distinction between two cases in 

which fiscal policy in the periphery is unconstrained or con-

strained ( 0* g ). So, the total number of possible shock 

responses is very large, and it may be more useful to look at 

a limited number of subsets in which shocks are combined in 

a meaningful way. We look at three such subsets: 

1. First, we simulate a scenario which broadly reflects 

the shocks that hit the Eurozone economy at the on-

set of the Financial Crisis in 2008-2009 and the en-

suing Sovereign Debt Crisis. Accordingly, we as-

sume a symmetric demand shock 

( %5*  dd  ) combined with an adverse risk 

premium shock hitting the periphery ( %2*  -

points). 

2. Next, we simulate a scenario which broadly mimics 

the consensus view that economic slack in the pe-

riphery is mostly ‘structural’, although additionally, 

non-performing loans on periphery banks’ balance 

sheets act as a drag on aggregate demand (‘lagging 

periphery’). Accordingly, we simulate an adverse 

supply shock in the periphery ( %5* s ) com-

bined with an adverse bank lending shock in the pe-

riphery ( %10*  ). 

3. Finally, we simulate a scenario which broadly mim-

ics the consensus view that the core has made major 

headway with structural reform (e.g. the Harz-II re-

forms in Germany) while its sovereigns attract safe-

haven investors (‘leading core’). Accordingly, we 

simulate a favourable supply shock in the 
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core( %5s ), combined with a favourable risk 

premium shock in the core ( %1 -point).  

4.1. The Great Financial Crisis and its Aftermath 

From the simulation results reported in Table 2, the follow-
ing broad picture emerges: 

1. In the baseline simulation (without Eurobond/fiscal 
capacity, scenario I in Table 2), output is much 
harder hit in the periphery than in the core, notwith-
standing the assumed symmetry of the demand 
shock. This is primarily due to the ‘doom loop’, 
with a collapse of bank lending combined with a 
substantial increase in periphery public debt and 
yields. Discretionary fiscal policy is eased in both in 
the core and the periphery, but much more so in the 
former in a context of much greater availability of 
fiscal space, though ‘automatic stabilisers’ do work 
their way through in the periphery. Monetary policy 
kicks in forcefully – both conventional and non-
conventional – but cannot prevent a major econom-
ic slump. 

2. Had a Eurobond/fiscal capacity existed (scenario 
IIA in Table 2), bank lending in the periphery 

would not have collapsed, fiscal stimulus at the cen-
tre would have provided a substantial demand off-
set, while the increase in public debt in the periph-
ery would have been comparatively muted. Yet, pe-
riphery yields would have increased more strongly, 
and quantitative easing would have been much 
more modest. All this would have pleased policy-
makers in the core. 

3. Had in addition fiscal policy in the periphery be 
constrained by the fiscal rules being binding (Sce-
nario IIB in Table 2), the increase in public debt in 
the periphery would have been even smaller, though 
this comes at the expense of a slightly less favoura-
ble outcome for aggregate output despite a some-
what stronger fiscal expansion at the centre.  

All in all, had a Eurobond/fiscal capacity existed at the onset 
of the Great Financial Crisis, the recession would have been 
much more muted, and conventional monetary and fiscal 
policies could have done most of the job of macroeconomic 
stabilisation without resorting massively to unconventional 
instruments and without sowing the seeds of sovereign debt 
and bank defaults.  

Table 2. Shock-Responses -- the Great Financial Crisis and its Aftermath. 

 

Fiscal Capacity/Eurobond 

 

Fiscal Capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary deficit 

Core ( y ) -4.1 -1.3 -1.2 Core ( f ) 6.3 3.3 3.1 

Periphery (
*y ) -6.7 -1.1 -1.5 Periphery (

*f ) 3.3 2.7 0.4 

Aggregate ( y ) -5.4 -1.2 -1.3 Central (
f ) 0.0 2.2 2.4 

Inflation Debt 

Core ( ) -1.0 -0.3 -0.3 Core ( b ) 8.8 4.1 3.9 

Periphery (
* ) -3.3 -0.5 -0.7 Periphery (

*b ) 17.0 5.5 3.7 

Aggregate ( ) -2.2 -0.4 -0.5 Central (
b ) 0.0 2.7 3.1 

Yields Fiscal stimulus 

Core ( r ) -0.4 0.1 -0.2 Core ( g ) 4.2 3.0 2.8 

Periphery (
*r ) 2.5 2.6 1.9 Periphery (

*g ) 0.0 2.5 0.0 

Eurobond (
r ) 0.0 -1.5 -1.8 Central (

g ) 0.0 1.9 2.1 

Bank credit Monetary policy 

Core ( l ) 0.7 2.8 3.9 Policy rate ( i ) -1.9 -0.9 -1.1 

Periphery (
*l ) -17.4 4.6 5.4 Assets ( q ) 29.5 13.9 16.9 

Source: Authors’ computations. 
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4.2. Lagging Periphery 

As noted, aside from the impact of the shocks at the onset of 
the Great Financial Crisis, it is a generally accepted view that 
the periphery suffers from a number of structural weakness-
es. This is captured in our model as a combination of an ad-
verse supply shock and an adverse bank lending shock in the 
periphery. From the simulation results reported in Table 3 
emerges the following: 

1. In the absence of a Eurobond/fiscal capacity (sce-
nario I in Table 3), output developments in the pe-
riphery and core sharply diverge at the detriment of 
the former. Yields also diverge, with the periphery-
core spread surging and periphery public debt 
strongly outpacing the core. Asset purchases by the 
ECB and fiscal expansion in the core (relative to a 
baseline in which the stance of fiscal policy may be 
structurally tight) may pick up some of the slack. 
However, the core suffers from adverse spill-over 

effects on output from the periphery, acting as a 
persistent drag on economic activity. The stance of 
monetary policy (conventional and non-
conventional) is tight due to the inflationary impact 
of the adverse supply shock in the periphery. 

2. With the creation of a Eurobond/fiscal capacity 
(scenario IIa in Table 3), the adverse spill-over ef-
fects on the core are largely neutralised, with the 
contraction in the periphery much smaller. A fiscal 
expansion at the centre picks up some of the slack 
while the contraction in bank credit in the periphery 
is much smaller as well, as is the yield spread. 

3. The picture is somewhat less favourable fiscal poli-
cy in the periphery is constrained (scenario IIb in 
Table 3), without impetus onto activity from fiscal 
policy in the periphery. A somewhat stronger fiscal 
expansion at the centre provides only a partial off-
set. 

Table 3. Shock-responses – Lagging Periphery. 

 

Fiscal Capacity/Eurobond 

 

Fiscal Capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary deficit 

Core ( y ) -1.1 -0.6 -0.4 Core ( f ) 1.7 1.4 1.1 

Periphery (
*y ) -4.6 -2.2 -3.1 Periphery (

*f ) 2.3 5.8 0.8 

Aggregate ( y ) -2.8 -1.4 -1.8 Central (
f ) 0.0 2.6 3.3 

Inflation Debt 

Core ( ) -0.3 -0.1 -0.1 Core ( b ) 2.4 2.1 1.7 

Periphery (
* ) 0.2 1.4 0.9 Periphery (

*b ) 8.5 8.3 4.5 

Aggregate ( ) 0.0 0.6 0.4 Central (
b ) 0.0 3.1 3.9 

Yields Fiscal stimulus 

Core ( r ) 0.5 3.4 2.8 Core ( g ) 1.1 1.3 1.0 

Periphery (
*r ) 2.2 5.1 3.7 Periphery (

*
g ) 0.0 5.3 0.0 

Eurobond (
r ) 0.0 2.2 1.5 Central (


g ) 0.0 2.2 2.8 

Bank credit Monetary policy 

Core ( l ) -1.3 -7.2 -5.0 Policy rate ( i ) 0.0 1.3 0.9 

Periphery (
*l ) -21.7 -19.9 -18.3 Assets ( q ) 0.4 -20.2 -13.7 

Source: Authors’ computation 

All in all, the combination of adverse supply and bank lend-
ing shocks in the periphery may well explain some of the 
divergences (economic growth, inflation, public debt) be-
tween the periphery and the core, and the creation of a Euro-
bond/fiscal capacity could well help reduce these diver- 
 

gences. Obviously, this would not argue against tackling the 
causes of divergence at source – i.e. the lack of structural 
reform in the periphery. However, it could help to ease the 
pain of divergence to muster more political support for re-
form. 
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4.3. Leading Core 

As noted, it is a generally accepted view that the core has 
been more forthcoming than the periphery in terms of struc-
tural reform, at least before the crisis, and has also benefited 
from the safe-haven properties of their sovereign bonds. This 
is yet another source of divergence, as suggested by the sim-
ulation results: 

1. In the absence of a Eurobond/fiscal capacity (sce-
nario I in Table 4), output developments in the pe-
riphery and core indeed diverge at the detriment of 
the former, as do yields. Bank lending is compara-
tively weak in the periphery, actually contracting, 
due to weak macroeconomic conditions. However, 
the primary deficit and public debt are falling in the 
core and increasing in the periphery. Monetary pol-
icy is eased, both conventional and non-
conventional. 

2. With the creation of a Eurobond/fiscal capacity, re-
gardless of whether or not fiscal policy is con-
strained in the periphery (scenarios IIa and IIb in 
Table 4), the divergences vanish and output is gen-
erally much stronger across the board, supported by 
very easy monetary policy (conventional and non-
conventional) and buoyant bank lending.  

To sum up, to the extent core-periphery divergences stem 
from structural reform efforts in the core, the bulk of this 
divergence disappears with the creation of a Eurobond/fiscal 
capacity, mostly because the contraction of bank credit in the 
periphery would halt.  

4.5. Alternative Assumptions 

In the simulations discussed above some crucial assumptions 
were made about the responses of bank lending, sovereign 
bond yields and fiscal policy that may not be satisfied in 
reality. In this section, we will examine the impact of these 
assumptions by way of a robustness check. 

First, so far, we have assumed that after the creation of the 

Eurobond supported by a quantitative easing programme to 

which only the Eurobond is eligible, asset purchases by the 

ECB will stimulate bank lending via the direct bank lending 

channel (i.e. the conversion of reserves into bank loans to the 

private sector). However, the evidence in the empirical lit-

erature of this channel being active in jurisdictions where 

banks have access to a safe asset is somewhat mixed. Hence 

it would be useful to run the same set of simulations as 

above, but now assuming that this channel is comparatively 

weak. Specifically, we set the relevant parameters in the 

bank lending equations (5) at half their baseline values, i.e. 

Table 4. Shock-Responses – Leading Core. 

 

Fiscal Capacity/Eurobond 

 

Fiscal Capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary deficit 

Core ( y ) 0.2 0.6 0.6 Core ( f ) -0.3 -1.6 -1.5 

Periphery (
*y ) -0.7 0.5 0.7 Periphery (

*f ) 0.4 -1.3 -0.2 

Aggregate ( y ) -0.3 0.6 0.6 Central (
f ) 0.0 -1.0 -1.2 

Inflation Debt 

Core ( ) -1.2 -1.1 -1.1 Core ( b ) 0.1 -1.7 -1.5 

Periphery (
* ) -0.4 0.3 0.4 Periphery (

*b ) 1.5 -3.0 -2.1 

Aggregate ( ) -0.8 -0.4 -0.4 Central (
b ) 0.0 -1.2 -1.4 

Yields Fiscal stimulus 

Core ( r ) -1.9 -3.1 -3.0 Core ( g ) -0.2 -1.4 -1.4 

Periphery (
*r ) -1.0 -2.6 -2.2 Periphery (

*
g ) 0.0 -1.2 0.0 

Eurobond (
r ) 0.0 -1.5 -1.3 Central (


g ) 0.0 -0.9 -1.0 

Bank credit Monetary policy 

Core ( l ) 1.1 3.9 3.4 Policy rate ( i ) -0.7 -0.9 -0.8 

Periphery (
*l ) -2.9 6.9 6.5 Assets ( q ) 10.7 13.8 12.3 

Source: Authors’ computations. 
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006.02  and 125.0*
2  . This assumption will not change 

the simulation results for the “current situation” in which the 

bank lending channel is absent in any case.  

The results - reported in Tables A1-A3 in the Annex – show 
that identical results for the real economy are obtained after 
the adoption of the Eurobond/fiscal capacity as in the base-
line model, but to achieve this in the ‘Great Financial Crisis’ 
and ‘leading core’ scenarios much stronger monetary re-
sponses (conventional and non-conventional) are needed to 
compensate for the weaker bank lending channel. Converse-
ly, in the ‘lagging periphery’ scenario a comparatively strong 
quantitative tightening response is required to keep inflation 
under control - illustrating that monetary policy at large is 
not well suited to absorb adverse supply shocks. Overall, the 
new set-up with a Eurobond and fiscal capacity retains its 
better stabilization properties, notwithstanding the weaker 
bank lending channel, but this comes with stronger monetary 
policy support for bank lending. 

Second, we have thus far assumed that the yield on the Eu-
robond reflects monetary policy and expectations thereof, 
but not fiscal developments at the supranational level. Due to 
the guarantee that underpins the Eurobond, the latter are, in 
contrast, reflected in the yields of national sovereigns. This is 
based on the premise that the guarantee is credible, and 
hence supranational debt should affect the yields on national 
sovereign bonds only, not the yield on the Eurobond. How-
ever, if the guarantee is not credible – at least not initially 
until a sufficient track record is established – the Eurobond 
yield should incorporate a default risk premium reflecting 
supranational fiscal developments. As well, the default risk 
premium should be correspondingly smaller on national sov-
ereign debt as this risk is now transferred to the Eurobond 
market. This means that the spreads of national sovereigns 
against the Eurobond should narrow relative to the baseline. 
However, in this situation, Eurobonds on the balance sheet of 
banks are unlikely to be perceived to be safe in crises, which 
would adversely affect banks’ funding cost. This is why – 
even with Eurobonds in place – a lender of last resort com-
mitment of the ECB (in the form of a mandate for purchases 
of Eurobonds) remains crucial (see for instance De Grauwe 
and Ji, 2018). 

Tables A4-A6 in Annex A report again the same set of simu-
lations as those reported in Tables 2-4, but now using a dif-
ferent set of yield and bank lending equations to reflect the 
above considerations. Specifically, the yield equations now 
read  

)()(
2

1
)1(

))(1(

))(1(

321
*

***
3

*
2

*
1

*

321
*



















sbqisrrsr

bqissrr

bqissrr

(6c) 

where we assume that 3  equals the average of 3  and *
3 , 

so 245.03  . Hence supranational debt now enters the 

yield equation for the Eurobond but is eliminated from the 

national yield equations. This implies that increases in  

 

supranational debt affect the national sovereign yields indi-

rectly – via the benchmark Eurobond yield – as opposed to 

the baseline model in which the periphery is directly exposed 

to supranational default risk. Moreover, the bank lending 

equations now read: 
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This means that if 1s  (Eurobond and fiscal capacity in 

place), an increase in the yield on Eurobonds would adverse-

ly affect the quality of banks’ balance sheets and hence their 

funding cost, which in turn would lead to a contraction of 

bank credit. This mechanism, moreover, would be effective 

in both the periphery and the core as banks in both blocks 

would be exposed to this risk. As to the numerical calibra-

tion, we assume that *
3

*
4    and 2/*

3
*
4    to reflect the 

smaller exposure to sovereign debt in core banks than in pe-

riphery banks. The thrust of the simulation results for the 

“Great Financial Crisis” shock does not change, with the 

contractionary impact of the shock on output much more 

muted with a Eurobond/fiscal capacity than without these 

devices. However, the main difference with the baseline ver-

sion of the model is that bank lending now contracts even 

with a Eurobond and fiscal capacity in place due to the expo-

sure to supranational default risk, though not as much as in 

the “current” situation without these devices. Because the 

effectiveness of asset purchases by the ECB is stronger in 

this version of the model than in the baseline version (given 

that there is an additional channel via the funding cost of 

banks), less of it is needed. The greater effectiveness of asset 

purchases also creates room for fiscal stimulus at the center. 

The other simulations portray a similar bias relative to the 

baseline, that is a more muted response of bank lending and 

a stronger reliance on fiscal policy at the center, without 

however affecting the thrust of the outcomes in terms of 

macroeconomic stabilisation.  

Finally, we have so far assumed that national fiscal policy in 

the core is unconstrained, but in practice, ideological priors 

may stop the periphery from conducting an active fiscal sta-

bilization policy in the face of adverse shocks. If so, the im-

pact of the shocks on output will tend to be larger in the pe-

riphery, and therefore the responses of monetary policy as 

well as supranational fiscal policy (once centralised fiscal 

capacity is created) will be stronger. This is indeed the pic-

ture that emerges from the simulations reported in Tables 

A7-A9, in which it is assumed that always 0g . However, 

aside from the different policy responses, there are no other 

significant differences relative to the baseline simulations as 

reported in Tables 2-4.  

All in all, these alternative simulations do not change our 
overall assessment that the creation of Eurobonds and fiscal 
capacity at the centre, with the ECB acting as a lender of last 
resort, renders the monetary union considerably more resili-
ent to the sort of shocks it has experienced to date. 
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5. CONCLUSIONS 

This paper extends the analysis developed in Codogno and 
Van den Noord (2019) by including explicit modelling of 
bond yields, bank lending and public debt dynamics in a 
stylised Eurozone formed by a core country and a periphery 
country. The requirement of reducing moral hazard while 
introducing a form of risk-sharing is achieved by engineering 
both fiscal capacity and a Eurobond at the centre that elimi-
nates the ‘doom loop’ that affected the periphery in the past.  

Starting from a baseline version of the model to describe the 
current situation, we modify it to include (i) a single Euro-
bond to replace national bonds on banks’ and ECB’s balance 
sheets, (ii) a Eurozone fiscal capacity, and (iii) a new quanti-
tative easing scheme that mandates the ECB to adjust its 
portfolio of Eurobonds as needed in the pursuit of price sta-
bility. We resort to the numerical calibration of the parame-
ters in line with Codogno and Van den Noord (2019) and 
other available literature estimates.  

As concerns the financial and government sectors we devel-
op a stylised specification that allows for financial risk-
premium shocks in line with the predicament of the so-called 
‘doom loop’ by explicitly modelling bond yields, bank lend-
ing and public debt dynamics. Numerical assumptions are 
again based on mainstream literature.  

Once the model is developed, we derive optimal policy rules, 
including fiscal policy at the centre, by assuming the respec-
tive authorities minimise the welfare loss gauged by the 
square deviation from equilibrium for their respective policy 
objectives. We derive solutions for the monetary policy in-
struments (conventional and non-conventional) and the na-
tional fiscal policy stances, also considering the case of bind-
ing fiscal rules. Finally, we introduce a welfare loss minimi-
sation equation for the supra-national fiscal policy stance and 

numerical weights for the coefficients.The inertia of both 
monetary and fiscal policy is much larger without a Euro-
bond/fiscal capacity due to large impact-response multipliers 
of the ‘doom loop’.  

Solving the system for all goals and policy instruments and 
introducing demand, supply, bank lending, and sovereign 
risk premium shocks, with and without Eurobond/fiscal ca-
pacity gives interesting results. 

In various scenarios, output is much harder hit in the periph-
ery than in the core, notwithstanding the assumed symmetry 
of the demand shocks, which not surprising given the ‘doom 
loop’. Despite the working of automatic stabilisers, conven-
tional and non-conventional monetary policy cannot prevent 
a significant economic slump. Instead, the introduction of 
Eurobonds/fiscal capacity can provide substantial demand 
offset, with a much more muted increase in government debt 
in the periphery and a more modest monetary policy re-
sponse. This supports the view that the combination of these 
two instruments can effectively rebalance policies. The pic-
ture does not change significantly with the introduction of 
binding fiscal rules.  

To sum up, had fiscal capacity existed at the onset of the 
crisis, the recession would have been much more muted. 
More importantly, macroeconomic stabilisation would be-
come much more effective in the future should other shocks 
hit the Eurozone.  

The model is robust to the introduction of alternative as-
sumptions, confirming that the Eurobonds/fiscal capacity 
make the Eurozone economy much more resilient to macroe-
conomic shocks.  
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APPENDIX: ALTERNATIVE SIMULATIONS 

Table A1. Shock-Responses -- the Great Financial Crisis and Aftermath with a Weak Direct Bank Lending Channel. 

 

Fiscal Capacity/Eurobond 

 

Fiscal Capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary Deficit 

Core ( ) -4.1 -1.3 -1.2 Core ( f ) 6.3 3.3 3.1 

Periphery ( ) -6.7 -1.1 -1.5 Periphery (
*f ) 3.3 2.7 0.4 

Aggregate ( ) -5.4 -1.2 -1.3 Central (
f ) 0.0 2.2 2.5 

Inflation Debt 

Core ( ) -1.0 -0.3 -0.3 Core ( b ) 8.8 4.0 3.7 

Periphery ( ) -3.3 -0.5 -0.7 Periphery (
*b ) 17.0 5.2 3.3 

Aggregate ( ) -2.2 -0.4 -0.5 Central (
b ) 0.0 2.6 3.0 

Yields Fiscal Stimulus 
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Core ( ) -0.4 -1.0 -1.6 Core ( g ) 4.2 3.0 2.8 

Periphery ( ) 2.5 1.5 0.5 Periphery (
*

g ) 0.0 2.5 0.0 

Eurobond ( ) 0.0 -2.5 -3.1 Central (


g ) 0.0 1.9 2.1 

Bank credit Monetary policy 

Core ( ) 0.7 2.8 3.9 Policy rate ( i ) -1.9 -0.9 -1.1 

Periphery ( ) -17.4 4.6 5.4 Assets ( q ) 29.5 27.8 33.9 

Source: Authors’ computations. 

Table A2. Shock-Responses – Lagging Periphery with a Weak Direct Bank Lending Channel. 

 

Fiscal Capacity/Eurobond 

 

Fiscal Capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary Deficit 

Core ( ) -1.1 -0.6 -0.4 Core ( f ) 1.7 1.4 1.1 

Periphery ( ) -4.6 -2.2 -3.1 Periphery (
*f ) 2.3 5.8 0.8 

Aggregate ( ) -2.8 -1.4 -1.8 Central (
f ) 0.0 2.6 3.3 

Inflation Debt 

Core ( ) -0.3 -0.1 -0.1 Core ( b ) 2.4 2.3 1.8 

Periphery ( ) 0.2 1.4 0.9 Periphery (
*b ) 8.5 8.7 4.8 

Aggregate ( ) 0.0 0.6 0.4 Central (
b ) 0.0 3.2 4.0 

Yields Fiscal Stimulus 

Core ( ) 0.5 5.0 3.8 Core ( ) 1.1 1.3 1.0 

Periphery ( ) 2.2 6.8 4.8 Periphery (
* ) 0.0 5.3 0.0 

Eurobond ( ) 0.0 3.7 2.5 Central (
 ) 0.0 2.2 2.8 

Bank Credit Monetary Policy 

Core ( ) -1.3 -7.2 -5.0 Policy rate ( i ) 0.0 1.3 0.9 

Periphery ( ) -21.7 -19.9 -18.3 Assets ( q ) 0.4 -40.5 -27.4 

Source: Authors’ computations. 

Table A3. Shock-Responses – Leading Core with a Weak Direct Bank Lending Channel. 

 

Fiscal Capacity/Eurobond 

 

Fiscal capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary Deficit 

Core ( ) 0.2 0.6 0.6 Core ( f ) -0.3 -1.6 -1.5 
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Periphery ( ) -0.7 0.5 0.7 Periphery (
*f ) 0.4 -1.3 -0.2 

Aggregate ( ) -0.3 0.6 0.6 Central (
f ) 0.0 -1.0 -1.2 

Inflation Debt 

Core ( ) -1.2 -1.1 -1.1 Core ( b ) 0.1 -1.8 -1.6 

Periphery ( ) -0.4 0.3 0.4 Periphery (
*b ) 1.5 -3.3 -2.4 

Aggregate ( ) -0.8 -0.4 -0.4 Central (
b ) 0.0 -1.3 -1.5 

Yields Fiscal Stimulus 

Core ( ) -1.9 -4.2 -4.0 Core ( ) -0.2 -1.4 -1.4 

Periphery ( ) -1.0 -3.7 -3.3 Periphery (
* ) 0.0 -1.2 0.0 

Eurobond ( ) 0.0 -2.5 -2.2 Central (
 ) 0.0 -0.9 -1.0 

Bank Credit Monetary Policy 

Core ( ) 1.1 3.9 3.4 Policy rate ( i ) -0.7 -0.9 -0.8 

Periphery ( ) -2.9 6.9 6.5 Assets ( q ) 10.7 27.5 24.6 

Source: Authors’ computations. 

Table A4. Shock-Responses -- the Great Financial Crisis and its Aftermath without a Credible Fiscal Guarantee for Eurobonds. 

 Fiscal Capacity/Eurobond  Fiscal Capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary Deficit 

 Core ( y ) -4.1 -1.6 -1.6  Core ( f ) 6.3 3.3 3.2 

 Periphery (
*y ) 

-6.7 -1.6 -2.2 
 Periphery (

*f ) 
3.3 3.2 0.5 

 Aggregate ( y ) 
-5.4 -1.6 -1.9 

 Central (
f ) 

0.0 4.6 5.4 

Inflation Debt 

 Core ( ) -1.0 -0.4 -0.4 
 Core ( b ) 

8.8 4.5 4.4 

 Periphery ( ) -3.3 -0.8 -1.1 
 Periphery (

*b ) 
17.0 7.5 5.9 

 Aggregate ( ) -2.2 -0.6 -0.7 
 Central (

b ) 
0.0 5.5 6.4 

Yields Fiscal Stimulus 

 Core ( ) -0.4 1.6 1.7 
Core ( ) 

4.2 2.9 2.9 

 Periphery ( ) 2.5 4.6 4.2 
Periphery (

* ) 
0.0 2.8 0.0 

 Eurobond ( ) 0.0 0.6 0.7 
Central (

 ) 
0.0 4.2 4.9 

Bank Credit Monetary Policy 

 Core ( ) 0.7 -1.0 -0.5 
 Policy rate ( i ) 

-1.9 -0.6 -0.7 

 Periphery ( ) -17.4 -2.0 -2.4  Assets ( q ) 29.5 5.9 7.2 

Source: Authors’ computations. 



Going fiscal?  Review of Economics and Finance, 2021, Vol. 19, No. 1    69 

Table A5. Shock-Responses – Lagging Periphery without a Credible Fiscal Guarantee for Eurobonds. 

 

Fiscal Capacity/Eurobond 

 

Fiscal capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary Deficit 

Core ( y ) -1.1 -0.4 -0.3 Core ( f ) 1.7 0.8 0.7 

Periphery (
*y ) -4.6 -2.5 -3.4 Periphery (

*f ) 2.3 5.0 0.8 

Aggregate ( y ) -2.8 -1.4 -1.9 Central (
f ) 0.0 4.1 5.3 

Inflation Debt 

Core ( ) -0.3 -0.1 -0.1 Core ( b ) 2.4 1.2 1.1 

Periphery (
* ) 0.2 1.3 0.8 Periphery (

*b ) 8.5 7.5 5.0 

Aggregate ( ) 0.0 0.6 0.4 Central (
b ) 0.0 4.6 6.1 

Yields Fiscal Stimulus 

Core ( r ) 0.5 2.1 2.2 Core ( ) 1.1 0.7 0.6 

Periphery (
*r ) 2.2 3.8 3.2 Periphery (

* ) 0.0 4.4 0.0 

Eurobond (
r ) 0.0 1.8 1.9 Central (

 ) 0.0 3.7 4.9 

Bank Credit Monetary Policy 

Core ( l ) -1.3 -7.0 -6.2 Policy rate ( i ) 0.0 0.6 0.3 

Periphery (
*l ) -21.7 -22.5 -23.2 Assets ( q ) 0.4 -5.7 -3.6 

Source: Authors’ computations. 

Table A6. Shock-Responses – Leading Core without a Credible Fiscal Guarantee for Eurobonds. 

 

Fiscal Capacity/Eurobond 

 

Fiscal capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary Deficit 

Core ( y ) 0.2 0.5 0.5 Core ( f ) -0.3 -1.1 -1.0 

Periphery (
*y ) -0.7 0.5 0.7 Periphery (

*f ) 0.4 -1.0 -0.2 

Aggregate ( y ) -0.3 0.5 0.6 Central (
f ) 0.0 -1.4 -1.7 

Inflation Debt 

Core ( ) -1.2 -1.1 -1.1 Core ( b ) 0.1 -1.0 -0.9 

Periphery (
* ) -0.4 0.2 0.3 Periphery (

b ) 1.5 -2.3 -1.8 

Aggregate ( ) -0.8 -0.4 -0.4 Central (
b ) 0.0 -1.5 -1.8 

Yields Fiscal Stimulus 

Core ( r ) -1.9 -2.1 -2.1 Core ( ) -0.2 -0.9 -0.9 
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Periphery (
*r ) -1.0 -1.5 -1.4 Periphery (

* ) 0.0 -0.9 0.0 

Eurobond (
r ) 0.0 -0.9 -0.9 Central (

 ) 0.0 -1.3 -1.5 

Bank Credit Monetary Policy 

Core ( l ) 1.1 3.2 3.1 Policy rate ( i ) -0.7 -0.4 -0.4 

Periphery (
*l ) -2.9 7.1 7.3 Assets ( q ) 10.7 4.3 3.9 

Source: Authors’ Computations. 

Table A7. Shock-responses -- the Great Financial Crisis and its aftermath with fiscal policy in the core constrained. 

 

Fiscal Capacity/Eurobond 

 

Fiscal capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary Deficit 

Core ( y ) -5.9 -2.0 -1.9 Core ( f ) 3.0 0.5 0.5 

Periphery (
*y ) -8.1 -1.0 -1.4 Periphery (

*f ) 4.1 2.6 0.3 

Aggregate ( y ) -7.0 -1.5 -1.6 Central (
f ) 0.0 2.7 3.0 

Inflation Debt 

Core ( ) -1.5 -0.5 -0.5 Core ( b ) 6.5 1.7 1.5 

Periphery (
* ) -4.1 -0.5 -0.7 Periphery (

*b ) 20.5 5.2 3.5 

Aggregate ( ) -2.8 -0.5 -0.6 Central (
b ) 0.0 3.4 3.7 

Yields Fiscal Stimulus 

Core ( r ) -1.6 -0.6 -0.8 Core ( ) 0.0 0.0 0.0 

Periphery (
*r ) 2.4 2.5 1.8 Periphery (

* ) 0.0 2.3 0.0 

Eurobond (
r ) 0.0 -1.7 -2.0 Central (

 ) 0.0 2.3 2.6 

Bank Credit Monetary Policy 

Core ( l ) -0.1 2.7 3.7 Policy rate ( i ) -2.5 -1.1 -1.2 

Periphery (
*l ) -22.7 5.7 6.4 Assets ( q ) 37.6 16.1 18.9 

Source: Authors’ computations. 

Table A8. Shock-Responses – Lagging Periphery with Fiscal Policy in the Core Constrained. 

 

Fiscal capacity/Eurobond 

 

Fiscal capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary Deficit 

Core ( y ) -1.6 -0.9 -0.7 Core ( f ) 0.8 0.2 0.2 

Periphery (
*y ) -5.0 -2.2 -3.1 Periphery (

*f ) 2.5 5.8 0.8 
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Aggregate ( y ) -3.3 -1.5 -1.9 Central (
f ) 0.0 2.8 3.4 

Inflation Debt 

Core ( ) -0.4 -0.2 -0.2 Core ( b ) 1.8 1.1 0.8 

Periphery (
* ) 0.0 1.4 1.0 Periphery (

*b ) 9.5 8.2 4.5 

Aggregate ( ) -0.2 0.6 0.4 Central (
b ) 0.0 3.4 4.1 

Yields Fiscal Stimulus 

Core ( r ) 0.2 3.1 2.5 Core ( ) 0.0 0.0 0.0 

Periphery (
*r ) 2.1 5.1 3.6 Periphery (

* ) 0.0 5.2 0.0 

Eurobond (
r ) 0.0 2.1 1.4 Central (

 ) 0.0 2.4 3.0 

Bank credit Monetary Policy 

Core ( l ) -1.5 -7.3 -5.0 Policy rate ( i ) -0.2 1.3 0.9 

Periphery (
*l ) -23.1 -19.4 -17.9 Assets ( q ) 2.6 -19.3 -13.0 

Source: Authors’ computations. 

Table A9. Shock-Responses – Leading Core with Fiscal Policy in the Core Constrained. 

 

Fiscal Capacity/Eurobond 

 

Fiscal Capacity/Eurobond 

No 

Yes 

No 

Yes 

Fiscal Rules Binding Fiscal Rules Binding 

No Yes No Yes 

Output Primary deficit 

Core ( y ) 0.3 0.9 0.9 Core ( f ) -0.1 -0.2 -0.2 

Periphery (
*y ) -0.7 0.5 0.7 Periphery (

*f ) 0.3 -1.3 -0.2 

Aggregate ( y ) -0.2 0.7 0.8 Central (
f ) 0.0 -1.3 -1.4 

Inflation Debt 

Core ( ) -1.2 -1.0 -1.0 Core ( b ) 0.2 -0.5 -0.4 

Periphery (
* ) -0.3 0.2 0.3 Periphery (

*b ) 1.4 -2.8 -2.0 

Aggregate ( ) -0.8 -0.4 -0.3 Central (
b ) 0.0 -1.5 -1.7 

Yields Fiscal stimulus 

Core ( r ) -1.8 -2.8 -2.7 Core ( ) 0.0 0.0 0.0 

Periphery (
*r ) -1.0 -2.5 -2.2 Periphery (

* ) 0.0 -1.1 0.0 

Eurobond (
r ) 0.0 -1.4 -1.2 Central (

 ) 0.0 -1.1 -1.2 

Bank credit Monetary policy 

Core ( l ) 1.1 4.0 3.5 Policy rate ( i ) -0.7 -0.8 -0.7 

Periphery (
*l ) -2.6 6.4 6.1 Assets ( q ) 10.3 12.7 11.3 

Source: Authors’ computations. 
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