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Thesis Abstract

This thesis is an inter-disciplinary analysis of the fundamental causes of the decade-long crisis of monetary
union and why it has proved so persistent despite major reforms. The consensus narrative of economists has
been that the crisis was caused by policy failures and weaknesses in the policy architecture, notably a lack of
crisis management and allowing imbalances to get so large. The first two papers reconsider these failures and
weaknesses. Paper 1 challenges the consensus view that the fragility of euro-area sovereign bond markets
stems from strategic default risk and a failure of policy to coordinate investor beliefs on a ‘good’ equilibrium
in the heat of the crisis. Instead, it argues that interaction between the euro area’s legacy bond market
structure with a complex policy risk premium created a structural vulnerability that is still to be addressed.
Paper 2 finds that imbalances were predominantly caused by credit supply shocks and that, while macro-
prudential policies may have been helpful in attenuating them, the emergence of imbalances prior to the crisis
should not be viewed as a policy failure but as a fact of life in a diverse monetary union. Finally, building
on the insights of the previous two papers, Paper 3 formulates a political-financial trilemma founded on the
policy goals embodied in the Maastricht compromise. It concludes that euro-area policymakers have been
circling around the trilemma over the past decade and that only a multi-faceted approach that anticipates
how sovereign bond market structures might change is likely to lead to a stable outcome. The overarching
conclusion of the thesis is that the contribution of policy failures and weaknesses in the policy architecture to
the crisis has been exaggerated and that greater emphasis should be placed on understanding the structure

of sovereign bond markets and their associated vulnerabilities.
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Chapter 1

Introduction: Essays on the Crisis of

Monetary Union

Our immersion in the details of crises that have arisen over the past eight centuries and in data on them
has led us to conclude that the most commonly repeated and most expensive investment advice ever given in
the boom just before a financial crisis stems from the perception that “this time is different”

- Carmen M. Reinhart and Kenneth S. Rogoff

1.1 Introduction: This time is different

Financial crises are one of the most interesting and important phenomena studied by economists, financial
economists, political economists, and economic historians. The seminal reference on this subject had for
a long time been Kindleberger (1978). This study chronicles, using the framework of Minsky (1975), the
financial crises over several centuries and countries, stretching back to the South Sea and Mississippi Bubbles
of 1719-1720. More recently, Reinhart and Rogoff (2009) went further, conducting an extensive empirical
investigation of financial crises stretching all the way back to the twelfth century. The main conclusion of
both studies is that financial crises occur because the beliefs and expectations of investors and policymakers

become detached from the underlying economic reality. This is the well-known phenomenon of investors
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and governments alike claiming, “this time is different”. This detachment creates an unsustainable financial
process that comes to an inevitable end, the implications of which depend on the financial arrangements of
the contracting parties and the political context.

The crisis of monetary union exhibits this same fundamental, and historically common, cause. With the
benefit of hindsight, the growth of intra-euro-area financial imbalances can be thought of as just another
example of an unsustainable process coming to an inevitable end. The introduction of the euro, alongside
financial liberalization within the Single Market Programme (SMP), spurred financial integration and con-
tributed to growth of imbalances between euro member states. It was thought that these were examples of
“good” imbalances, facilitating catch up and convergence in the periphery economies (Eichengreen 2010).
These imbalances were on such a scale, and occurred over such a long time, that they could be sustained only
through the detachment of beliefs and expectations from the underlying economic reality. The belief that
“this time is different” was in full swing, with investors and policymakers maintaining strong confidence in
the ability of the periphery countries to repay the debt they were accumulating to finance the growth boom.

Although the euro was introduced with the intention of eliminating the financial instability that had
bedevilled currency markets since the demise of Bretton Woods, the nature of the financial arrangements
associated with the imbalances were an important factor in its severity when boom turned to bust. This
was because financial integration following the launch of the euro was concentrated in the money markets
(Hartman et al. 2001, Adam et al. 2002, Galati and Tsatsaronis 2003, and Baele et al. 2004). In equity
and corporate bond markets, where risk-sharing potential is greater, integration was more limited (Pagano
and von Thadden 2004, Lane and Milesi-Ferretti 2005). The growth of imbalances therefore entailed one of
the worst types of financial arrangements between contracting parties from a financial stability perspective:
interbank debt. This created enormous contingent liabilities of the public sector in the event of a systemic
crisis. The effect was compounded by domestic banks exhibiting considerable home bias in their holdings of
sovereign debt. Taken together, this created the so-called sovereign-bank nexus that contributed to making
the crisis so costly and difficult to manage (Gros 2013).

At the same time, the euro area’s governance arrangements and broader political context undoubtedly

made the crisis harder to manage. Hall (2012: p.366) has asked, “Why has the response to the crisis been so
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halting, so focused on imposing the costs of adjustment on southern Europe, and less effective than it might
have been?”. He cites four factors that have conditioned the character of the response: “the intractability of
the problem; deficiencies in European institutions; divergent diagnoses of the problem; and the boundaries
of European solidarity”. The first of these — the intractability of the problem — recognises that policymakers
were confronted with an extremely challenging situation. But the last three political economy considerations
are consistent with the idea that the crisis was mismanaged.

Economists have latched on to the concept of policy failure and placed it centre stage in the so-called
“consensus narrative” of the crisis. More than seventy leading economists across academia, public sector
institutions, the private sector and think tanks have subscribed to a view that two of three root causes of the
crisis were “policy failures that allowed imbalances to get so large” and “crisis mismanagement” (Baldwin
and Giavazzi 2015: p.49)! . The consensus narrative of economists implies that the crisis was somehow
avoidable and that, if only the correct policies had been followed, it perhaps need not have happened at all
or at the very least would not have been nearly as severe. This diagnosis has motivated a succession of policy
reforms aimed at preventing similar crises in future. Yet, and this is something that makes the euro-area
crisis somewhat different from most financial crises in history, it is still prone to crisis more than a decade
after it began. Moreover, these crises bring about seemingly never-ending rounds of further policy reforms.
It is really this observation that is motivation for the thesis. Its overarching conclusion is that the role of
policy failures as a cause of the crisis may have been exaggerated and that insufficient attention has been
given to the intractability of the problems and the need for a successor political-financial settlement to that
contained in the Maastricht compromise.

The next section of this introductory chapter sets out the motivation for the thesis in greater detail.
Section 1.3 makes the case for an inter-disciplinary approach being needed to fully understand the crisis and
provides a summary of the papers and methodologies. Finally, Section 1.4 summarises the papers and the

overall conclusion of the thesis.

1The third is a “lack of institutions to absorb shocks at the EZ level”.
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1.2 Motivation: The never-ending crisis

Policy reforms over the past decade have been extensive and, for the most part, have been targeted at
addressing the policy failures identified in the consensus narrative of economists. The policy reform aimed
at preventing excessive imbalances is the Macroeconomic Imbalances Procedure (MIP). Alongside this have
been important reforms that have added to the capacity of the euro area — mostly through the machinery
of the EU — to manage crises. These include the principal lending tool to crisis countries, the European
Stability Mechanism (ESM), and this has subsequently been modified to become a more general lending
mechanism. In addition, macroeconomic stabilisation tools, notably the Support to Mitigate Unemployment
Risks (SURE) and the Next Generation EU (NGEU), the latter encompassing the Resilience and Recovery
Facility (RRF), have been created. Supporting reforms, most notably Banking Union (BU), but also Capital
Markets Union (CMU), have been developed to address related structural weaknesses. These cannot be
described as either small or unambitious reforms. They have certainly been politically challenging to agree
and in many cases have exceeded the expectations of what was politically possible by many observers. But
questions continue to be asked about their effectiveness, not least because symptoms of instability continue
to come to the surface in the face of new shocks or when there is withdrawal of policy support, notably from

the ECB.

1.2.1 A summary of post-crisis reforms

Starting with the main preventative reform, the MIP, it entered into force on 20 December 2011 and is aimed
at identifying macroeconomic imbalances at an early stage and enforcing policy actions to correct them in
a timely manner (Regulation (EU) No 1176/2011). It applies to all EU Members States and includes an
Annual Alert Mechanism (AAM) report that uses a scoreboard of standardized metrics to detect imbalances
in current accounts, competitiveness, house prices, and credit markets (Articles 3 and 4). Employment
was added as an additional indicator of imbalances in the 2016 AAM report. For those countries where
imbalances are identified, an In-Depth Review (IDR) is triggered (Article 5). Based on that review there
is the possibility of corrective measures, backed up with fines in the case of euro-area members (Chapter

IIT on the Excessive Imbalance Procedure). It is evident from these IDRs that the European Commission
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continues to place considerable emphasis on structural reforms to manage macroeconomic imbalances. Other
policies, such as fiscal and macro-prudential policies, are not presented as policy options by the European
Commission (Bénassy-Quéré and Wolff 2020).

The preventative MIP has been accompanied by a sequence of reforms to deal with the lack of crisis
management tools. The main crisis tool remains the ESM emergency lending vehicle that was first developed
as the European Financial Stability Facility (EFSF) in the heat of the crisis. It provides cheap loans to crisis-
hit countries as part of a programme with strict conditionality, although this was softened with the addition
of the ESM Pandemic Crisis Support (ESM-PCS) vehicle. The ESM was also supplemented during the
pandemic by SURE, which is the EU’s re-insurance programme for national job-retention schemes. This is a
labour market stabiliser worth close to 1% of EU GDP in 2020. But perhaps the most significant reform has
been the launch of the RRF within NGEU. This flagship scheme is a preventative fiscal capacity designed
to shield the euro area’s most vulnerable members from the effects of the pandemic. It is path breaking in
that it provides grants rather than loans on a large scale, amounting to €312.5bn. It entered into force in
February 2021 and will finance programmes until the end of 2026.

The EU’s lending and grants schemes have been supplemented by substantial actions from the ECB.
Perhaps the single most critical action was the Outright Monetary Transactions (OMT) policy which followed
shortly after ECB President Draghi’s “whatever it takes” speech in London on 26 July 2012. It allows
unlimited central bank purchases of short maturity secondary market debt, but under current rules can only
be deployed as part of a conditional ESM lending programme. The ECB has also innovated in terms of the
regular use of its balance sheet, which has grown enormously since the crisis. Initially, the ECB focused on
providing liquidity to the banking system and felt unable to follow other major central banks in making asset
purchases in 2008-9. Since the introduction of the ECB’s Asset Purchase Programme (APP) in 2014 and
its successor Pandemic Emergency Purchase Programme (PEPP) in 2020 its balance sheet has grown much
faster. Total assets at the end of 2021 amounted to some 57.4% of GDP and, within that, 14.8% of GDP
relates to liquidity provision to banks and 31.5% to asset purchases. A comparison with other central banks
shows that the ECB’s balance sheet is now larger than all G7 central banks other than the Bank of Japan

and its asset purchases are comparable to those made by the Federal Reserve and the Bank of England and

19



CHAPTER 1. INTRODUCTION: ESSAYS ON THE CRISIS OF MONETARY UNION

Table 1.1: G7 central bank balance sheets

Other balance | Total balance
% GDP, end-2021 Bank lending | Asset purchases
sheet assets sheet assets

Federal Reserve 0.1 36.5 0.3 36.9
European Central Bank 14.8 31.5 11.1 57.4
Bank of Japan 26.8 98.5 8.6 133.9
Bank of England 0.1 37.5 1.1 38.7
Bank of Canada 0.9 18.0 0.1 19.0

Source: National central banks, Haver Analytics, author’s calculations

larger than those of the Bank of Canada (Table 1.1).

The key financial sector reform launched by the EU at the euro-area level was the decision at the June
2012 European Council to introduce BU. This placed supervision of the 120 (115 in January 2022) largest
euro-area banks under the supervision of the ECB and gives it the right to conduct stress testing. The
Single Rulebook was rapidly introduced, followed by the Single Supervisory Mechanism (SSM) in November
2014 and the Single Resolution Mechanism (SRM) by January 2016. The SRM has a Resolution Fund of
€55bn, covering at least 1% of deposits of contributing institutions, and while national governments are still
the ultimate backstop after the bail in of shareholders and creditors, they do have recourse to the Direct
Recapitalization Instrument of the ESM worth €60bn. After that, governments would need to approach
the ESM for loans that would add to their own liabilities. Although giving central banks a greater role in
bank supervision in this way followed an international trend, with GSIFIs subject to even more stringent
regulations and stress testing and a greater focus on macroprudential policies, the introduction of BU was
also the ECB’s quid pro quo for introducing OMT (Mabbett and Schelkle 2019).

More substantial progress on BU has been held up in three areas. First, while a European Deposit
Insurance Scheme was proposed by the European Commission in November 2015 it met with immediate
resistance from the then German Finance Minister Schéuble (Schelkle 2017). The main stumbling block

is how to deal with legacy risks taken on by the banks, including the large holdings of government bonds
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Table 1.2: Bank holdings of own-country government bonds

% Of total bank assets Of general government debt
0
January 2008 | January 2022 | January 2008 | January 2022

Germany 2 2 9 9
France 2 2 13 7

Italy 7 10 7 15
Spain 2 7 2 3
Ireland 0 2 1 7
Greece 1 15 2 13

Source: National central banks, ECB Securities Holding Statistics, author’s calculations

on their balance sheet. Relatedly, the second issue is the continuing problem of the sovereign-bank nexus.
Banks are still able to keep sovereign bonds on their banking book with a zero risk-weight, despite the crisis
demonstrating that euro-area government bonds are far from being risk free and it being a blockage to a
common deposit insurance scheme. Moreover, due to a continued strong home bias, banks hold large volumes
of the sovereign bonds of their own country on their balance sheets. Table 1.2 shows that periphery country
banks have tended to see holdings of their own countries’ general government debt increase both as a share
of bank assets and outstanding general government debt while for core countries there has been little change.
Finally, progress on raising bank capital ratios has been limited by responsibility for support resting with
national authorities. In those cases where banks might struggle to raise the capital in financial markets,
there is only the ESM to provide support to the national authorities on the basis of ‘toxic’ conditionality.
Despite financial integration having driven imbalances prior to the crisis, it has been pursued further
through CMU. Now, however, the focus is on broadening it out beyond inter-bank markets to other segments
of capital markets, notably equity and corporate bond markets. More integrated capital markets may also be
able to play some role in bolstering risk sharing in monetary unions. Capital markets integration, especially
using equity markets, could help to absorb the impact of asymmetric demand shocks on income directly as

well as make economic adjustment easier by reducing financial accelerator effects (Anderson et al. 2015).
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This could bolster the resilience of sovereign bond markets in an economic downturn and in crisis conditions.
However, CMU is primarily seen as a way of supporting long-term growth rather than as a way of addressing

vulnerabilities in the sovereign bond markets and, in any case, progress has so far been limited.

1.2.2 The effectiveness of post-crisis reforms

Researchers based in official institutions have tended to take an optimistic view on the effectiveness of the
MIP and have emphasised the importance of structural reforms to enhance the flexibility of economies. For
example, ECB analysis has suggested that such reforms could have dealt with imbalances before the crisis
(Kamps et al. 2014) and has advocated for structural reforms to continue to be used as part of the process of
managing imbalances (Pierluigi and Sondermann 2018). The academic literature has been less encouraging.
One element has focused on feasibility, with the general view having been that the available policy instruments
for managing imbalances are unlikely to be effective (Dabrowski 2015) and, even if they were to be effective,
will probably be deployed too late or in an uncoordinated way (Kincaid and Watson 2015). There are
also political economy challenges. Alcidi and Gros (2013a) have noted how the recommendations are vague
and the politically and financially stronger countries have tended to ignore them and, in a recent report
for the European Parliament, Bénassy-Quéré and Wolff (2020: p.5) conclude that “Implementation of the
country-specific recommendations is low; their consistency is sometimes missing; despite past reforms the
MIP remains largely a country-by-country approach running the risk of aggravating the deflationary bias of
the euro area”.

Nonetheless, Figure 1.1 indicates that there has been some progress in reducing imbalances in the years
following the introduction of the MIP scoreboard in 2012. For euro-area countries, the proportion of MIP
indicators in breach of the threshold levels has declined from 31% in 2013 to 19% in 2019, although this was
followed by a sharp reversal to 31% in 2020. Even if this latest reversal is viewed as a distortion from the
pandemic, it is unclear to what extent the prior decline in imbalances reflected the effectiveness of the MIP
or private-sector deleveraging that would have happened anyway following the stresses of the sovereign debt
and global financial crises. One piece of evidence that points towards the latter being important is the fact

that a similar pattern of declining imbalances is observed in non-euro area members that are not subject
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to the corrective arm of the MIP. Consequently, while the debate is ongoing, there are certainly reasons to
think that macroeconomic imbalances remain a threat to the stability of monetary union.
Figure 1.1: Proportion of MIP indicators in breach of threshold
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Recent experience also suggests that, while the functioning of periphery sovereign bond markets has been
improved by recent reforms, they nonetheless remain volatile and at risk of falling into crisis. Two recent
episodes stand out (Figure 1.2). First, following the Italian general election in March 2018, after weeks of
negotiations, a populist coalition government between Five Star and the Lega was formed in early May.
Given the new government’s expansionary fiscal plans, and leaks of official papers advocating exiting the
euro, investors in the Italian sovereign bond market demanded additional compensation for their risk in
holding BTP bonds. At the heart of the problem is that neither the existence of the ESM nor the presence
of the ECB’s OMT policy removed the risks of these actions by the new Italian government, given that both
require conditionality, which the new government rejected. Second, on 12 March 2020 there was upheaval in
periphery bond spreads when ECB President Lagarde insisted that the central bank was “not here to close
spreads” between members’ borrowing costs (Lagarde 2020). Periphery bond yields climbed for six days,
reversing only once her statement was retracted, but then remaining both elevated and volatile for several

months. This shows just how significant a role the ECB is playing in keeping a crisis at bay.
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Figure 1.2: 10-year sovereign bond yields
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1.2.3 The quest for stability

The post-crisis EU and euro-area reforms have without any doubt been extensive, creating a whole new range
of policy vehicles and instruments. These reforms have significantly addressed the policy failures identified
in the consensus narrative with the role of the ECB having been transformed. Yet, the decade-long crisis
in the euro area continues, with episodic bouts of instability requiring yet further rounds of policy reforms.
So, the question remains: why has the quest for stability not been more fruitful? Is it a case of reforms
not being pursued enthusiastically, vigorously, or creatively enough? It is certainly possible this is the case.
But the central thrust of this thesis is that there are also some problems with the diagnosis. The choice of

approach, papers, and methodologies have all been designed with this in mind.
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1.3 Approach and paper summaries

This thesis consists of an introduction, three papers, and a conclusion. Reflecting the thesis’ motivation, the
first paper considers the failure of crisis management; the second looks at the failure to manage imbalances;
and the third is focused on how to achieve a stable outcome. The thesis adopts an inter-disciplinary approach
in recognition of the powerful interactions and feedback mechanisms between economic, financial, and po-
litical influences on all these issues. The crisis in the sovereign bond markets can only really be understood
with reference to all three influences interacting simultaneously; the emergence of imbalances is an example
of macroeconomics and financial markets strongly interacting with each other and politics playing the role of
handmaiden; and the reform efforts to achieve a stable outcome puts politics in the driving seat but subject
to significant macroeconomic and financial constraints. The papers in this thesis deploy methodologies from
across the disciplines of economics, finance, and political economy and provides a more inter-disciplinary
perspective than is typically found in the literature.

The first paper examines the failure in crisis management. The consensus view is that the possibility of
strategic default by the sovereign borrower introduces risk premia into bond yields that creates a vulnerability
to falling into a “bad” equilibrium in which changes in investor beliefs can generate a self-fulfilling crisis.
This view rests on insights from models of previous debt and currency crises, especially the debt repudiation
model of Calvo (1988). This class of model has been applied extensively to the euro-area case, notably
by Gros (2012a), De Grauwe and Ji (2013), and Corsetti and Dedola (2016). The principal policy failure,
according to this model, is one of omission: not coordinating investor beliefs on a “good” equilibrium. The
ECB’s OMT policy is, in this framework, therefore a mechanism by which the central bank coordinates
investor beliefs on a good equilibrium.

Paper 1 challenges the application of the strategic default theory to the euro area on three grounds: (i)
the strong incentives of euro-area governments to avoid default; (ii) the low interest rates and market implied
probabilities of default at the time of the liquidity crises; and (iii) the clear evidence that fiscal austerity was
self-defeating during the crisis. It advances an alternative theory, founded on the euro area’s legacy bond
market structure and a complex policy risk premium, to explain the crisis. It incorporates these foundations

into a fully-articulated formal mathematical model — the Market Structure-Policy Risk (MSPR) model — and
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tests its predictions against a unique dataset constructed from the daily market reports from the Financial
Times. It applies the Auto-Regressive Distributed Lag/Bounds Testing methodology of Pesaran and Shin
(1999) and Pesaran et al (2001) to allow for the possibility of levels relationships between investor beliefs
and bond yields as well as short-term dynamic relationships.

The empirical findings of the first paper validate the predictions of the MSPR model and further un-
dermine the strategic default theory. A broad range of factors are found to explain the volatility of bond
yields during the crisis and there is clear evidence of investor learning with the role of solvency sunspots
declining and solvency fundamentals increasing. This suggests that the scope for a self-fulfilling crisis, while
never dominant, diminished over time. The MSPR model therefore supports the idea that the euro-area
bond market remains vulnerable to falling into a bad equilibrium. But, due to investor learning about the
policy risk premium, the continuing volatility most likely now reflects heightened sensitivity to fundamentals,
including policy risks, due to the presence of a non-linearity in the market structure rather than sunspot
equilibria and the possibility of a self-fulfilling crisis. In other words, it places greater emphasis on market
characteristics as a structural vulnerability and less on the notion of weaknesses in the policy architecture.

The second paper considers the drivers of imbalances and the idea that it was a policy failure to allow them
to get so large. As has already been noted, although official institutions have taken a more optimistic view,
an academic consensus has cast doubt on the feasibility of managing imbalances. The evidence base upon
which this consensus is based is thin, however, primarily drawing on reviews of partial equilibrium analyses.
The aim of the second paper is to strengthen the evidence base on this issue by explicitly considering the
feasibility of managing macroeconomic imbalances with specific policy tools within a general equilibrium
framework. In so doing, it seeks to provide a more rigorous answer to the question of whether, in a monetary
union, macroeconomic imbalances can be managed by policymakers and, if so, which policy tools should be
used. In this way, it is also able to provide a verdict as to whether the emergence of imbalances prior to the
crisis was a policy failure, or largely unavoidable.

An applied macroeconomic methodology is used. It first articulates a simple structural economic model
of financial imbalances in a monetary union using the Metzler diagram (Metzler 1960) and reviewing the

post-crisis theories of imbalances. By assuming that agents hold false beliefs about the sustainability of
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imbalances, they can persist indefinitely as a steady state outcome. This property of the structural economic
model has been consciously adopted so that the economy can follow an unsustainable path that eventually
leads to crisis, consistent with the literature on financial crises (Kindleberger 1978, Reinhart and Rogoff
2009) and the consensus view of the crisis (Baldwin and Giavazzi 2015). The model is recovered from data
using the sign restricted Bayesian SVAR methodology commonly used in empirical macroeconomics. This
approach has been applied successfully to the issue of global financial imbalances but, to the best of the
author’s knowledge, has never been applied to the issue of euro-area imbalances. Impulse response functions
from the model are used to assess the drivers of imbalances and the efficacy of a range of policy options.
These include fiscal policy, macro-prudential policy, product market structural reforms, and labour market
structural reforms.

The results from the second paper suggest that while there is potential for fiscal policy and structural
reforms to manage fiscal, output, and employment imbalances, only macro-prudential policy is a plausible
candidate for managing current account and competitiveness imbalances. These findings cast doubt on the
likely effectiveness of structural reforms, the preferred approach of the official institutions of the EU, in
managing macroeconomic imbalances. The fact that the competitiveness and current account imbalances
that are viewed as having been critical in contributing to the crisis can in principle be managed by macro-
prudential policy is potentially significant. However, the paper concludes that, while further research is
needed to provide a definitive answer, the likely scale of macro-prudential interventions required would
undermine the concept of the euro area being a single currency with free capital movement. This suggests
that the emergence of imbalances within the euro area should probably not be seen as a policy failure but
as a fact of life in a diverse and financially integrated monetary union.

The third paper is focused on the political economy challenges of finding a robust political-economic
settlement within the constraints identified in the previous two papers. The policy regime around the
Maastricht compromise has proven unstable with monetary union having been in a constant process of reform
since the crisis. There is potential for a profound change in the ongoing reform process, from an emphasis
on national fiscal discipline and price stability to risk sharing and monetary-fiscal cooperation. But how can

such a transition happen, especially in an environment of elevated public debt levels and markets reacting
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strongly to any policy shift? This is not only a question of market constraints. Given the insight from
political economy that any institutionalised consensus among multiple veto-players has stakeholders who try
to block a move, how can a new political settlement emerge?

To answer these questions, the paper adopts the methodological approach of the trilemma and gives it
a decidedly political-financial interpretation. The paper argues that financial integration, autonomous fiscal
policy, and cheap public finance are an inconsistent trinity that the Maastricht compromise attempted to
deliver. The adoption of the Stability and Growth Pact (SGP) was an early example of how policies were
created to reconcile the three inconsistent policy goals, but the crisis revealed how fiscal rules cannot insure
against contingent liabilities of the banking system led by private-sector credit booms. Since the crisis, the
euro area has been circling the trilemma by resorting to a mix of some financial repression and some common
debt management, but the market’s verdict is that cheap public finance is not achievable, at least as far as
the periphery economies are concerned. The paper uses a comparative analysis methodology between the
euro area and U.S. bond markets to consider whether the transition to a stable policy could emulate the
U.S. federation, with a particular emphasis on the market structure.

Paper 3 argues that finding a lasting solution to the euro area’s political-financial trilemma need not rely
on a pure solution in which two goals are pursued with one policy intervention that sacrifices a third goal.
Instead, the new political settlement is likely to involve a new compromise to replace that of Maastricht
through changing the weights attached to the goals. It is therefore crucial to consider intermediate solutions
that can deliver a stable outcome. Steps towards common debt management, such as those pursued in
the post-pandemic reforms, have the potential to reduce the cyclicality of the public finances and thereby
improve the resilience of sovereign bond markets. However, a weakness of this conclusion is that it assumes,
in doing so, that the bond market structure is unchanged. A comparison of the U.S. municipal bond markets
and the euro-area government bond markets shows how moves to a federal structure of fiscal activity could
prompt a profound change in the investor base, delivering a more stable outcome but one that does not

deliver cheap public finance for national governments.
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1.4 Thesis conclusions

Taken together, the three papers as a whole deliver on the ambition to provide an inter-disciplinary perspec-
tive to the crisis. While the approach is substantially economic the papers integrate important elements of
finance and political economy into their structures, and their inclusion is critical to the conclusions and policy
implications. The market structure of the euro area’s sovereign bond markets is central to the arguments
in Paper 1 and distinguishes it clearly from existing economic models of the intense phase of the euro-area
crisis; the history of financial crises is essential context for the framework used to analyse macroeconomic
imbalances and the potential for policies to manage them in Paper 2; and the political economy context of
the Maastricht compromise, as well as a comparison of the structures of the U.S. and euro area bond markets,
are shown to be crucial in understanding the challenges of reaching a lasting political-financial settlement in
Paper 3. Only an inter-disciplinary approach could yield the conclusions that are reached.

The papers each have something substantive to say about the crisis of monetary union as well as con-
tributing to the literature in their own spheres. The significance of the first paper rests on how it places
emphasis on market characteristics as a structural vulnerability in a literature that has generally emphasised
weaknesses in the policy architecture instead. For the second paper, while its focus is on assessing the drivers
of imbalances and policies to address them its significance is in identifying that while it is no panacea to the
euro area’s problems, and the potential gains might not seem all that large, it could nonetheless contribute
towards stability. In this sense, it endorses the need for a paradigm shift away from fiscal and monetary
discipline and towards something multi-faceted. This idea is taken further forward in the third paper which
places financial markets — and those for sovereign bonds — as the ultimate constraint and modifies the concept
of the trilemma by deriving the policy goals from the original Maastricht compromise, super-imposing the
financial and political constraints, and suggesting the need for a multi-faceted approach.

In providing a modified diagnosis of the problem and prescription for a solution the thesis also offers some
conclusions on the consensus narrative of the crisis itself and the emphasis it places on policy failures. The
thesis leans towards thinking that the role of policy failures in explaining the crisis has been exaggerated and
that more attention should be placed on the intractability of the problem. Based on the Kantian principle

that ‘ought implies can’ it is not at all obvious that there were egregious policy failures either in the lead
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up to the crisis or during it. The lesson from Paper 1 is that once in a bad equilibrium then there is not
much that national government policy can do to stabilise the situation and the lesson from Paper 2 is that
imbalances are difficult to manage. An analytical theme across the three papers has been the challenges
to investors and policymakers alike of living in a world of imperfect information and how learning more
about the world occurs with the passage of time. As Paper 3 shows, the Maastricht compromise attempted
to pursue three inconsistent policy goals — financial integration, autonomous fiscal policy, and cheap public
finance — but this was not fully appreciated at the time. But it, too, was not necessarily a policy failure. A
true policy failure would be to underestimate the intractability of the problem and shy away from designing

appropriate reforms that address it today.
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Chapter 2

A Market Structure-Policy Risk

Model of the Euro Crisis

2.1 Introduction: The lender of last resort problem

Since late 2009, the sovereign bond markets in the euro area have experienced considerable volatility®.
Spreads between the periphery economies and Germany began to widen in early 2009, but never exceeded
more than 300bp. But in late 2009, following the release of revised Greek fiscal deficit figures, the Greek-
German ten-year government bond spread widened sharply, reaching nearly 1000bp in early May 2010.
Spreads on Irish ten-year government bonds were the next to widen sharply, in the autumn, closely followed
by Portugal in early 2011. Italy and Spain were then dragged into the crisis in the second half of 2011.
Measures of volatility increased sharply in all countries with the standard deviation of bond yields reaching
as high as eight percentage points for Greece in 2012.

It is widely accepted that one of the causes of the excess volatility seen in euro-area sovereign bond
markets has been the absence of a lender of last resort (LoLR)? . There are at least two dimensions to this.

First, governments that have the legal right to use the printing press retain the capacity to repay bond

LAll bond yield data are from Bloomberg Finance LP.
2See, for example, Krugman (2013), Gros (2012a, 2015), De Grauwe (2011, 2015), Baldwin and Giavazzi (2015).
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holders under all circumstances. They can simply force central banks to print the money to do so. They
may not choose to do so for various reasons, such as its inflationary and reputational consequences, but the
capacity to repay the debt is always there?. In the euro area, this is prohibited by Article 123 TFEU. The
second dimension of the LoLR problem, and arguably the more important, is the difficulty in the euro area
of the ECB targeting its interventions in secondary government bond markets towards individual member
states®. This can be viewed as the Quantitative Easing equivalent of the “one size fits all” problem of
monetary union. Explaining the volatility of euro-area sovereign bond markets entails understanding what
the absence of these LoLR functions implies for risk premia.

The consensus view is that the absence of a LoLR introduces risk premia into sovereign bond yield spreads
via the possibility of strategic default by the sovereign borrower and that this creates a vulnerability to falling
into a “bad” equilibrium, where changes in investor beliefs can generate a self-fulfilling crisis®. This view
rests on insights from models of previous debt and currency crises, especially the debt repudiation model
of Calvo (1988). This class of model has been applied extensively to the euro-area case, notably by Gros
(2012a), De Grauwe and Ji (2013), and Corsetti and Dedola (2016). All the models in these contributions
are founded on the concept that the sovereign borrower will choose to stop honouring its debt obligations
when debt service payments exceed a fixed cost of default. It is changing beliefs by investors about the level
of interest rate at which the sovereign will make this choice that creates the possibility of a self-fulfilling
crisis.®

Empirical research covering the crisis period has identified several features of the sovereign bond crisis
that appear consistent with the strategic default theory. For example, numerous empirical studies suggest
that sovereign bond yields experienced heightened sensitivity to economic fundamentals during the crisis

(Gibson et al. 2011, Bernoth et al. 2012, Beirne and Fratzscher 2013, De Grauwe and Ji 2013). And

3Part IIT of Reinhart and Rogoff (2009) shows that domestic defaults have been common throughout history. This illustrates
that governments have often chosen default despite having access to a LoLR. The main point is that in the face of fiscal stress
standalone countries have the option of fiscal consolidation, default or turning to their LoLR. Euro-area countries do not have
the third option.

4See Buiter and Rahbari (2012) for a discussion of the mechanisms through which the ECB can act as a LoLR for sovereigns
via secondary markets and indirectly via lending vehicles.

5In this paper the terms “beliefs” and “expectations” are used interchangeably. However, expectations are just one type of
belief concerning the future. Beliefs about the present, such as the state of the economy or its structure, can also be important
in determining investor behaviour.

6See the supplementary appendix for a comprehensive review of the theoretical models and empirical studies.
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variables that might be thought to be heavily influenced by beliefs, such rating agency actions and the
extent of contagion, seem to have played an important role (Constancio 2011, Afonso et al. 2011, De Santis
2012, Caporin et al. 2013). In other words, the volatility of bond yields was excessive and shifting beliefs
seem to have been an important driver, just as the strategic default theory predicts.

The idea that the euro area fell into a bad equilibrium underpinned the announcement by the ECB of
its Outright Monetary Transactions (OMT) policy. Proponents argued that, if shifting beliefs risk being
self-fulfilling, then policy should be aimed at maintaining a “good” equilibrium in sovereign bond markets.
In the press conference following the Governing Council’s decision to approve OMTs in September 2012 the
President of the ECB, Mario Draghi, said, “The assessment of the Governing Council is that we are in a
situation now where you have large parts of the euro area in what we call a bad equilibrium, namely an
equilibrium where you may have self-fulfilling expectations that feed upon themselves and generate very
adverse scenarios” (ECB 2012a: n.p.). The subsequent success of the ECB’s OMT policy in bringing the
acute phase of the crisis to an end might also be considered as providing further evidence in support for the
strategic default theory.

Despite its widespread acceptance and much of the available evidence being consistent with its predictions,
there are some important problems with the strategic default theory. First, euro-area governments had a very
strong incentive to avoid default. Not only were the increases in debt interest burdens minimal at the time
liquidity crises occurred, but detailed analysis of the political economy of adjustment policies strongly favours
governments choosing internal adjustment and financing over external adjustment and default (Walter et
al. 2020). Second, as will be shown in the next section, market-implied probabilities of default at the time
of the crisis were low. Not only is this consistent with investors being aware that governments had strong
incentives to avoid default, but it suggests that imminent default was not the primary fear of investors at the
point that liquidity crises took place. Finally, it is hard to reconcile the strategic default theory with other
evidence from the crisis, such as that fiscal austerity was self-defeating (Holland and Portes, 2012, Gross and
Maurer 2012, Attinasi and Metelli 2016). If government policy is viewed as ineffective at improving debt
sustainability by investors then it is plainly contradictory to place investor expectations about government

policy centre stage. All in all, while investor fears of default are the primary source of bond market risk
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premia, it seems unlikely, given these problems, that strategic default risk was the primary driver of these
premia in the euro-area case.

That there are problems in reconciling the strategic default theory with important features of the crisis
should not be surprising. The strategic default theory was imported from models of emerging market foreign
currency debt crises on the premise that, due to an absence of a LoLR, a euro-area sovereign is similarly
vulnerable to a “sudden stop” (De Grauwe 2011, Gros 2012a). But the commonalities pretty much end there.
The euro area is not an emerging market and, as such, the risk characteristics of the sovereign borrowers,
as well as the structure of the market they issue into, are very different. The typical investor in emerging
market foreign currency debt (seeking a high return in exchange for bearing high risk) could hardly be more
different from the typical investor in euro-area sovereign bonds (seeking a safe asset and bearing low risk).
The problems with the strategic default theory identified above, combined with the fact that the theory was
transplanted from emerging market crises, suggests the need to delve deeper into the anatomy of the euro
area’s sovereign bond crisis and place it much more firmly in a euro-area context, to understand what was
really going on.

This paper proposes an alternative theory embedded in a more realistic characterisation of the economic,
financial, and political architecture of the euro area. It has two key foundations. The first is a legacy bond
market structure that depends on a traditional institutional investor base requiring government bonds to
perform the role of a safe asset in their portfolios. For these investors, even a small increase in default risk
can be enough to lead them to withdraw their participation from the primary bond market. This makes
the bond market vulnerable to a liquidity crisis at low levels of interest rates and market-implied default
probabilities. The second is a policy risk premium reflecting the complex mix of options available to the EU
authorities in the event of a liquidity crisis. The most important of these policy risks concerns the possibility
of private sector involvement, but when external financing requirements exceed the financial capacity at the
EU’s disposal then redenomination risk can become relevant too.

A formal theoretical model is used to articulate how these two features alone can account for why the
liquidity crises occurred at low levels of interest rates and market-implied default probabilities and why

bond markets exhibited heightened sensitivity to fundamentals. Because fiscal policy is assumed to be self-
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defeating in crisis conditions, the potential for self-fulfilling crises is explained not by strategic default risk
but by investors’ imperfect knowledge of fundamentals. In the model bond yields are driven by changes in
investor beliefs about solvency, liquidity, and policy but investors also undergo a learning process in response
to new information, especially regarding the policy risk premium. This leads to sunspot equilibria and the
scope for self-fulfilling crises to diminish as influences on the sovereign bond markets over time.

This theory is tested empirically against an innovative data set comprising textual analysis of daily market
reports from the Financial Times during the crisis period. Its mains findings are aligned with the predictions
of the theoretical model. The rise in bond yields is found to be driven consistently by solvency news with
other factors fluctuating in their importance over time. Contrary to the prediction of the strategic default
model, beliefs about fiscal policy account for only a small proportion of the increase in bond yields. This
reinforces the conclusions from previous analysis of debt maturity structures that fluctuations in self-fulfilling
rollover risk accounted for only a modest fraction of the increase in sovereign borrowing costs in Italy (Bocola
and Dovis 2016). The results are also found to be consistent with investor learning behaviour. For example,
while policy beliefs were the dominant drivers in the case of Ireland and Portugal when the ESM framework
was being developed, they played a much smaller role by the time the crisis spread to Spain. The model
predicts that the flip side of this investor learning should be a declining role for sunspot equilibria. Again,
this is found to be the case, with solvency fundamentals becoming more important and solvency sunspots
becoming less important over time.

The paper’s finding that the source of volatility transitioned from one that was driven significantly by
changes in policy and self-fulfilling beliefs to one predominantly driven by solvency fundamentals has sig-
nificant policy implications. It suggests that the ongoing vulnerability of euro-area sovereign bond markets
should be viewed as structural and not easily dealt with by attempts to coordinate beliefs on a good equilib-
rium, as the strategic default model implies (De Grauwe 2012, Corsetti and Dedola 2016). The underlying
structural weakness — a fragile bond market structure — needs to be addressed directly or factored into
thinking about alternative policy solutions. With its current bond market structure, the euro area can avoid
falling into a bad equilibrium only by the underlying structure of the economy being far more resilient than

other economies. It is not clear how feasible it is to achieve such a high level of resilience. The paper con-

35



CHAPTER 2. A MARKET STRUCTURE-POLICY RISK MODEL OF THE EURO CRISIS

cludes that the most direct way to meet that challenge is to issue tiered bonds and that there are only two
alternatives: suppressing bond spreads and volatility through financial repression or adopting a framework
of common debt management. This paper is organised as follows. Section 2.2 explains the problems with the
strategic default theory in more detail. Section 2.3 sets out an alternative framework of analysis. Section 2.4
develops a formal model and Section 2.5 reports the results of an empirical application of the model. Finally,

Section 2.6 makes some concluding observations, including implications for policy and future research.

2.2 Problems with the strategic default theory

The strategic default model of sovereign debt crises can trace its origins at least as far back as Guillermo
Calvo’s debt repudiation model of the 1980’s (Calvo 1988). In this model a self-fulfilling crisis can arise
when markets anticipate that the government will choose to default on its debt. Crucially, the government
does so in preference to paying the prevailing interest rate at which it can borrow and because doing so
maximizes its welfare. This model has been applied to the euro area without serious consideration of some
of the problems in doing so. This section identifies three problems that simultaneously lay the foundations

of an alternative framework of analysis.

2.2.1 Problem 1: Strong incentives to avoid default

Calvo’s debt repudiation mechanism makes a lot of sense for emerging economies borrowing in foreign
currency where, during crises, debt interest payments have increased significantly. Debt in these countries
typically had a short maturity with considerable volumes being rolled over each week. For example, by
December 1994 all of Mexico’s outstanding Tesobonos were due in 1995 (Lustig 1995)7 and interest rates
increased by over 1000bp (Masson and Agenor 1999). In the case of the Argentina crisis in 2001 the
maturity of the outstanding dollar bonds was about two years and the US dollar lending rate surged to over
20% (Daseking et al. 2004). The combination of a short maturity profile and large increases in interest rates

means that debt interest payments increased sharply. This provided ample incentive to default.

"The maturity structure reflected a government decision to convert all its short-term local currency debt into foreign current
debt to bolster the credibility of its exchange rate regime.
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The incentive for euro-area sovereigns to default are not nearly so strong. Previous studies, notably
Walter et al. (2020), have shown how the vulnerability profiles of the euro-area crisis countries and interest
groups pointed strongly to governments of both deficit and surplus countries favouring internal adjustment
and financing rather than external adjustment and default as a response to the crisis. According to the
authors, “Our analyses suggest that surplus-creditor country governments faced strong domestic incentives
to push most of the adjustment burden onto deficit countries and to provide external financing in the
form of bailout packages” (Walter et al. 2020: p.4) while “the puzzle of why deficit countries agreed to
unprecedented austerity [as a condition of the bailout packages|, which has taken such a heavy toll on their
economies, becomes less puzzling, for example, if one considers that the alternatives available to them were
Eurozone exit and/or unilateral debt default, both costly and highly undesirable outcomes” (Walter et al.
2020: p.23).

It is hard to argue with this political economy view from a cost benefit analysis perspective. If the
government were to default, it is highly likely that interest rates for the rest of the economy would increase
sharply and the banking system would experience huge losses on its holdings of government bonds, triggering
a sharp tightening of credit conditions. The effect of higher interest rates and tighter credit conditions on
the economy would likely be severe, pushing the economy into a deep recession and leading to a sharp
deterioration in the primary budget balance and further increasing the contingent liabilities of the public-
sector balance sheet. As has already been noted, a default might even entail a forced exit from the euro area
given that the ECB would no longer be able to accept the country’s government bonds as collateral. This
could lead to the collapse of the banking system.

It is hard to see how these economic costs do not vastly exceed the potential economic benefits of default.
With the change in interest rates for the euro-area countries in government bond markets at the point of
crisis having generally been only 300-400bp, for a country with a debt-to-GDP ratio of 75%, debt interest
payments would eventually increase by about of 3% of GDP. However, the average maturity of government
debt in the euro-area periphery countries prior to the crisis was about seven years (Eidam 2020: p.42). This
means that, in the short term, say over five years, the increase in interest rates would amount to only about

a third of that, or just 1% of GDP. Consequently, while an extended period of elevated interest rates might
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eventually be expected to exert some pressures on governments to change policy it does not seem plausible
that they did so in the short period, of just a few months, over which the euro area crisis took place. The
political economy of adjustment policies therefore argues strongly against strategic default being a plausible

fear for investors.

2.2.2 Problem 2: Low interest rates and market-implied default probabilities

Apart from making the rise in interest burden small, the low level of interest rates at which a liquidity crisis
took place also implies that investors assigned only a low probability to an imminent default. This follows
from market-implied default probabilities being directly proportional to the level of interest rate spreads. For
example, the Irish-German two-year bond spread peaked at 576bp on 11 November 2010 just before rumours
circulated of it requesting an ESM® support package®. Even if all this spread is attributed to default risk,
assuming a historical 50% loss given default rate, and making no allowance for investors being risk averse,
it implies only a 23% two-year probability of default. Not only does this indicate that investors did not see
a liquidity crisis as tantamount to a government choosing default, undermining the strategic default theory,
it suggests that investors had high conviction that some form of external support would be forthcoming and

that the conditions of that support would not entail a high risk of default either.

2.2.3 Problem 3: Self-defeating fiscal austerity

In principle, governments should be able to prevent a crisis through fiscal adjustment. Fiscal austerity, by
improving the budget balance, should reassure investors and allow market interest rates and debt interest
burden to fall. On this view, if a liquidity crisis takes place, it reveals that the government prefers this
outcome over the fiscal austerity needed to prevent it. In other words, even if the government seemingly
has strong incentives to avoid default, and the crisis occurs at low interest rates and market-implied default

probabilities, it still represents a strategic choice of the government to allow the crisis to happen. Investors

8The ESM was created in September 2012 and was preceded by the EFSF and EFSM. Throughout this paper the term ESM
is used to refer to all these support mechanisms.

90n November 11, 2010, the Irish 2-year bond closing yield was 669bp while the Germany 2-year closing yield was 95bp
(Bloomberg Finance LP).
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will therefore need to anticipate the government’s choice and, hence, the strategic default dynamic of the
Calvo model is still relevant.

Apart from being a tautological line of reasoning, it requires fiscal austerity to be effective at improving
debt sustainability. But the available evidence suggests that it probably is not effective in times of crisis.
In fact, there is a lot of evidence that fiscal austerity is self-defeating, or even counter-productive, in crisis
conditions. Fiscal multipliers have been found to be large in the euro area due to monetary policy and
exchange rate responses to changes in fiscal policy being damped at the country level. There is also evidence
that the fiscal multiplier may become further strengthened in times of crisis (De Long and Summers 2012).
This is because monetary policy may already have been exhausted as a source of support to growth and
households and firms may be more liquidity constrained, meaning that they are unable to smooth their
spending through the downturn. Moreover, to the extent that several countries were undertaking fiscal
austerity simultaneously, there could be spill-over effects. Under certain conditions fiscal austerity may not
only be self-defeating but have sizeable perverse effects (Holland and Portes 2012, Attinasi and Metelli 2016).
All in all, even if fiscal austerity is not always completely self-defeating, it is likely to be a very weak tool
with which to prevent a crisis.

Self-defeating austerity calls into question the notion that governments somehow preferred a liquidity
crisis to implementing fiscal austerity. Typically, in the studies cited above, self-defeating austerity has been
defined as occurring when budgetary measures have no impact on the debt-to-GDP ratio. This happens
because the benefit from a lower budget deficit is wiped out by its knock-on effect to the level of GDP. While
the debt-to-GDP ratio is not the same as debt sustainability, they are closely related. So, if fiscal policy
has no impact on the debt-to-GDP ratio, and it can be debated whether it applies only in the short-term
or also the long-term (Gros and Maurer 2012), it is hard to envisage how it can exert much of an influence
on perceptions of debt sustainability and, by extension, the government bond yield either. In effect, the
inability of fiscal austerity to improve debt sustainability renders the concept of strategic default null and
void, because the government is unable to affect the interest rate no matter what it does. In effect, the
government is reduced to playing the role of a powerless spectator of market conditions as investors respond

to other factors determining the bond yield. Governments did not choose to have a crisis in preference to
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fiscal austerity, they simply stepped away from a fight that they could not win.

2.3 The foundations of an alternative to strategic default

The problems with the strategic default theory suggest the need for an alternative explanation that can
account not only for the increased sensitivity to fundamentals and presence of sunspot equilibria found in
the literature but also for why the liquidity crises happened at such low levels of interest rates and market
implied default probabilities. This section argues that the explanation can be found in (i) a legacy bond

market structure and (ii) a complex policy risk premium.

2.3.1 A legacy bond market structure

The euro area’s liquidity crises were marked by sovereigns losing the capacity to issue debt in the primary
market and seeking external assistance. And one of the most important features is that this happened at
relatively low interest rates!?. Greece lost market access in early April 2010, ahead of sizeable financing needs
(European Commission 2010: p.8). At that point 10-year yields were around 7%. When Greece formally
requested external assistance on 23 April, its 10-year bonds yielded 8% in the secondary market. Loss of
market access was also central to the decisions of both Ireland and Portugal to seek external assistance.
Although Ireland was already fully funded by the time of its financing programme, according to the IMF,
“when the [Irish] banks faced renewed private funding outflows, the sovereign also lost access to market
funding, necessitating official support” (IMF, 2012a: p.6). When the Irish started these discussions in early
November its ten-year bond yields were less than 8%. As for Portugal, the IMF states that, “as in other
euro area periphery countries sovereign yields rose sharply, quickly followed by the Portuguese government
losing access to the bond market” (IMF, 2012b: p.15). When Portugal sought external assistance on 7 April
2011 the yields on its ten-year bonds were 8.6%.

These levels of interest rates are significantly lower than those seen in emerging market debt crises. The

explanation for this is clear: markedly different market structures. Investors in emerging market bonds are

10All bond yield data are from Bloomberg Finance LP.
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typically mandated to invest in high-risk government bonds of which they are expert investors. They are
skilled in assessing risks as they change and invest knowing that there are high risks associated with their
exposures. When those risks materialise, they are well placed to make a judgement of the risk of default
and what level of interest rate is needed to compensate for those risks. In euro-area countries, however,
the investor base at the time of the crisis was predominantly looking to invest in a safe asset. This marked
difference in perceived risk characteristics is illustrated not only by the differing interest rate levels at the
point market access was lost but by the contrast between high investment grade ratings on sovereign bonds
in the euro-area prior to the crisis (Table 2.1) and the mostly junk ratings of foreign currency long-term debt
of Latin American sovereigns in the 1980’s and 1990’s (Table 2.2).

These differences meant that once the perceived risk of a euro-area sovereign bond reached a certain
level, signalling an increased level of credit risk, a significant portion of the traditional investor base was
no longer willing to participate in primary market bond issues. The loss of market access at low levels of
interest rates and market-implied default probabilities was therefore related to the legacy market structure
of the euro area. Small increases in default risk had an outsized impact on market functioning. In other
words, euro-area sovereigns suffered from issuing into markets that are incomplete and cease to function
when default risks rise by even modest amounts. This is a significant feature of the bond market because
it introduces non-linear liquidity risks. As will be shown in the next section, it also explains why euro-area

sovereign bonds, once in a bad equilibrium, exhibit heightened sensitivity to fundamentals.

Table 2.1: Sovereign ratings on local currency debt prior to the euro-area crisis

Ireland Portugal Italy Spain
S&P (Jul ’09) (Jan ’09) | A+ (Feb ’'11) (Jan ’09)
Moody’s (Jul ’09) (Jul ’10) (Oct '11) (Sep ’10)
Fitch (Mar ’09) (Mar ’10) (Oct '11) (May ’10)

Source: S&P, Moody’s, Fitch
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Table 2.2: Initial sovereign ratings for foreign currency long-term debt in Latin America

Brazil Argentina | Mexico Columbia
S&P B ('94) BBB- (94) | BB+ ('92) | BBB- (’93)
Moody’s | Bal (’86) | Ba3 (‘86) Ba2 ('91) | Bal (’93)
Fitch B+ (’94) | BB (’97) BB (795) BB+ (“00)

* The year the initial rating was published is in brackets.

Source: S&P, Moody’s, Fitch

2.3.2 A complex policy risk premium

From the perspective of an investor, when a sovereign loses market access, it will crystallise a risk premium.
The nature of the risk premium will depend on institutional arrangements. For sovereigns with their own
currency the risk premium might relate more to inflation than default because the government might choose
to turn to the central bank, it’s LoLR, for its financing needs. For sovereigns in the euro area, because they
have no LoLR, inflation risk would seem to be excluded. But it is not quite as simple as that. The risk
premium that crystallises is certainly not a simple form of default risk. For example, if there was no prospect
of external support, or a country refuses to accept it, then some form of default would occur as soon as the
sovereign’s financing needs exhaust any pre-funding of those financing needs — i.e., imminently in most cases.
But, because, in the euro area, a default could rapidly introduce the possibility of banking sector collapse,
and potentially even euro and EU exit, investors also must factor in the possibility of redenomination followed
by devaluation. In other words, there is some inflation risk after all.

Even with external support, the risk premium is far from simple, for several reasons. One is because,
unlike in the case of LoLR support from a central bank, the resources of the ESM are finite. This was
a pertinent consideration in the cases of Italy and Spain, whose funding requirements were potentially so
large as to risk overwhelming the ESM’s finite lending capacity, increasing the risk of both PSI and eventual
default, redenomination, and devaluation risk. And it is not just the constraint of the finite resources of
the ESM being exhausted that introduces the risk of PSI. Politicians are incentivised to minimise risks
to taxpayers and so policymakers may force bond holders to share in the adjustment burden through PSI

before ESM resources are exhausted. These risks were enhanced by the terms of the ESM Treaty that place
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its lending behind the IMF but ahead of private sector creditors (Eurogroup 2010, para. 6). This means
that, as ESM lending replaces private sector lending, to achieve a given improvement in debt sustainability,
remaining investors will be forced to take a larger haircut. This mechanism amplifies risks to investors for
countries with large re-financing needs.

It is clear from the preceding discussion that in the euro area investors face a complex array of what might
be termed “policy risks” once a sovereign loses market access. And, importantly, these policy risks will need
to be reflected in bond yields before a sovereign loses market access. Forward-looking bond investors will
form expectations about what will happen in the event of a loss of market access with a view to assessing
the correct level of liquidity risk premium today. This means that beliefs about policy risks will have an
important impact on bond yields before a liquidity crisis takes place. It is this mechanism that explains
why the Deauville Summit declaration on 18 October 2010, which announced the possibility of PSI (Franco-
German Declaration 2010, para. 9), had such a large effect on the bond yields of Ireland and other euro-area
periphery economies. It also explains why the ECB’s OMT policy, which expanded the sustainability of
ESM programmes with lending that was pari passu with private and other creditors (ECB 2012b), had such

a powerful effect.

2.4 The Market Structure-Policy Risk (MSPR) Model

This section develops a simple two-period stochastic model that reflects the essentials of the framework
of analysis developed in the previous section. It assumes a bond market structure that leads to a loss of
market access at a low level of bond yields and a policy risk premium reflecting the absence of a LoLR. It
starts by describing the macroeconomy and its relationship to a solvency risk premium and the equilibrium
interest rate before incorporating a measure of the liquidity risk premium reflecting the risks from a loss
of market access. Under a perfect knowledge assumption, and with fiscal austerity being self-defeating, the
equilibrium interest rate is determinate and varies with the variance of the solvency shock, the threshold for
a loss of market access, and a policy risk premium. However, under an imperfect knowledge assumption the

equilibrium is indeterminate, creating a vulnerability to self-fulfilling liquidity crises.
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2.4.1 The macroeconomy, solvency risk premium, and interest rate

We start with a simple linear macroeconomic model in which output relative to potential, (y — g), is deter-
mined by the real exchange rate, (p — p), the structural budget balance as a proportion of potential output,

b, and the deviation of the economy’s interest rate from its natural level (i — i):

(y—y)=0p—p)+ab+p>i—i) (0,a,8<0) (2.1)

It is assumed that the government bond market determines the economy’s interest rate and so is modelled as

JEUT O

an interest rate spread against the risk-free euro interest rate, ¢ —i““"°, and reflects a solvency risk premium,
srp:

(1 —3%7°) = srp (2.2)

The solvency risk premium itself is a function of the outstanding level of public debt as a proportion of
potential output, d, and the overall budget balance as a proportion of potential output, which is modelled

as the sum of its structural and cyclical components, (b+ §(y — )):'*

srp=mnd+ p(b+0(y — 7)) (m,0>0;p<0) (2.3)

euro

After normalising 4 =4 = p =1 =0 and assuming prices are fixed in the short term, the period 0

fundamental equilibrium interest rate can be expressed as:
F T p(1 4+ ad)

O ) R SRy 24)

In period 1 the solvency risk premium is subject to a zero-mean i.i.d. solvency shock, e€g. This is
to capture, among other things, the impact of changes in the sovereign’s contingent liabilities. After the

solvency shock is realised, eg = €g, the period 1 fundamental equilibrium interest rate is then:

I Note that there is no role for the interest rate in determining the solvency risk premium. This assumption has been made
primarily to simplify the presentation, but also serves to emphasise the importance of the long maturity structure of euro-area
sovereign debt. Including a role for the interest rate in the solvency risk premium has no bearing on the results or conclusions
of the paper.
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T p(1+ ad) 1 .
T pp) ™t = pop) T = pop)

(2.5)

il" =

These equations represent the relationship between the fundamental equilibrium interest rate and solvency

across the two periods.

2.4.2 Solvency shocks and the liquidity risk premium

The model set out above takes no account of possible non-linear effects from the solvency shock. However,
as explained in the previous section, euro-area sovereigns are at risk of losing market access at a low level
of interest rates. This means that, when a solvency shock hits, there is the potential for it to push the
fundamental equilibrium interest rate in period 1 to the point where market access is lost, if” > iy. The

interest rate in period 0 will therefore also reflect a liquidity risk premium Irp to take account of this:

19 = srpo + lrpg (2.6)

Assuming investors are risk-neutral, and noting that i“*"® = 0 and E(eg) = 0, the liquidity risk premium

in period 0 will simply be the risk premium that investors expect in period 1:

lrpo = Eo(rp1) (2.7)

To derive the liquidity risk premium in period 0, it is necessary to model both the probability of a loss
of market access and any non-linear effect this might have on the interest rate. This implies taking the
probability-weighted average of the expected period 1 risk premium that would result from the solvency

shock triggering a loss of market access and not triggering a loss of market access:

lrpg = pr(es > er) * Eg(rpiles > €r) + pr(es < er) * Eg(rpiles < €r) (2.8)

Where pr is the probability operator, ey, is the size of the shock that triggers a loss of market access, rp

is the risk premium, Ey denotes expectations, and the separator denotes conditionality.
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Following Obstfeld (1994) it is assumed that the solvency shock is uniformly distributed between [—&g, €s].
This means that the probabilities of the solvency shock being above and below the trigger point for a loss of

market access are:

pres > €r) = % (2.9)
pries <e€r) = % (2.10)

If the solvency shock triggers a loss of market access, (eg > €r), the risk premium becomes a policy risk
premium, P, which is defined as the losses that bond holders expect to be imposed on them by policymakers.

Hence:
E()(T‘pl‘és > GL) = EQ(Pl) (211)
If the solvency shock does not trigger a loss of market access, (es < €r,), the economy ceases to be in a
bad equilibrium and there is no risk premium:

Eo(rpiles <er) =0 (2.12)

Substituting equations (2.9) — (2.12) into equation (2.8) shows that the period 0 liquidity risk premium

is the product of the probability of a loss of market access and the policy risk premium:

(€s —er)

5o Fo(P) (2.13)
€s

lrpg =

2.4.3 The equilibrium interest rate under perfect knowledge

Having obtained the liquidity risk premium, it is straightforward to derive the period 0 equilibrium interest

rate by substituting equation 2.13 into equation 2.6 and solving:
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T p(1 4 ad)
= pp) ™"

bo + (€s —€n) Eo(Py)

(1—pdB) %s (1 pof) (2.14)

i5 =

With the budget balance being a determinant of the interest rate, equation 2.14 suggests the possibility
that investors should also factor in how the government responds to the solvency shock with fiscal policy.
However, given strong evidence that fiscal austerity is self-defeating in crisis conditions, incorporating a fiscal
policy reaction function would have no impact on the result. This is for the reason explained in the previous
section. The period 0 equilibrium interest rate is therefore determined solely by period 0 debt and deficit
levels, the probability of a liquidity crisis, and the expected policy risk premium. This result also suggests
that the equilibrium interest rate is determinate with no role for self-fulfilling beliefs. The next section

considers how imperfect knowledge could lead to an indeterminate period 0 equilibrium interest rate.

2.4.4 Imperfect knowledge, investor beliefs, and sunspot equilibria

An assumption of perfect knowledge makes sense when there are relevant data or information in the public
domain on the parameter or variable of interest. This is probably the case for the level of public debt and
deficit and their impact on the solvency risk premium, given that public debt data are known with some
confidence and investors understand its relationship to solvency risk from decades of research. However, the
same cannot be said about some of the other determinants of the equilibrium interest rate. The probabil-
ity distribution of solvency shocks and the policy risk premium are both unobserved variables. Even the
structural parameters, pd3, might be subject to uncertainty initially given how the introduction of the euro
might have affected the way economies adjust.

The liquidity risk premium is a complex concept, as can be seen by deriving its full expression. The policy
risk premium component is a probability-weighted average of the expected loss if there is PSI as part of an
ESM programme, Ey (Li|PSI;), and the expected loss if there is no ESM programme, Fo (Li|~ ESM;)

which gives the following expression:
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Eo(Pl) = {p’I“(ESM1|GS > €L)*pT(PSIl|ESM1)*E0(L1|PSIl)}+{[1—pT(ESM1|€S > GL)]*E()(L1| ~ ESMl)} >0
(2.15)
But the expected loss if there is no ESM programme, Eo(Lg ~ ESMy), is itself a probability-weighted

average of the expected loss under redenomination, R, and no redenomination:

EQ(L1| ~ ESMl) = {pr(R1| ~ ESMl) * Eo(L1|R1)} + {[1 —pT(R1| ~ ESMl)] * Eo(L1| ~ Rl)} (216)

Finally, the expected loss under redenomination is determined by expectations of depreciation of the new

currency, S, following redenomination:

Eo(L1|Ry) = Eo(ASi|Ry) (2.17)

Bringing all these elements of the policy risk premium together with the probability of a loss of market

access gives a full expression for the liquidity risk premium:

(€s - €r)

l =
TPo %5

x {{pr(ESMiles > er) * pr(PSI|ESMy) x Eo(L1|PSI;)} + [1 — pr(ESMles > €r]

*{{p’l‘(Rll ~ ESMl) * EO(ASl|R1)} + [1 — pT(R1| ~ ESMl)] * Eo(L1| ~ Rl)}}

(2.18)

There is no disputing that this is a complex variable. But more important than its complexity is that
each of the elements require investors to form beliefs about probabilities and consequences. These beliefs
cannot be anchored on reliable data or decades of research. Instead, they rely on professional judgements on
issues where there might be a wide range of opinions, suggesting that the plausible range for the liquidity
risk premium will also be wide. It is the imperfect knowledge of the liquidity risk premium that makes the

sovereign bond market vulnerable to a self-fulfilling crisis in the MSPR, model.
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This is illustrated graphically in Figure 2.1. It shows the relationship between beliefs about the proba-
bility of a solvency shock being large enough to trigger a liquidity crisis and the period 0 interest rate. The
perfect knowledge equilibrium is unique and shown at point A. However, because there is a plausible range
for estimates of what size solvency shock is needed to trigger a liquidity crisis, as well as how the economy
adjusts to shocks and the policy risk premium, there is a cone of ‘sunspot equilibria’'2. When the true
probability of a liquidity crisis is low there is a zone of excess volatility, but it is reasonably narrow with no
scope for a self-fulfilling crisis; as the true probability of a liquidity crisis rises the scope for excess volatility
is increased and a self-fulfilling crisis becomes possible; and, finally, there is a true probability of a liquidity

crisis at which a crisis becomes inevitable.

Figure 2.1: The equilibrium interest rate under perfect and imperfect knowledge
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The MSPR model provides important insights into the origins of the excess volatility of sovereign bond

yields in the euro area. It suggests that there are two main components. The first component is volatility

12The term sunspot equilibria is used loosely to signify fragility in which trivial news can lead to large changes in bond yields.
However, no extrinsic random variable, or sunspot, is identified in the model that can be used to determine the equilibrium.
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induced by the presence of the liquidity risk premium. The root cause of this is the non-linearity introduced
by the threshold for a liquidity crisis — i.e., the interest rate at which the sovereign loses market access.
This causes the interest rate to exhibit heightened sensitivity to fundamentals once the market is in a bad
equilibrium. The second component is volatility induced by the presence of sunspot equilibria. This is
caused by investors’ imperfect knowledge of the probability distribution of solvency shocks and the policy
risk premium as well as uncertainty about how the euro might have affected the way economies adjust.
The MSPR model makes some important predictions. The first is that the increase in bond yields will
most likely reflect a broad range of factors, driven by changes in investor beliefs about solvency, liquidity,
and policy. While changes in investor beliefs about solvency are an essential component of the model the
role of changes in investor beliefs about liquidity and policy should be considered as an empirical rather
than theoretical issue. This contrasts with the strategic default theory which places investor beliefs about
the fiscal policy of the government on a pedestal above all other causes. The second is that, starting with
imperfect knowledge, investors are likely to undergo a learning process. This should happen in response
to new information and is especially relevant for the policy risk premium given that the policy framework
evolved throughout the crisis. It also implies that the cone of plausible beliefs, and hence the role of sunspot

equilibria and the scope for self-fulfilling crises also, should narrow over time as knowledge is acquired.

2.5 Empirical model

The MSPR model suggests that sovereign bond yield spreads are determined by changes in investor beliefs
about solvency, liquidity, and policy. This section estimates a simple empirical version of this model with
a view to understanding which changes in beliefs mattered most, the relative importance of heightened
sensitivity to fundamentals and the sunspot equilibria, and the extent to which the results are consistent

with the MSPR and strategic default theories of the crisis.

2.5.1 Data sources and categorisation

One of the problems of conducting empirical analysis on the sovereign bond crisis is the complex nature of the

variables entering the model. In some cases, although there are quantitative data available, an assessment of
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its importance requires detailed analysis in each case. For example, in the case of government debt auctions
there are many metrics that may matter, such as coverage ratios and the average yield. But the impact
will depend on what was expected prior to the auction, data for which are unavailable. Even for the case
of assessing solvency, while conventional measures such as monthly economic and fiscal data may matter
there are several other factors that may matter more in a crisis, such as indicators concerning the health of
the banking system and any contingent liabilities they may represent. This level of complexity is close to
impossible to capture with quantitative data sources. To overcome these data problems some researchers have
turned to using qualitative data (Beetsma et al. 2013; Mohl and Sondermann 2012; Gade et al. 2013; Ganem
2020). Political communication regarding the likelihood of PSI, for example, is qualitative in nature and
subject to interpretation. But these studies have relied on analysis of thousands of news stories to determine
an average effect. The problem with this approach is that most of the thousands of communications will
have been of limited relevance.

This paper uses qualitative data in a restricted and targeted way that focuses on real-time beliefs about
what caused large daily changes in bond yields. A daily survey of investors asking them to explain their
asset allocation decisions during the crisis would be ideal but, to the best of the author’s knowledge, no
such survey exists. However, one data source comes close to this ideal: the daily Global Overview reports
in the Companies and Markets section of the Financial Times. These reports reflect the Financial Times’
market reporter’s best assessment, based on discussions with contacts in financial markets, of what has
driven changes in market prices each day. Consequently, these reports can provide an important insight into
the changes in beliefs of investors that drove the largest changes in bond yields during the crisis. The Global
Overview reports consist of about 650 words of commentary on the major developments in financial markets
of the previous day. Typically, the commentary first describes these developments and then provides an
interpretation of the reasons for these developments. In this way the reports help to identify not only the
most significant changes in bond yields during the crisis but also provide an indication of the changes in
beliefs associated with the most significant changes in bond yields. By categorising the changes in beliefs,
these reports provide insight into the origins of the volatility in bond yields.

The text of the Global Overview reports was coded manually, and the taxonomy used to categorise
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changes in beliefs reflects the structure of the MSPR model. There are therefore three broad categories of
belief indices. The first encompasses beliefs about solvency risks and covers growth, fiscal data and policy,
and banking system sub-types. The second covers beliefs about liquidity risks, including rating agency,
auction, and margin requirement sub-types. The third is beliefs about policy risks, covering the ESM and
PSI sub-types. When any of these beliefs were suggested as a reason for a change on bond yields, they
were assigned a score of +1 if it led to a decrease in bond yields and a score of -1 if it led to an increase in
bond yields. Further explanation of how the belief indices were constructed, the raw text extracted from the
reports, and how it has been categorised is detailed in Appendix A.1 while the data used in estimation are

shown in Appendix A.2.

2.5.2 Econometric model

The MSPR model provides an explanation for bond yield spreads when the market is in a bad equilibrium.
In the MSPR model a bad equilibrium is defined as beginning at the point where market concerns about loss
of market access first arise and end either when a liquidity crisis occurs or when there is a definitive end to
market concerns. Consequently, the phase is unique for each country. The point at which market concerns
are deemed to start is necessarily a matter of judgement and data availability. In practice, the start has
been identified based on a combination of (i) casual observation of when bond spreads with Germany began
to increase in volatility after a period of stability and (ii) when movements in bond yields began to feature
regularly in the Financial Times Global Overview reports.

Four countries are analysed: Ireland, Portugal, Italy, and Spain. Greece was excluded from the analysis
because it is generally recognised as having been insolvent, even at low interest rates, and hence does not
constitute an example of falling into a bad equilibrium. For Ireland the sample period selected was from 3
August 2010 to 26 November 2010; for Portugal it is from 16 December 2010 to 3 May 2011; for Italy it
is from 30 June 2011 to 9 November 2011; and for Spain it runs from 21 March 2012 to 24 July 2012. In
the case of Ireland and Portugal the endpoint in the sample is two days prior to the formal approval of an
ESM programme; for Italy it is the local peak in yields; and for Spain it is two days before Mario Draghi’s

“whatever it takes” speech in London (which marked the beginning of the end of the acute phase of the
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sovereign debt crisis).

The country-specific sample periods over which the model needs to be estimated means that the panel
data approach typically used in the literature is not suitable. Unsurprisingly, given how the belief indices are
constructed, pre-testing showed that the residuals from simultaneous equation time series methods were non-
Gaussian'®. However, Granger causality tests indicated that spread variables were Granger non-causal for
the belief indices, suggesting that single-equation time series approaches are appropriate. With all variables
found to be I(0) or I(1), and both the Johansen Trace and Maximum Eigenvalue tests indicating at most
one co-integrating vector was present, the ARDL/Bounds Testing methodology of Pesaran and Shin (1999)
and Pesaran et al (2001) was used.

The ARDL model took the following general form:

Vi =a+BZ_, +1Y} , +TAZ! +1ID! + ¢ (2.19)

Where Y} is the ten-year bond yield spread to Germany at time t of country i; 3 is a column vector of
coefficients; Z;_, is a row vector of non-stationary composite beliefs indices at time t for country i; T' is a
column vector of coefficients; IT is a column vector of coefficients; D{ is a row vector of dummy variables;
and €! is a white noise error term.

The estimation process took the following structure. For the purposes of parsimony, and the avoidance
of over-fitting given relatively small sample sizes of around 100 observations, competing models were se-
lected using the Schwarz criterion. Where serial correlation was indicated, given the importance of serial
independence of the errors for the Bounds-Testing approach, a strategy of increasing lags and using the
Akaike criterion was employed until serial correlation was no longer indicated. The presence of a level re-
lationship between the variables was judged against the I(1) F-Bounds Test critical values. The statistical
significance of the coefficients was assessed using HAC standard errors as a precaution against the presence

of heteroskedasticity often found in financial time series and any remaining serial correlation.

13Full details of all pre-testing diagnostics are reported in Appendix A.3.
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2.5.3 Benchmark (BMK) model results

The estimation results for both an initial and final benchmark (BMK) model are reported in Table 2.3.
Owing to how the belief indices have been constructed the coefficients on all variables in the model are
expected to be negative and this was found to be the case for all statistically significant variables, both in
the initial and final benchmark models. All models exceed the 5% critical values for the I(1) F-Bounds Test,
suggesting the presence of a level relationship, and also display strong error correction properties. There is no
evidence of serial correlation in any of the models and the fit of the models is also generally good. Standard
post-estimation checks (Appendix A.4) and tests for robustness and stability were conducted (Appendix A.5)
along with some final checks against the possibility of endogeneity of the belief variables (Appendix A.6).

The testing down process between the initial and final models involved excluding statistically insignificant
variables and including dummy variables for a small number of well-known events that might be expected to
have an outsized impact. These included dummies for the Sarkozy-Merkel statement in Deauville on private-
sector involvement and the decision by Clearnet to increase margin requirements in the Ireland model; and
for the Italy model dummies for the Eurogroup meeting that signalled greater acceptance of private-sector
involvement for Greece and an episode of unusually large-scale ECB intervention. For Portugal and Spain
no dummy variables were included.

The final benchmark model results show a statistically significant level relationship between yield spreads
and solvency beliefs at the 1% level in all four countries. The level relationship between yield spreads and
liquidity beliefs is more varied with Ireland and Portugal exhibiting no relationship at all but Italy and
Spain showing a strong relationship. This is consistent with the MSPR prediction that solvency beliefs
are an essential component driving bond yields while the role of liquidity and policy beliefs will be more
idiosyncratic. In Ireland and Portugal liquidity beliefs were predominantly driven by rating agency actions
while in Italy and Spain the main drivers were central bank interventions and auctions.

The relationship between yield spreads and policy beliefs is also idiosyncratic but generally consistent with
the real-time evolution of the policy framework for dealing with the crisis. Policy beliefs are statistically
significant in Ireland and Italy only via the dummies used to capture the major milestones in the crisis

regarding PSI policy. There is no role for PSI policy in Portugal and Spain because there is no instance
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during their crises when PSI policy enters their policy beliefs indices. But there is a statistically significant
role for ESM policy beliefs in Portugal, consistent with this being a period when the ESM policy framework
became more fully established. The absence of a statistically significant role for any policy beliefs in Spain,
despite ESM policy beliefs contributing to the policy beliefs index, is perhaps a reflection that, ultimately,
both Spain and Italy were viewed as too large to be supported via an ESM programme. This is consistent

with the crisis in Spain precipitating Draghi’s “whatever it takes” moment.

2.5.4 BMK model decomposition analysis

The estimation results provide an indication of which beliefs played a statistically significant role during the
crisis in the four countries. However, the way the belief variables are constructed means that the estimated
coeflicients, except for the dummy variables, do not convey much information about how much each type of
belief contributed to the changes in bond yields. To assess this requires a decomposition analysis through
which the contributions of each type of belief is quantified. This is achieved through a simulation exercise in
which a baseline scenario is constructed assuming no changes in the belief indices after which each belief index
is introduced sequentially into the simulation. The contribution of each variable is obtained by comparing
each simulation with the baseline scenario.

Figure 2.2 shows the decompositions using the final BMK model. In the case of Ireland there is a strikingly
large role for policy beliefs in late October 2000. This followed the Deauville Summit on 19 October which
announced the possibility of PSI for the first time. Despite subsequent efforts to damp concerns about PSI
being partially successful they came too late to prevent a liquidity crisis given the unexpected announcement
from LCH Clearnet to raise margin requirements. This triggered significant upward pressure on yields from
the liquidity component. This suggests that investors were forced to revise their beliefs about the trigger point
for a liquidity crisis once they learnt of the interaction between bond yield levels and margin requirements.

For Portugal, policy beliefs also played a significant role but only after solvency beliefs had already
triggered a step up in yields in late March 2011. The contribution from solvency beliefs was related to
the collapse of the Portuguese government and resignation of the Prime Minister, growing evidence that

Portuguese banks were in trouble and hence increasing the contingent liabilities of the state, and news that
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Figure 2.2: Decomposition analysis using the final BMK model
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Portugal’s budget deficit had increased to 8.6% of GDP and some way above the government’s target of
7.3%. Policy beliefs drove the next leg higher in yields when Portugal requested financial assistance from
the EU, but the advance of the Finnish Eurosceptic True Finns party threatened its ability to receive any,
opening the way for a possible immediate default.

The decomposition of Italy’s increase in yields shows a different pattern from Ireland and Portugal. Policy
beliefs played an important role in the initial move higher in yields when euro-area finance ministers first
began to indicate that there was the possibility of default in Greece on 7 July 2011. Thereafter, however,
the rise in yields was driven entirely by solvency beliefs related to the stability of the Italian government.
Like Portugal, liquidity beliefs had a limited impact on yields and, if anything, acted to damp the increase.
This was mainly a consequence of ECB intervention, but the model results indicate that the impact of such
interventions was not substantial because its effects were transitory.

Finally, in Spain, the increase in yields was driven entirely by solvency beliefs with virtually no role
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for liquidity or policy beliefs. It primarily reflected a steady stream of disappointing macroeconomic news
and growing evidence that the banking system was in trouble. On the macroeconomic side it started with
disappointing growth data but morphed into a full-blown recession with sharply rising unemployment. On
the banking side it steadily became clear that one of Spain’s largest banks, Bankia, was in serious trouble. It
was then not long before the Spanish government sought rescue funds for its banks and the rating agencies
downgraded a whole swathe of the Spanish banking system. The final nail in the coffin was when some
of Spain’s regional governments, starting with Valencia, fell into difficulties and requested assistance from
Madrid.

The picture that emerges is one where solvency beliefs are found to be both statistically significant and
quantitatively important in all four countries. The statistical significance and quantitative importance of
other investor beliefs — liquidity and policy — are found to be more idiosyncratic. Other than for Ireland,
where investors had underappreciated the aggravating effect of rising margin requirements as yields increased,
the role of liquidity beliefs in driving bond yields is very limited. Auctions of sovereign debt, rating agency
actions and interventions by the ECB all seem to have had only transitory, short-term, effects on the level
of yields. Policy beliefs, by contrast, were both statistically significant and quantitatively important for the
level of yields in Ireland, Portugal, and Italy but for Spain they had only transitory effects. This difference
may reflect uncertainty about the policy framework having been largely eliminated by the time concerns had
spread to Spain.

The results also show that, while fiscal policy had some role in driving yields, it was by no means
dominant, as might be expected to be the case if strategic default was the principal concern of investors.
Table 2.4 shows that, across the four countries, the contribution of solvency beliefs to the rise in yields ranged
from 100% in Spain to 40% in Portugal. At the same time, the contribution of the fiscal policy beliefs to the
solvency beliefs index ranges from just 10% in Spain to nearly 50% in Italy. Multiplying the two proportions
gives an approximation of the contribution of fiscal policy beliefs to the rise in yields and in three of the four
countries it accounts for 20% or less. Only in Italy is the contribution from fiscal policy beliefs larger and,
even then, it accounts for less than half of the rise in bond yields. This suggest that, as the MSPR model

predicts, investors were focused on a broad range of factors, with fiscal policy a secondary factor in most
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Table 2.4: Contribution of the fiscal policy sub-type of belief to the rise in yields

Contributions, % Ireland | Portugal Italy Spain

Of solvency beliefs to the rise in yields 49 40 68 100

Of fiscal policy sub-type to solvency beliefs 33 50 70 10

Of fiscal policy sub-type to the rise in yields 16 20 47 10
cases.

Finally, the results support the idea of investor learning embodied in the MSPR model. The first is the
fact that only in Ireland, the first of our four countries to enter a bad equilibrium, was there a meaningful
contribution from liquidity beliefs, notably from margin requirements. The Clearnet dummy for Ireland is
estimated to have had an initial impact of nearly over 80bp, while for Portugal, Italy, and Spain the raising
of margin requirements is estimated to have had an impact of no more than 15bp. The second feature
consistent with a learning process is the diminishing role for policy beliefs as the crisis developed. This
seems a natural consequence of the policy framework becoming more settled over time. Consequently, by
the time the crisis had engulfed Spain the details of the ESM were already established and hence the focus
was squarely on the risk of a liquidity crisis from changes in solvency beliefs, with little role for changes in

liquidity or policy beliefs.

2.5.5 Fundamental and sunspots (FAS) model results

Although the BMK model identifies the role of different types of beliefs in the rise in bond yields there
remains uncertainty over the extent to which the volatility reflected heightened sensitivity to fundamentals
as opposed to the presence of sunspot equilibria. The MSPR model suggests that in a bad equilibrium there
is a role for both, with changes in fundamentals eliciting larger-than-normal moves in yields but there also
existing, for any given set of fundamentals, a cone of plausible beliefs within which trivial developments may
fuel the emergence of sunspot equilibria. To address this issue the beliefs variables in the BMK model were
decomposed into “fundamental” and “sunspot” indices. The fundamentals indices include only beliefs in

which there is a clearly identifiable fact, such as economic data releases, a rating agency change, or an ECB
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policy change. By contrast, the sunspots indices include only beliefs where there is no clearly identifiable
fact and instead only commentary, fears, perceptions, rumours, or suchlike.

Table 2.5 reports the estimation results from both the initial and final “fundamentals and sunspots”
(FAS) model. The initial FAS model included only fundamental and sunspot indices for those variables
included in the final BMK model, after which the same testing down procedure for the BMK model was used
to obtain the final FAS model. The first point to make is that the final model is consistent with the crises
exhibiting both heightened sensitivity to fundamentals and sunspot equilibria: at least one of each were
found to be statistically significant in the levels and dynamic relationships in all four countries. The most
consistent findings are for statistically significant roles for solvency sunspots and policy fundamentals. The
former is found in all four countries while the latter is found in all countries bar Spain. As has already been
noted, the Spanish exception is consistent with the ESM policy framework having been fully articulated by
the time its crisis had begun.

There are two other noteworthy findings. The first is that the coefficient on the solvency sunspots indices
declines steadily through the crisis, falling from -1.424 in Ireland to -0.263 in Spain, while the role of solvency
fundamentals, having been absent in Ireland and Portugal, was statistically significant in the case of Italy
and Spain. This is another finding consistent with the prediction from the MSPR model of learning by
investors, reducing the influence of solvency sunspots and increasing the role of solvency fundamentals over
time. The second is that liquidity sunspots were found to be statistically significant in the case of Italy
and Spain but not for Ireland or Portugal. The liquidity sunspot indices were driven primarily by perceived
positive auction results in the case of Spain and repeated reports of ECB intervention in the case of Italy.
This finding may therefore just reflect Spanish primary bond market demand having held up surprisingly
well relative to the experiences of other countries and the ECB stepping up its Securities Market Programme

purchases in the case of Italy.

2.5.6 FAS model decomposition analysis

Figure 2.3 shows the contributions from the final FAS model to the rise in yields. Both fundamentals

and sunspots are found to be important drivers in the case of Ireland and Portugal but only fundamentals
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Table 2.5: Initial and final fundamentals and sunspots model (FAS)

Ireland Portugal Italy Spain
Initial Final Initial Final Initial Final Initial Final
Levels Relationshi
SOL_Fr -0.511 0.220 -0.579%** -0.579%** -0.334%++ -0.409%**
[0.475) [0.215) [0.149) [0.149) [0.120) [0.120)
SOL_5¢ -1.536%*+ -1.424%++ -1.407%** -1.339%++ -0 BOB*++ -0 B08*++ -0.240%* -0.263%*
[0.478) [0.516) [0.434) [0.256) [0.152) [0.152) [0.111) [0.101)
L@ F: -0.210%*+ | -0.210%++ -0.128
[0.062) [0.062) [0.176)
LIg_5; -0.295+++ -0.295%++ -0.320%* -0.379%**
[0.085) [0.085) [0.123) [0.125)
FOL_Fy -0.e11%** -0.400%**
[0.154) [0.101)
POL_5: -0.574 -0.387*
[0.353) [0.230)
DUM_PS5I¢ -1.691%* -1.805%+*~ -1.376%** -1.376%**
[0.499) [0.525) [0.260) [0.260)
Error Correction Regression
D an
z ASOL Fe_; -0.154%* -0.171**
{0.089) (0.071)
Z ASOL_Se_; -0.1581%** -0.152**
[0.050) [0.050)
z ALIQ F, -0.095* | -p.128* | -0.081 -0.230°** | -0.217°**
r
[0.057) (0.054) [0.040) [0.053) [0.054)
z ALIQ S -0.142 -0.078 -0.106* | -0.173%%+ | -0.173*++
-t
{0.105) [0.053) [0.054) [0.042) [0.042)
zﬂpgl Fo_ -0.368** -0.375%~ -0.173% -0.143%** -0.232%+* -0.232%** -0.311%** -0.295%**
[0.070) (0.071) [0.034) [0.038) [0.080) [0.0B0) [0.104) [0.104)
Z APOL S, | 0-166°** | 0147 | 0.150%*+ -0.279*++ | -0.279**+ | -0.376%*+ | -0.366%**
[0.073) (0.076) [0.055) [0.042) [0.042) [0.073) [0.073)
ADUM_LIG: -0.B10**~ -0.825%*~ -0.551%** -0.551%**
[0.139) (0.141) [0.119) [0.119)
ECMe_y -0.08*** -0.083 %+~ -0.125%** -0.140%** -0.222%%* -0.222%%* -0.17e%** -0.173%*-
[0.019) (0.020) [0.027) [0.033) [0.026) [0.026) [0.035) [0.035)
Key Test Statistics
RE 0.6l 0.59 0.48 0.30 0.67 0.67 045 0.45
5E 0.14 0.14 0.09 0.10 0.11 011 0.13 0.13
L x:test vl 0.46 053 0.75 0.14 0.55 055 0.98 0.97
value
F-Bounds Test 4.02** 4. 20+ J.B2%* 4 39+ Q. 55e** Q. 55=** 3.95** 4.64**
If1)

*Lignificant at the 10% fevel

**Significant at the 5% level

***Zignificont ot the 1% leve!
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mattered in the case of Italy and Spain. The result for Italy is consistent with previous analysis of the
behaviour of debt maturity structures that finds a small role for self-fulfilling rollover risk (Bocola and
Dovis, 2016). And, for Spain, sunspots are found to have helped to contain the rise in bond yield spreads.
But these overall results disguise a continuing role for solvency sunspots in the case of Italy and Spain that
was offset by the effect of liquidity sunspots. As has already been noted, the latter reflected a succession
of auction results in the case of Spain that were interpreted positively by investors as a sign of strong
investor demand in the primary market while in the case of the latter it reflected successive reports of ECB
intervention in the market. Once again, the results show that the role of policy fundamentals was significant
in the case of Ireland, Portugal, and Italy but in the case of Spain they played no role.

A full decomposition is shown in Table 2.6, breaking down the contribution from fundamentals and
sunspots to each of the solvency, liquidity, and policy categories across the four countries. Solvency sunspots
were a substantial contributor to the rise in yields, exceeding 100bp, in all four cases but in Spain and Italy
there is an even larger negative contribution from liquidity sunspots. Perhaps even more striking is the joint
evolution of the contributions from solvency fundamentals and sunspots. While important in all countries,
the contribution from solvency sunspots steadily declined from 192bp in Ireland to 100bp in Spain. At the
same time, the contribution from solvency fundamentals increases substantially from essentially zero in the
case of Ireland and Portugal to 146bp in the case of Italy and 282bp in the case of Spain. This pattern,
in which the role of solvency sunspots declines, and solvency fundamentals increases, is consistent with an
initial imperfect knowledge equilibrium followed by a process of investor learning as predicted by the MSPR
model. It also implies that the cone of plausible beliefs, and hence the scope for a self-fulfilling crisis, was

diminishing throughout the crisis.

2.6 Concluding discussion

Existing theoretical models of the crisis driven by self-fulfilling beliefs have been founded on the concept
of strategic default. Once interest rates rise to a certain level the government chooses to default. It is
not a question of capacity to pay, but willingness. Feedback from higher interest rates on the level of

interest rate payments introduces multiple equilibria in which movements in bond yields become detached
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Figure 2.3: Decomposition analysis using the final FAS model
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from fundamentals and are instead driven by investor beliefs about the level of interest rates at which the
government is expected to choose default. This paper has challenged the strategic default theory on three
grounds (i) the strong incentives of euro-area governments to avoid default (ii) the low interest rates and
market implied probabilities of default at the time of the liquidity crises and (iii) the clear evidence that
fiscal austerity was self-defeating during the crisis. It has then articulated an alternative theory, presented
a simple model based on the theory, and tested it empirically.

The foundations for the paper’s alternative theory of the crisis are the euro area’s legacy bond market

structure and a complex policy risk premium. These were then incorporated into a simple stochastic Market
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Table 2.6: Contributions from the FAS model

Basis points (contributions =
_ Ireland Portugal Italy Spain
100bp (absolute) in red)

Contribution of solvency 196 132 275 382
o/w fundamentals 4 0 146 282
o/w sunspots 192 132 129 100

Contribution of liquidity 62 0 -76 -160
o/w fundamentals 62 0 57 17
o/w sunspots 0 0 -133 -177

Contribution of policy 149 143 142 0
o/w fundamentals 141 111 135 -4
o/w sunspots 8 32 7 4

Structure-Policy Risk model. An empirical version of the model was tested against an innovative dataset
with features that help to capture the most important changes in investor beliefs during the crisis. The
empirical findings were found to be consistent with predictions of the MSPR model. The results also further
challenged the strategic default theory: most significantly fiscal policy was found to be only one of a broad
range of factors that account for the volatility in bond yields during the crisis. Solvency risks were found to
be consistently important, but the role of liquidity and policy risks were found to fluctuate over time. There
is clear evidence of investor learning. The role of solvency sunspots declined, and solvency fundamentals
increased, suggesting that the scope for a self-fulfilling crisis diminished over time.

Importantly, the MSPR model can explain the perception that the volatility is due to self-fulfilling beliefs.
The market structure creates a non-linearity that leads to bond markets exhibiting heightened sensitivity to
changes in fundamentals. These fundamentals range across solvency, liquidity, and policy considerations but
with the most important being solvency. As a result, while policy fumbling contributed to volatility when
politicians were developing their response to the crisis, by the time Spain became embroiled it was solvency

shocks linked to the collapse of its banking system that was the main driver. Moreover, the model suggests
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that the OMT policy of the ECB did not work by coordinating investor beliefs around a good equilibrium
but by directly reducing the policy risk premium that investors would be confronted with in the event of a
liquidity crisis. It can also explain why the election of a populist government resistant to the ESM caused
bond yield spreads to widen sharply after the OMT policy was introduced.

The MSPR model supports the idea that the euro-area bond market remains vulnerable to falling into a
bad equilibrium. But, due to investor learning, especially concerning the policy risk premium, the continuing
volatility now most likely reflects heightened sensitivity due to the presence of a non-linearity in the market
structure rather than sunspot equilibria and the possibility of a self-fulfilling crisis. This has some important
policy implications. First, as regards the bond market, it suggests a first-best policy is to address the market
failure that creates the non-linearity in primary bond markets. Second, to the extent that the market failure
cannot be eliminated either for economic or political reasons, one second-best option would be to improve
resilience by reducing the policy risk premium as well as improving the ability of economies to adjust in the
face of solvency shocks. Another second-best option, and arguably the dominant policy until the pandemic,
is to use tools of financial repression to counter the effect of the market failure on borrowing spreads and
volatility.

How can the market failure be addressed? When the solvency risk premium increases a group of investors
favouring safe assets withdraws but is not replaced by other investors who favour risky assets. Consequently,
the MSPR model suggests that previous calls for tiered sovereign bond issuance would be effective (De
Grauwe and Moesen 2009, Weizsacker and Delpla 2010, European Commission 2011). The issuance of senior
“blue” and junior “red” bonds that create segmented default risk would help to overcome the non-linearity.
Red bond investors would likely continue participating in the primary market at higher levels of solvency risk
while blue bond investors would only need worry about solvency risk in the face of much larger shocks that
cannot be dealt after default on its red bonds. While tiered bond issuance would make the sovereign bond
markets more stable it would undoubtedly increase the cost of issuance for some, possibly all, sovereigns and
entails some level of cross-subsidy from the core to the periphery.

A second-best policy implies accepting the market failure and managing it. The MSPR model highlights

two potential methods. The first is to reduce the magnitude of the shocks that hit the economy and thereby
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lower the chance of entering a bad equilibrium in the first place. In principle, this can be done by managing
macroeconomic imbalances, although this may be difficult to achieve in practice (Hume 2022¢). And there
will always be large-scale exogenous shocks to contend with. The pandemic has been a stark reminder of
that. Consequently, this is not a sure-fire way of managing the problem. The second method is to damp
feedback loops between the economy, solvency, and interest rates. This can be approached from several
angles but all entail reducing the cyclicality of the public finances in some form or another. If it is assumed
that euro-area governments are unwilling to reduce the level of insurance they provide citizens against the
vagaries of the economic cycle, however, then that leaves only two viable options for a modern advanced
economy such as the euro area: financial repression or common debt management.

Traditionally, financial repression has referred to the practice of directing investment to the sovereign
through financial regulations, including such things as interest rate ceilings, margin requirements, and moral
suasion. But, in more recent times, it can be thought of as capturing the effect of government bonds being
“increasingly populated by nonmarket players, notably central banks” (Reinhart and Sbrancia 2015). There
have been two components. The first is lending against sovereign bond collateral on attractive terms to
the banking system with government bonds receiving a zero risk-weight in capital adequacy assessments.
Note, however, that this serves to increase the underlying vulnerability by making the sovereign-bank nexus
worse. The second component is large-scale purchases of sovereign debt in the secondary markets. This has
undoubtedly helped to suppress spreads and volatility, but it is also state contingent in the sense that it
is unlikely to persist if inflation increases and central banks adjust their main policy rates above the zero
lower bound. It is therefore not a policy that can necessarily be relied on in the absence of a profound re-
interpretation of the ECB’s mandate. A return to traditional forms of financial repression is always possible,
however.

Common debt management breaks the cyclical link more fundamentally by divorcing the public debt
from national economic conditions. In principle a debt union would address the problem more decisively,
by making all national debts equivalent. However, debt unions come with other problems that cause them
to be unsustainable (von Hagen 2014). Consequently, in practice, it will require some form of fiscal union

that shifts some of the responsibility for macroeconomic stabilization away from national governments and
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towards centralized and shared fiscal arrangements. The recent pandemic reforms have taken the EU along
this path with unemployment re-insurance and grants funded at the EU level as part of the Covid recovery
plan. The MSPR model suggests that this should have the effect of reducing the sensitivity on bond yields
to shocks and lead to greater stability. But this assumes that the market structure for euro-area government
bonds does not change. That is an assumption that is unlikely to hold in any transition away from national

to common debt management.
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Chapter 3

A Bayesian SVAR Model of

Persistent Euro-Area Imbalances

3.1 Introduction: Uncertain origins and policy effectiveness

Over recent years, a consensus has emerged among economists concerning the causes of the euro-area crisis.
More than seventy leading economists across academia, public sector institutions, the private sector and
think tanks have subscribed to a consensus narrative suggesting that one of the causes of the crisis were
“policy failures that allowed imbalances to get so large” (Baldwin and Giavazzi 2015: p49). Given this
consensus view, it is thought to be essential that macroeconomic imbalances are managed more effectively
in the future. This paper contributes to this policy imperative by assessing the drivers of intra-euro-area
macroeconomic imbalances using a hitherto unused modelling framework and providing an assessment of the
potential effectiveness of different macroeconomic and structural policies for managing them.

The European Commission defines imbalances as “any trend giving rise to macroeconomic developments
which are adversely affecting, or have the potential to adversely affect, the proper functioning of the economy
of a Member State or of the Economic and Monetary Union, or of the Union as a whole” (Regulation
(EU) No 1176/2011, Article 2, para. 1). This definition is motivated by the macro-financial risks that such

macroeconomic developments present and as such an important aspect is the accumulation of net financial
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claims between economic sectors. Reflecting this, economic indicators that have historically been associated
with the accumulation of these claims and generated macro-financial risks, such as current account balances,
competitiveness, asset prices, and private-sector credit growth, are used by the European Commission to
assess the existence of macroeconomic imbalances.

The pre-crisis policy for dealing with competitiveness and external imbalances in the euro area can best
be described as one of benign neglect. There was a strong belief in the disciplining effects of membership of
the single currency and how this would “lead to the further alignment of economic cycles” (Issing 2004: p.26).
This is not to suggest that current account imbalances were not expected to arise from time to time. To the
extent that financial integration was expected to spur greater income convergence among the members of the
euro area and lead to the emergence of current account imbalances it was thought that they were structural,
sustainable, and desirable (Blanchard and Giavazzi 2002). To the extent that asymmetric demand shocks
hit national economies and led to current account imbalances it was thought that they would be cyclical,
temporary, and self-correcting. In other words, it was thought that there were economic mechanisms in place
to ensure that there was little need for policy to aid the adjustment process.

The pre-crisis policy for dealing with other macroeconomic imbalances was only slightly more developed
and targeted mostly at delivering the broader objective of monetary and financial stability. It consisted of
three principal mechanisms. First, monetary stability would be maintained at the euro-area level by the
politically independent European Central Bank pursuing a two-pillar strategy oriented around monetary
aggregates and consumer price inflation (Issing 2004). Second, financial stability would be achieved through
micro-prudential supervision of financial institutions and infrastructure at the national level and “part of
the Single Market Programme, institutionally separate from managing the common currency” (Schelkle
2017: p.137). Third, to overcome the common pool problem created by monetary union the Stability and
Growth Pact imposed constraints on national fiscal policies (Stark 2001, Costello 2001). It is now clear
that this pre-crisis policy framework was flawed. While the ECB delivered monetary stability in terms of
its inflation target, the Stability and Growth Pact was honoured mostly in the breach and micro-prudential
supervision completely missed the emergence of major macro-prudential risks. The disciplining effects of

euro membership proved less powerful than anticipated with changes in competitiveness and current account
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imbalances more persistent than originally envisaged. The result was that structural and cyclical forces put
economies on a path of external debt accumulation on a scale not seen in other advanced economies, and
were left largely unmanaged, creating a dangerous vulnerability to a change in economic circumstances. The
origins of these structural and cyclical forces remain hotly debated with several explanations advocated.

Most economists acknowledge that the introduction of a common interest rate was a factor explaining
the emergence of macroeconomics imbalances (Baldwin and Giavazzi 2015). But it is generally thought to
have run its course by the early-to-mid 2000s and mostly seen as being of secondary importance relative to
other explanations for the credit booms (Lane 2015). For this reason, the Walters’ critique (Walters 1990) is
sometimes invoked to suggest that, even if the initial shock from monetary union may have played itself out
after a few years, subsequent inflation divergence resulted in pro-cyclical movements in real interest rates
that could have contributed to the persistence of macroeconomic imbalances over a longer period (Giavazzi
and Spaventa 2011). However, even if the Walters’ critique is relevant, it does not appear to be quantitively
very important (Stracca 2017). Finally, it has been suggested that financial integration and differing speeds
of financial liberalisation may have led to divergence in bank interest rates and credit conditions also fuelling
macroeconomic imbalances (Cesaroni and De Santis 2015).

Another credit-based explanation is that macroeconomic imbalances were driven by an optimistic growth
story in which animal spirits drove a decline in savings and increase in investment in periphery countries.
De Grauwe (2010, 2012a) has suggested that this led to self-fulfilling but ultimately unsustainable national
credit cycles. There is certainly a clear empirical relationship between optimism about growth and macroe-
conomic imbalances. For example, Lane and Pels (2012) have shown a strong relationship between growth
expectations and external imbalances in a panel regression framework. Crucially, the animal spirits view
does not depend on either income convergence or financial integration taking place, although they may have
initiated them or amplified them in some cases. Rather, at the heart of this view is the contention that
euro-area countries will always be vulnerable to the possibility of national credit cycles driven by animal
spirits and that these need to be managed with policy.

An alternative post-crisis view is that they were driven by fiscal policy. This view is associated with

the German government but is rarely stated explicitly (Schduble 2011). There is some evidence to suggest

70



CHAPTER 3. A BAYESIAN SVAR MODEL OF PERSISTENT EURO-AREA IMBALANCES

that fiscal policy may have a larger impact on current accounts in a monetary union. Bluedorn and Leigh
(2011) have shown that traditional estimates of the impact of fiscal policy on the current account is probably
underestimated due to endogeneity problems, especially in the case of monetary unions. And Abbas et
al. (2010) have shown that public sector debt affected the current accounts in euro-area countries. But
this explanation is not typically seen as being quantitatively significant. Paul Krugman (2012a) probably
speaks for many when he suggests that, even in the case of Greece where fiscal deficits were the largest, the
fundamental cause of the imbalances lay elsewhere.

A supply-side explanation is that macroeconomic imbalances were driven by divergent labour market
institutions (Hancké 2013; Johnston 2016). Hancké (2013) has argued that the roots of competitiveness
divergences can be found in the different responses of public sector unions to the launch of the euro. Prior to
the euro, national central banks had contained wage demands across countries. But following the launch of
the euro this disciplining device was no longer operative. Consequently, public sector wages increased and put
upward pressure on wages in the export-competing manufacturing sectors via a ‘reverse Balassa-Samuelson
effect’. More generally, many observers have emphasised the role played by wage restraint of large German
manufacturing unions in helping to improve the competitiveness of German firms and contributing to the
large increase in the German current account surplus.

Despite the continuing uncertainty surrounding the origins of macroeconomic imbalances several gover-
nance reforms have still been agreed and implemented to improve their management. They aim at identifying
macroeconomic imbalances at an early stage and enforcing policy actions to correct them in a timely manner.
The most important reform in this regard is the Macroeconomic Imbalances Procedure (MIP)! . This applies
to all EU Member States and includes an Annual Alert Mechanism (AAM) report that uses standardised
metrics to detect imbalances in current accounts, competitiveness, house prices, and credit markets. For
those countries where macroeconomic imbalances are identified an In-Depth Review (IDR) will be triggered.
Based on that review there is the possibility of corrective measures, backed up with fines in the case of

euro-area members.

IRegulation (EU) No 1176/2011. Chapter II refers to the Detection of Imbalances (Articles 3-7) while Chapter IT refers to
Excessive Imbalance Procedure (Articles 8-12).
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The MIP’s task of identifying and correcting macroeconomic imbalances in real time is not easy. Previous
studies have suggested that managing macroeconomic imbalances in a monetary union may not be possible.
For some, this is because it rests on national governments attempting to manage capital flows using policies
for which they are only loosely related. Capital controls, monetary, and exchange rate policies are simply
not available to national governments whose economies are part of the euro area. The policies available
include fiscal policy, micro-prudential and macro-prudential policies, and structural policies. Dabrowski
(2015: p.19) reviews these policy instruments and concludes that there is “limited potential of national
policies in regulating the BoP, current account imbalances, ITP and real exchange rate within a monetary
union and single market with unrestricted capital movement”. Even those who see some hope in these policies
still question whether they will be sufficient. According to Kincaid and Watson (2015: p.14) “reliance cannot
be placed solely on the timeliness and adequacy of national fiscal and macro-prudential measures, even when
coordinated across borders, to prevent financial stress arising under EMU”. But the empirical evidence base
upon which these conclusions are based is thin.

Researchers based in official institutions have tended to take a more optimistic view on the whole issue
and have emphasised the importance of structural reforms to enhance the flexibility of economies. If prices
and wages adjusted more flexibly then, according to this view, through changes in the real exchange rate,
demand shocks would be neutralised by real income and expenditure switching effects. For example, Kennedy
and Slok (2005) show that external imbalances are more persistent when market rigidities are high. And,
relatedly, Zemanek et al. (2010) and Biroli et al. (2010) find that higher price and wage rigidities are
associated with slower adjustment in real exchange rates while Ju and Wei (2007) and Berger and Nitsch
(2010) find that labour market rigidities are more important than product market rigidities. More recently,
the ECB has lent its support to the view that structural reforms should be an important component in the
process of managing imbalances (Kamps et al. 2014, Pierluigi and Sondermann 2018) but tangible evidence
that such policies will be effective also remain thin on the ground.

Finally, there is the political economy issue of whether such policies could be effectively implemented.
According to Alcidi and Gros (2013a: p.14), the country-specific recommendations that have been made

since the European Semester has been in place have been “too vague to allow one to judge implementation.
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The politically and financially strong countries tend to ignore them. The politically and financially weaker
countries usually respond to recommendations on structural policies by taking many measures, but it is
often difficult to say whether these measures will achieve the intended result”. Others have focused on the
MIP’s asymmetric design. Nine of the eleven thresholds used in the MIPs scorecard for the AMR only signal
excessive deficits with no threshold for an emerging excessive surplus and there are different thresholds used
in the AMR depending on whether the country has an external surplus (+6% of GDP) or a deficit (-4%).
This has long led to claims that the MIP could lead to a deflationary bias in euro-area macroeconomic policy
(Bénassy-Quéré and Ragot 2015, Kincaid and Watson 2015, Ederer 2015). Summarising, a recent report for
the European Parliament by Bénassy-Quéré and Wolff (2020: p.5) concludes that “Implementation of the
country-specific recommendations is low; their consistency is sometimes missing; despite past reforms the
MIP remains largely a country-by-country approach running the risk of aggravating the deflationary bias of
the euro area”.

The principal contribution of this paper is to apply a Bayesian SVAR analysis to the issue of intra-euro-
area imbalances for the first time. Crucially it does so in a way that permits for them to be persistent.
This makes the model consistent with the consensus narrative of the crisis. It considers the impact of four
structural shocks — fiscal, credit supply, productivity, and labour supply — on a wide range of macroeconomic
imbalances as well as the plausibility of using four encompassed policy tools to manage them. Its findings
support the claim by Lane (2015: pp.129-130) that “the 2003-2007 period can be characterised as a ‘credit
supply’ shock”. But it is not possible to identify whether this reflected the pro-cyclical real interest rate
mechanism of Walters (1990), the ‘animal spirits’ national financial cycles of De Grauwe (2010, 2012a),
over-optimistic growth expectations of Lane and Pels (2013), or the divergent speeds of financial integration
and liberalisation of Cesoroni and De Santis (2015). What the findings do not support, however, is a strong
role for either the fiscal policy (Abbas et al. 2010) or the labour market institutions (Hancké 2013; Johnston
2016) as drivers for the critical competitiveness and external imbalances.

As for managing imbalances, the results tend to confirm the pessimistic conclusions of the studies cited
above, in that managing imbalances is likely to be difficult. While the importance of credit supply shocks

on a wide range of imbalances suggest that macro-prudential policies could be a plausible candidate for
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managing competitiveness, there are practical reasons to doubt their effectiveness. Most importantly, the
scale of interventions that would likely be needed would be so large as to be incompatible with the concept
of the euro area as a single currency with free capital movement. Given the difficulties in implementing the
existing MIP framework identified in the political economy literature, pushing macro-prudential policies to
these outer limits is not a realistic policy proposal. In that sense, the emergence of large imbalances prior
to the crisis should not be seen as a policy failure but as a fact of life in a diverse and financially integrated
monetary union. Nonetheless, as part of a combination of policies to improve the resilience of the euro, the
use of macro-prudential policies is still worthy of serious consideration.

The paper is organised as follows. Section 3.2 describes the theoretical framework and empirical strategy
used to model macroeconomic imbalances. Section 3.3 presents the main results from the model. Section

3.4 provides some conclusions and policy implications.

3.2 Modelling macroeconomic imbalances

3.2.1 A theory of persistent macroeconomic imbalances

In the years following the launch of the euro, there was a large volume of work that sought to measure the
extent to which euro-area financial integration had increased.? This showed substantial integration, in terms
of both prices and quantities, especially in wholesale markets but also to a more limited extent in retail
markets. For most, these trends were seen to be a consequence of monetary union, although the effects of
financial liberalisation that took place not only in the euro area but across most advanced economies in
the 1990s were also emphasised. Around the same time macroeconomic imbalances emerged in euro-area
countries with relatively low per capita incomes, notably in Portugal and Greece where there were current
account deficits of between 8%-10% of GDP and public and private sector deficits of roughly 4%-5% of GDP.

The seminal paper in the field of euro-area macroeconomic imbalances — a Brookings Paper by Blanchard

and Giavazzi (2002) [hereafter ‘BG’] — was the first theoretically and empirically substantive explanation for

2See, for example, Adam et al. (2002), Cabral et al. (2002), Galati and Tsatsaronis (2003), Santos and Tsatsaronis (2003),
Baele et al. (2004), Pagano and von Thadden (2004), Lane and Milesi-Ferretti (2005) and Coueurdacier and Martin (2007).
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the co-existence of rapid financial integration and macroeconomic imbalances in the low per capita income
countries of the euro area. Eichengreen (2010: pp.1-2) provides a helpful summary and sets out some of its

normative implications:

“The authors focused on savings-investment differentials in the run-up and immediately after the transi-
tion to the euro. They showed that savings-investment correlations fell significantly even before but especially
with the advent of the euro, which they interpreted in terms of increased financial integration that comes
with the adoption of a single currency. They demonstrated that the current account balances of the member
states increased with per capita income. This showed capital to be flowing “downhill” from more advanced,

capital-abundant countries to their less advanced, capital-scarce euro-area partners.

This in turn reflected the scope that existed within the euro-area periphery for catch-up and convergence.
This, then, was an example of a “good” imbalance of countries with attractive investment opportunities and
outstanding growth prospects capitalising on the advent of the euro and the deeper financial integration it
entailed to undertake additional investment, tapping foreign saving by running current account deficits while
at the same time boosting their consumption to reflect the positive permanent income effect of faster growth

and the positive wealth effect of lower interest rates.”

The theory underpinning the BG hypothesis follows straightforwardly from the inter-temporal theory
of the current account (Obstfeld and Rogoff 1996). This model suggests that agents’ decisions to borrow
and lend across economies reflects the efficient allocation of capital towards the most profitable investment
opportunities and to households wishing to smooth their consumption over time. BG argued that for Portugal
and Greece it was the impact of integration on the scope for income convergence that had driven the fall in
their current account balances and that the main channel through which this took place was consumption
smoothing leading to lower saving.

An important feature of the inter-temporal model is the absence of an explicit role for competitiveness.
This is not to say that competitiveness does not matter. But as BG acknowledge, separating out the roles

[134

of competitiveness on the trade account from those of consumption smoothing on the capital account “is

far from straightforward, both conceptually and empirically” (Blanchard and Giavazzi 2002: pl74). An
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important breakthrough of the new open economy macroeconomics developed over the past two decades is
that both these channels are incorporated into the analysis. Within this framework consumption-smoothing
households determine demand, but they are also affected by changes in relative costs through effects on real
incomes and competitiveness.

In these models, the relative importance of the real income and competitiveness channels will depend

3. If firms set traded goods prices according to levels prevailing in

on how prices are set across economies
the foreign economy — known as Local Currency Pricing (LCP) — then there will be no competitiveness
effects but there will be real income effects from changes in relative costs. If firms set prices according to
the level of costs in the home economy — known as Producer Currency Pricing (PCP) — then there will be
competitiveness effects but no real income effects from changes in relative costs. The consensus view has
been that LCP is the predominant pricing strategy of firms suggesting a limited role for competitiveness
effects. This puts the emphasis back on inter-temporal demand rather than changes in competitiveness as
being the main determinant of current accounts.

A simple graphical representation of the BG model is the Metzler diagram (Metzler (1960)) shown in
Figure 3.1. The left-hand frame shows the relationship between interest rates and the saving and investment
schedules of the periphery economy while the right-hand frame shows the same for the core economy. Euro
membership leads to a common interest rate because of a single monetary policy and the elimination of
exchange rate risk. Assuming pre-euro interest rates are higher in the periphery this interest rate conver-
gence leads to excess investment in the periphery and excess saving in the core. In addition, if expected
future productivity increases in the periphery because of broader economic integration, then the saving and
investment schedules will undergo shifts that lead to further falls in the periphery current account balance.
Taken together, the result is a current account deficit in the periphery and a current account surplus in the
core.

After BG was published, the tendency for capital to flow “downhill” in this way was confirmed by several

empirical studies. Abiad et al. (2009) shows that Europe has been unusual in seeing this “downhill” flow

3A full review of the literature on LCP and PCP and their effects on the real income and competitiveness channels is beyond
the scope of this paper. For an early paper that is relevant to the debate on monetary union, see Engel (2000). For a summary
of the more recent literature in the context of its importance for monetary and fiscal policy debates see Chen et al (2021).
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Figure 3.1: The Metzler Diagram
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of capital, not only for euro-area economies but also those in emerging Europe that have been part of the
FEuropean Union. These flows have been associated with a significant acceleration of income convergence.
Ca’Zorzi and Rubaszek (2008) show how expectations of real income convergence and consumption smoothing
explain the pattern of current account imbalances. Lane (2010) finds evidence for both differences in income
levels and growth expectations. And Waysand et al. (2010) depart from the focus on current account
imbalances and create a new database on bilateral external financial assets and liabilities. They note that
creditor and debtor positions within the EU tended to increase between 2000 and 2008 with capital largely
flowing from wealthier to catching-up economies. Schmitz and von Hagen (2011) find similar results.

The BG analysis suggested that, for the periphery economies, an initial period of strong consumption
and current account deficits would be followed seamlessly by a period of strong production and current
account surpluses. This was a consequence of a dynamic optimisation process in which households responded
rationally to a combination of access to euro-area capital markets and expectations of stronger income growth
in the years ahead. This implies that the subsequent crisis can be viewed as consistent with the BG analysis
only if it was due to a large and unforeseeable shock that had nothing to do with the prior increase in
macroeconomic imbalances.

Few economists today are willing to subscribe to such a view (Baldwin and Giavazzi 2015). And even
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before the crisis there were some economists who expressed concern about the build-up of macroeconomic
imbalances. For example, in direct response to the BG analysis, Pierre-Olivier Gourinchas raised the concern
that although capital may be flowing “downhill”, it did not seem to be leading to income convergence,
probably because of the tendency for saving to fall rather than for investment to rise. Presciently, he worried
that “real overvaluation may happen relatively slowly in Portugal and Greece. But there are signs that it
is coming. In time, this will require an adjustment in relative prices, which may prove painful” (Gourinchas
2002: p.206).

As explained in the introduction, since the crisis, a consensus narrative has emerged that highlights the
major policy failure of ‘allowing’ imbalances to get so large. This is consistent with the idea that, in the
absence of a stabilising policy framework, economic agents cannot be relied upon to ensure that the economy
converges upon a stable adjustment path. The mainstream theory of current account determination may
still be valid, but it needs to be adapted to allow for the possibility that shocks will come along and cause
not only temporary disturbances but also put economies on an unsustainable path with imbalances being
persistent. Both the consensus narrative and many other post-crisis explanations can be viewed as implicitly
attributing this possibility to agents holding expectations that lead them to deviate from their inter-temporal
budget constraint for an extended period before a day of reckoning is reached.

Reflecting this synthesis of the mainstream and post-crisis views this paper accepts the theoretical core of
the BG model. As a result, it adapts an open economy New Keynesian model to a core-periphery framework
where the euro area is assumed to be a large, closed, economy and macroeconomic imbalances are determined
endogenously but without implications for general equilibrium. However, expectations are assumed to be
formed in a way that allows for the possibility of imbalances being persistent and inconsistent with their true
inter-temporal budget constraint. Overall, the theoretical model consists of six variables (output, prices,
interest rates, fiscal balance, employment, and the current account balance) with four structural shocks
(fiscal, credit supply, productivity, and labour demand) that encompass four policies (fiscal policy, macro-
prudential policy, product market structural reforms, and labour market structural reforms). The model is

set out formally in Appendix B.1.
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3.2.2 Overcoming the endogeneity problem

Empirical modelling of macroeconomic imbalances is not straightforward. By their nature imbalances are
determined simultaneously, leading to problems of endogeneity. This makes inference problematic in a field
dominated by research that has relied to a large extent on cross-country analysis. For example, the absence
of an empirical cross-country association between fiscal balances and current account balances prior to the
crisis does not prove that fiscal policy had no role in causing macroeconomic imbalances. The truth is that it
is impossible to say without controlling for the shocks that have affected both. A positive demand shock, for
example, would tend to produce a negative correlation between the fiscal balance and the current account
balance while a positive supply shock would tend to produce a positive correlation.

Another case in which correlations can be unstable concerns the role of competitiveness. To what extent
does the empirical association between competitiveness measures and current account imbalances indicate
that changes in relative prices have been the main driver of macroeconomic imbalances? Again, it is impos-
sible to say without controlling for the shocks hitting the economy. Given the existence of a Phillips curve
relationship between output and inflation, a positive demand shock that contributes to external imbalances
primarily by boosting imports will nevertheless tend to produce a positive correlation between competitive-
ness and the current account balance. Yet, in this case, the change in prices may be of secondary importance.
In other words, correlations can only take the analysis of macroeconomic imbalances so far.

Endogeneity problems of this sort are, of course, common in empirical macroeconomics and there are
well-established methods for overcoming them. One approach is to use a DSGE model in which the economy
is fully articulated and hence capable of decomposing past outturns into a full array of structural shocks.
There have been some attempts to apply both DGSE and other structural economic modelling approaches
to understanding the origins of macroeconomic imbalances within a monetary union (ECB 2012¢, Badarau
et al. 2013, Gomes et al. 2014, Siena 2021). But not only have these attempts produced conflicting results,
indicating sensitivity to the precise structure of the economy being articulated, these models are incompatible
with the consensus narrative and the many other post-crisis explanations about the origins of macroeconomic
imbalances: these structural models all impose rational expectations and optimising behaviour by agents

and hence are inconsistent with persistent macroeconomic imbalances.
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A less rigid method that still overcomes the endogeneity problem is to estimate a Structural Vector Auto
Regression (SVAR) in which the structure of the economy is reflected in the key properties of a small-scale
model but is not as fully articulated as in a DSGE model. With this more limited economic structure a subset
of the structural shocks that hit the economy can be identified and used to provide estimates of their impact.
This method has the advantage of not presuming any knowledge of the decision rules followed by agents and
so is compatible with a wide range of explanations for the emergence of imbalances, most of which eschew
rational expectations. It has also been applied successfully to the related issue of global macroeconomic
imbalances*. However, to the best of the author’s knowledge, this is the first time this technique has been

applied to the issue of euro-area macroeconomic imbalances.

3.2.3 The reduced-form BVAR model

The VAR is based on the theoretical model described in the previous section and is estimated using Bayesian
methods. The derivation of the VAR representation of the model and method of estimation is set out formally

in Appendix B.2. The reduced-form VAR is:

VAR = [Ay; Ap; Ag; Ar; An; Az] (3.1)

Where Ay is output growth; Ap is the inflation rate of the GDP deflator at market prices; Ag is change
in the fiscal balance as a percentage of GDP; Ar is the change in the interest rate on bank loans; An is
employment growth; Az is the change in the current account balance as a percentage of GDP.

The raw data are shown in Figure 3.2 and consist of the differences between periphery and core aggregate
variables. Output, prices, and employment are shown as log differences, interest rates as absolute differences,
and fiscal and current account balances as % of GDP. The data are aggregated using GDP weights of national

series of Eurostat data. The countries comprising the core aggregate are Germany and the Netherlands

4There are two papers in the global imbalances literature that are relevant to this paper. The first considered the role of
shocks to technology, monetary policy, and fiscal policy as a driver of US financial imbalances (Bems et al. 2007). The second
identified shocks to real savings, real investment, and monetary policy as drivers of US and Asian current account balances in
the late 1990s and 2000s (Bracke and Fidora 2008).
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while the countries comprising the periphery are Spain, Portugal, Ireland, and Greece. These groupings
were selected on the basis that they showed persistent widening of current account surpluses and deficits
since the early 2000s until the financial crisis. The benchmark model was estimated over a sample period
from 2000Q1 to 2015Q2 using four lags. The model was estimated in first differences to prevent the results

being impacted by co-integrating relationships arising from the impact of the financial crisis.

3.2.4 Sign restrictions and the structural form

There are many methods for identifying the structural form of the VAR model. Appendix B.3 sets out the
most common methods and their principal advantages and disadvantages. This paper adopts the method
of sign restrictions in which economic theory is used to establish what the initial impact of shocks on the
variables should be. Sign restrictions are set when they are compatible with candidate models that could
be said to characterise the structure of the economy. Where there is uncertainty about the correct sign that
a shock will have on a variable it can be left unrestricted. Canova and Paustian (2011) have shown that
sign restrictions is a robust method of identification that has good properties, even in small samples, and
even when the class of models is incorrectly specified. It requires no knowledge of either the data generation
process or the decision rules of agents. These properties are particularly suited to the case of euro-area
macroeconomic imbalances where, as explained in the introduction, there remains considerable uncertainty
about the precise nature of the shocks that led to the emergence of persistent imbalances and about how
expectations are formed.

Table 3.1 details the choices of sign restrictions used in this paper. First, a set of restrictions consistent
with the properties of the macroeconomic imbalances model specified in Appendix B.1 were imposed. These
are shown in red. The positive demand-side structural shocks lead to higher growth, higher inflation, and
a lower current account balance. In addition, a positive fiscal shock — e.g., a government spending increase

— leads to a decline in the fiscal balance® while a positive credit supply shock — e.g., an easing of credit

5The identification of fiscal shocks using sign restrictions is not without controversy. For example, Leeper et al. (2012, 2013)
have shown that anticipation effects complicate identification and that additional information is needed to avoid contamination
issues. However, there is clear precedent for identifying fiscal shocks in a Structural VAR framework (e.g., Dalsgaard and de
Serres 2001, Peersman and Straub 2009) and the estimates of the impact of fiscal shocks on output and current accounts found
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Figure 3.2: Data Used In Estimation
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* The data shown are the differences between periphery and core variables weighted by GDP. Core countries
are Germany and the Netherlands while Periphery countries are Spain, Portugal, Ireland, and Greece.

in this paper sit within the range of estimates found in the literature.
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Table 3.1: Identifying sign restrictions for contemporaneous impact effect

Structural Shock Encompassed Policy
Fiscal Fiscal Policy
Demand
Credit Supply Macro-Prudential Policy

Productivity | Product Market Structural Reforms

Supply
Labour Supply | Labour Market Structural Reforms

Red = Signs consistent with the macroeconomic imbalances model specified in Appendix B.1
Green = Signs required for unique identification

conditions — leads to a decline in the interest rate. Positive supply-side structural shocks lead to higher
growth, lower inflation, and a higher current account balance. Additionally, a positive labour supply shock
leads to an increase in employment. To ensure unique identification of the four structural shocks a further
two ad hoc restrictions were imposed. These are shown in green. The first restriction is that a positive
credit supply shock leads to an improvement in the fiscal balance. This can be justified by the positive sign
restrictions on growth and inflation, which would be expected to lead to an improvement in the cyclical
fiscal balance via an increase in the level of nominal output. The second restriction is that a positive
productivity shock leads to a fall in employment. While there remains some controversary about the impact
of productivity shocks on employment there is a considerable body of work to suggest a negative impact. It
is thought to stem from the presence of sticky prices (Gali 1999).

The structural shocks identified are macroeconomic but, in each case, there is a clearly defined policy
associated with it and is encompassed by the structural shock. These encompassed policy shocks are also
shown in Table 3.1. For example, the policy shock encompassed in credit supply shocks is a macro-prudential
policy shock because the latter has the macroeconomic effect of changing credit supply. And labour market
structural reform shocks are the policy shock encompassed by labour supply shocks because the former has
the macroeconomic effect of changing the labour supply. Similarly straightforward reasoning applies to fiscal
policy and product market structural reforms and their association with fiscal and productivity shocks.

This encompassing implies that the structural shocks recovered from the VAR will reflect an average of

shocks originating from both policy and non-policy sources. And because the model does not include directly
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observable policy variables it is not possible to distinguish between them. For example, a fiscal shock from
an exogenous change in the composition of the tax base cannot be distinguished from that of a policy change
in tax rates; and a labour supply shock from an exogenous change in demographics cannot be distinguished
from the impact of a labour market structural reform. Nevertheless, given that the focus of this paper is
on the potential role of policy in managing imbalances the shocks are henceforth primarily referred to using
the encompassed policy rather than the broader structural shock. In so doing the paper assumes that the
response of the economy to non-policy and policy shocks are similar. For this reason, the results should
be interpreted as providing only an approximate guide as to the actual macroeconomic impact that these
policies could achieve and the issue of whether, in practice, such policies would have similar effects, and

could be implemented on the scale required, will be discussed in the conclusion.

3.3 Results

This section provides analysis of the results both in terms of steady state impacts and the impulse response
functions (IRFs). It also considers several robustness checks. The steady state shows the impact on the
levels of the variables after a period of five years while the IRFs show the impact on the growth rates of the

variables over a period of 20 quarters.

3.3.1 Persistent imbalances in steady state

The steady state impacts of one standard deviation structural shocks are shown in Table 3.2 and how
some of the model’s key properties compare with the literature is shown in Table 3.3. Several features are
consistent with findings in the literature regarding the behaviour of imbalances and the economy. First, as
expected, there is a consistent negative relationship between competitiveness and external imbalances across
the different shocks. Macro-prudential policy has a relatively larger impact on the external imbalances for a
given change in competitiveness and fiscal policy a relatively smaller impact, but the differences are not large.
Second the output gap-based Phillips curve relationship is stable across the two demand-based policies, at
around 0.2. This is within the range of estimates of the Phillips curve slope found in the literature for the

euro area (Eser et al. 2020). Third, the fiscal multiplier is around -0.9. The range of multipliers found in the
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literature is very wide, but the estimate sits comfortably within it (ECB 2015). Finally, fiscal pass-through to

external imbalances — the ‘twin deficits hypothesis’ — is just over 0.5. This is larger than the 0.1-0.3 estimate

found in the literature based on cyclically adjusted primary balances but consistent with the estimate of 0.6

using action-based measures of fiscal policy (Bluedorn and Leigh 2011). These ‘as expected’ findings indicate

that the model is generally well specified.

Table 3.2: Steady state impact of a 1 standard deviation shock

Structural shock

Fiscal shock

Credit supply shock

Productivity shock

Labour supply shock

Encompassed Macro-prudential Product market Labour market
Fiscal policy

Policy policy structural reforms structural reforms
Output

0.36 0.99 0.26 0.89
imbalances (y)
Competitiveness

0.27 0.78 -0.34 0.21
imbalances (p)
Fiscal

-0.41 0.48 -0.16 0.11
imbalances (g)
Monetary

-0.01 -0.06 -0.07 -0.07
imbalances (r)
Employment

0.10 1.37 -0.38 1.15
imbalances (n)
External

-0.23 -0.94 0.39 -0.23

imbalances (x)

There are two noteworthy features of the steady state results. The first is the generally strong response

of imbalances to the macro-prudential policy shock. The one exception to this is the response of monetary

imbalances, measured using the core-periphery interest rate spread on bank loans.

The results imply a

very powerful impact from changes in interest rates on the economy, approximately four times as large in

terms of its impact on output and six times as large in terms of its impact on prices as is typically found
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Table 3.3: Implied properties of the model

Property Implied from model Literature

Phillips curve slope 0.19 to 0.20* 0.09 to 0.24 (Eser et al. 2020)
Fiscal multiplier —0.882 -1.27 to 0.23 (ECB 2015)
Fiscal pass-through 0.563 0.1 to 0.6 (Bluedorn and Leigh 2011)

L Steady state change in competitiveness imbalance per annum divided by output imbalance (demand shocks only)
2 Steady state change in output imbalance divided by fiscal imbalance (fiscal shock only)
3 Steady state change in external imbalance divided by fiscal balance (fiscal shock only)

in the literature. If correct this could point to an important role for macro-prudential policy in managing
macroeconomic imbalances. The second noteworthy finding is the counter-intuitive result that a labour
market structural reform shock leads to deterioration in the external balance. This may be a consequence
of strong output and employment responses leading to an increase in relative prices (this is despite the
shock having been identified via a contemporaneous negative impact effect on relative prices). This raises
important questions about the role of structural reforms to labour markets in addressing competitiveness

and external imbalances.

3.3.2 Impulse response functions

The most striking feature of the impulse response functions is that the confidence bounds indicate a low level
of statistical significance in many cases, as shown in Figures 3.3 to 3.6. This result applies to most of the
IRFs from the fiscal policy, labour market structural reform, and product market structural reform shocks.
This would seem to add weight to the consensus view that managing macroeconomic imbalances within
the euro area using policy may not be possible. However, there are ten responses which display statistical
significance beyond the contemporaneous impact, five of which show persistent statistical significance beyond
two quarters (ranging from four to 20 quarters).

The responses that show statistical significance beyond the contemporaneous impact are the fiscal shock
on fiscal imbalances; the macro-prudential policy shock on the output, competitiveness, fiscal, employment,

and external imbalances; the product market structural reforms shock on output and employment imbalances;
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and the labour market structural reforms shock on the output and employment imbalances. These results
suggest that it is plausible to think that these macroeconomic policies could be used to manage a wide range
of macroeconomic imbalances. Notably, however, the fiscal policy shock is only statistically significant for
the fiscal balance itself and the structural reform shocks are only statistically significant for output and
employment imbalances. As hinted at by the steady-state outcomes, only macro-prudential policy has a
statistically significant impact on the critical competitiveness and external imbalances.

Of these ten responses, there are five that show statistical significance beyond the second quarter. The
first is the impact of a labour market structural reform shock on employment imbalances. In this case the
impact on employment imbalances is statistically significant for the first three years. So, we can say with
some confidence that labour market structural reforms would have a positive effect on addressing employment
imbalances in the euro area. However, it bears re-iterating that success in addressing employment imbalances
does not translate into success in terms of other measures of macroeconomic imbalances. As noted in the
steady state analysis, the impact on external imbalances could be perverse, though it should be stressed that
there is no statistically significant impact for either this imbalance or any other imbalances, save those for
output and employment.

The other four responses to show statistical significance beyond the second quarter all concern the
impact of the macro-prudential policy shock. Like the structural reform shocks, macro-prudential policy has
a statistically significant impact on the output and employment imbalances. It is also worth noting that
the profile of the IRF for the macro-prudential policy shock is very similar to that of a standard monetary
policy shock in terms of its effect on growth, with its peak impact occurring after one year, again suggesting
the model is well specified. Most importantly, however, the macro-prudential shock has a statistically
significant impact on the critical competitiveness and external imbalances, in the former case for the entire
five-year period. Recognising also that these results are derived from identifying a credit supply shock, their
quantitative and statistical significance supports the idea that intra-euro area imbalances were significantly
driven by credit supply shocks, consistent with the explanations for imbalances offered by De Grauwe (2010,
2012a), Lane and Pels (2012), and Cesoroni and De Santis (2015). However, it is not possible to distinguish

the extent to which this reflects a one-off effect of financial integration or a structural feature that is at risk
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of being repeated.

3.3.3 Robustness checks

Several robustness checks were conducted. First, the IRFs from nine alternative models with different lag
lengths and sample periods were estimated. The lag lengths ranged from one to six quarters and sample
periods were truncated by two years at the start and the end of the sample period in the benchmark model.
The results from these nine alternative models are shown in Figure 3.7 with the IRFs from these models
represented by a light blue swathe. These swathes are generally narrow and closely aligned with the IRF
from the benchmark model, which is shown as a dark blue line, indicating that the results are robust to
alternative sample periods and lag lengths. The steady state results were also found to be robust to these
different sample periods and lag lengths.

A second robustness check was to use alternative sign restrictions to identify the product market and
labour market reform shocks. In the benchmark model these shocks are distinguished from each other by the
employment response. However, it is possible that the initial impact of some type of labour market reforms —
such as those making it easier to dismiss employees — could be to reduce employment rather than increase it,
as required in the benchmark model. To check this an alternative model in which the employment variable
is replaced by a real wage variable was estimated. Product market structural reforms were identified by a
rise in the real wage and labour market structural reforms were identified by a fall in the real wage. This
alternative specification was not found to alter the main results either.

A third robustness check was to use data from different countries in the macroeconomic imbalances model.
In principle, the model results should be the same for any two countries or two groups of countries which,
together, can be considered as a large, closed, economy and where there are macroeconomic imbalances
present. Consistent with this principle an alternative ‘large two-country’ macroeconomic imbalances model
between Germany and Spain was estimated. This alternative specification was also not found to alter the

main results.
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Figure 3.3: Demand - Fiscal Policy Shock IRF's
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Figure 3.4: Demand — Macro-Prudential Policy Shock IRF's
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Figure 3.5: Supply — Product Market Structural Reform Shock IRFs
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Figure 3.6: Supply — Labour Market Structural Reform Shock IRFs
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Figure 3.7: Robustness — impulse responses
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3.4 Concluding discussion

The theoretical and empirical strategy used to analyse macroeconomic imbalances in this paper is founded on
the consensus narrative of the euro area crisis in which one of the root causes of the crisis was “policy failures
that allowed imbalances to get so large”. This interpretation of the crisis is uncontroversial in the sense that
it is consistent with the mainstream macroeconomic model in which modern capitalist economies are not
automatically self-correcting but require policy interventions for macroeconomic stability to be achieved. In
the standard New Keynesian macroeconomic model, for example, adherence to a monetary policy rule is
necessary to ensure that outcomes are determinate. Consequently, it is not difficult to see how monetary
union, by sacrificing monetary policy independence of its members, risked setting in train unsustainable
processes that would lead to macroeconomic and financial instability.

The architects of monetary union thought the enhancing effect of the elimination of exchange rate volatil-
ity on trade integration and price transparency would prevent such instability (Issing 2014). Pro-cyclical
changes in prices in one country were expected to generate strong counter-cyclical movements in the affected
country’s net exports and price setting behaviour and hence keep its economy on a sustainable path. In
practice, these counter-cyclical mechanisms seem to have been overwhelmed by pro-cyclical mechanisms that
flowed, in part, from the increased financial integration that monetary union introduced. And because finan-
cial integration primarily took the form of increased inter-bank flows between national institutions it created
financial fragilities that would be painfully exposed when the unsustainable processes eventually came to an
end. In this sense, the crisis of monetary union is little different from other financial crises (Kindleberger
1978, Reinhart and Rogoff 2009).

In the case of the euro-area crisis, pro-cyclical mechanisms originated from the weakened feedback mecha-
nism between national economic conditions and the domestic nominal interest rate. Perhaps the best known
of these mechanisms is the Walters’ critique, which postulates that a common interest rate will result in
pro-cyclical shifts in the real interest rate (Walters 1990). In other words, the well-known “one size fits
all” monetary policy problem of monetary union probably has implications for macroeconomic imbalances
as well as growth and inflation. But other mechanisms appear to have been more important, notably the

establishment of over-optimistic growth expectations in some economies at the outset of monetary union. As
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predicted by international macroeconomic theory, with the introduction of a common interest rate, capital
flowed from those economies that previously had relatively low interest rates to those economies that pre-
viously had high interest rates. But these capital flows were supporting lower savings more than they were
supporting higher investment, leading not to strength in future output so much as an unsustainable rise in
the stock of foreign debt.

The theoretical and empirical model developed in this paper captures both the pro-cyclical and counter-
cyclical effects described in the literature. For example, while the model can capture the impact of the
pro-cyclical Walters’ critique mechanisms described above via inclusion of relative bank interest rates it
also allows for counter-cyclical mechanisms in which changes in relative prices affect net exports and price
setting. Whether current account imbalances prove to be explosive, persistent, or self-correcting in this
model will depend on the relative strength of these, and other, mechanisms. It is not something that can
be established a priori and must draw on empirical evidence. With the benefit of hindsight, it is now
clear that imbalances were persistent with no tendency to be self-correcting or explosive. This persistence,
while ultimately unsustainable, created the semblance of stability and contributed to the conditions for a
long period of detachment between expectations and underlying economic reality. It was in some sense an
equilibrium while it lasted, but it was still inevitable that it would eventually come to an end.

The structural economic model developed in Appendix B.1, and the Bayesian Structural VAR used
in the paper, are both designed to allow for the possibility of imbalances being persistent. They do so
by implicitly allowing agents to hold false beliefs about their inter-temporal budget constraint, meaning
that there is no tendency in the model to return to a sustainable equilibrium. Expectations are model-
consistent but the model itself does not enforce the inter-temporal budget constraint. In this way the paper
allows for an investigation of how structural shocks can lead to persistent intra euro-area macroeconomic
imbalances. It considers two demand-side shocks (fiscal and credit supply) and two supply-side shocks
(productivity and labour supply). Its findings of a strong and statistically significant impact from credit
supply shocks on competitiveness and external imbalances supports those who have argued that they were
primarily driven by credit cycles. The ‘animal spirits’ national financial cycles of De Grauwe (2010, 2012a),

over-optimistic growth expectations of Lane and Pels (2012), and the divergent speeds of financial integration
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and liberalisation of Cesoroni and De Santis (2015) are all compatible with imbalances being driven by credit
supply shocks. But the lack of any statistically significant role for fiscal, productivity, or labour supply shocks
on competitiveness and external imbalances cast doubt on those who argue for strong roles from either fiscal
policy (Abbas et al. 2010) or labour market institutions (Hancké 2013; Johnston 2016).

On the assumption that the best that associated policies could hope to achieve is to mimic the structural
shocks that encompass them, the results also support the previous studies that have argued that managing
macroeconomic imbalances in the euro area is likely to be difficult (Dabrowski 2015, Kincaid and Watson
2015). While the results suggest there is potential for fiscal policy and structural reforms to manage fiscal,
output, and employment imbalances, they do not appear to be plausible candidate policies for managing
competitiveness or external imbalances. These findings therefore cast doubt on the likely effectiveness of
structural reforms, the preferred approach of the official institutions of the EU, as a policy for managing
macroeconomic imbalances. At the same time, the fact that credit supply shocks were found to have a
persistent and statistically significant effect on a wide range of macroeconomic imbalances, including the
critical competitiveness and current account imbalances that are seen as one of the root causes of the crisis,
offers some encouragement. If macro-prudential policies can be deployed at a national level with sufficient
force, they may well be able to attenuate the impact of credit supply shocks on imbalances. But is it plausible
that credit supply shocks have such a large effect, and can macro-prudential policies mimic their effects?

The credit supply shock appears to be well identified in the model, given that the profiles of the impulse
response functions are found to be consistent with that of a monetary policy shock for both output and prices
and the implied Phillips curve slope sits within the range of estimates found in the literature. And a strong
impact from credit supply shocks is undoubtedly consistent with the consensus view that intra euro-area
capital flows having been an important driver of imbalances prior to the crisis. However, the magnitude
of the responses for a given change in interest rates is several times larger than is typically found in the
literature on monetary policy shocks. There are reasons to think that in a monetary union credit supply
shocks could have relatively small impacts on bank interest rates and hence seemingly very outsized effects
on economies. For example, owing to the common interest rate in money markets, an easing in credit supply

within the banking system is more likely to manifest itself in terms of easier credit conditions available to
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households and firms than lower interest rates. This could take the form of lower fees and less stringent
credit checks. As a result, the easing of credit supply may show up more strongly in terms of credit and
money growth than in changes in interest rates. Certainly, credit and money growth were markedly higher
in the periphery than the core during the period of widening macroeconomic imbalances. In other words,
monetary imbalances might be better illustrated by divergences in money and credit growth than interest
rates in a monetary union.

Could macro-prudential policy be used to offset the effect of credit supply shocks and other sources of
imbalances? Even if some of the political economy difficulties of applying and enforcing the MIP (Bénassy-
Quéré and Wolff 2020, Bénassy-Quéré and Ragot 2015, Alcidi and Gros 2013a, 2013b) can be overcome, the
evidence in favour of such a policy being effective is limited. Some calibrated DSGE models have suggested
that macro-prudential policies could have an impact macroeconomic variables, including on imbalances in
a monetary union (Brzoza-Brzezina et al. 2015, Quint and Rabanal 2014). And the ECB has found that
raising bank capital ratios by 1pp could have a similar impact on output to a 25bp change in the policy rate
(ECB 2020a). But the ECB’s estimates are roughly twice that found by others, and it is likely that there
would be significant ‘leakage’ if capital ratio spreads across the euro area were to be more than the current
2.5% limit (ECB 2020b). The evidence for macroeconomic effects from other macro-prudential tools, such as
loan-to-value ratios, is even weaker (Richter et al. 2018). It is for these reasons that the policy frameworks
of central banks are currently based on the assumption that macro-prudential policies build resilience of
the financial system without interfering in monetary policy objectives. Consequently, while further research
is undoubtedly required on the macroeconomic effects of macro-prudential policies, it seems reasonable to
conclude that the scale of interventions required to correct the large imbalances that existed prior to the
crisis would have been incompatible with the concept of the euro area as a single currency with free capital
movement. In this sense, the emergence of imbalances within the euro area prior to the crisis was not a
policy failure but the inevitable consequence of a living in a diverse and financially integrated monetary
union. But could such policies provide at least some contribution, alongside a wide range of other policies,

towards stabilising the monetary union? That seems almost certain.
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Chapter 4

Navigating Monetary Union’s

Political-Financial Trilemma

4.1 Introduction: The search for a new political settlement

The European monetary union is in a constant process of reform. The policy regime around the Maastricht
consensus has proven unstable. We share the economic diagnosis that this was largely due to the destabilising
role of financial markets (Brunnermeier and Reis 2019, De Grauwe 2011, Hume 2022b), but the original
policy architecture of the euro area was singularly ill-suited to prevent or manage this instability. The strict
separation of monetary, financial, and fiscal policies did not allow for effective responses to evolving financial
cycles and concomitant macroeconomic imbalances (Hume 2022c)!. Early responses to the euro-area crisis
since 2009-10 sought partial remedies, such as bailout loans in return for intrusive prescriptions for national
adjustment. This proved to be politically extremely divisive.

Many observers, including us (Schelkle 2021), see a potential for a profound change in the ongoing reform
process, from an emphasis on national fiscal discipline and price stability to risk sharing and monetary-fiscal

cooperation. But how can such a transition happen, especially in an environment of elevated public debt

1This includes the strict curb on monetary financing by the European Central Bank (ECB), devolved budgetary policies and
fragmented financial supervision (Schelkle 2017: pp.79-86).
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levels and markets reacting strongly to any policy shift? Reforms in the wake of the euro-area crisis and
the Covid-19 pandemic show that policymakers are ready to move to a new political settlement. We explore
the advantages and disadvantages of conceivable moves, with particular attention to the constraints from
government bond markets.

To address these issues, we employ the analytics of a trilemma and give it a decidedly political-financial
interpretation. Trilemmas provide a simplified set of three viable policy settings that cannot be sustained
simultaneously. They are not full theories but useful analytical shortcuts for a political economy problem
(Bordo and James 2015). They capture that policy choices can change quite considerably, albeit by preserving
elements of the old. In contrast to simple trade-offs between two desirable goals, trilemmas allow for more
agency and diversity of choices, which gives a greater role to politics, while economic-systemic constraints
establish what constitutes an equilibrium and the opportunity costs of a particular choice. To accept these
constraints, policymakers must share the mental model of the economic system in mind. This cannot be
taken for granted. Hence, a trilemma inherently implies that the neglect of the third policy choice comes at
a political cost.

However, the ‘edges’ of a trilemma may also be unduly sharp. In a very diverse union, members may
always want to aim for all three policy choices. And while this has a destabilising potential, we explore, for
the policy architecture of the euro-area, how combinations of three less purist policy choices can be achieved
and what risk the transitions between policy choices entail. They may have unintended consequences that
stem from the reaction of actors not explicitly considered, notably market actors. We are not aware of
a literature that has problematised these transitions; it treats the choice between stable solutions only in
comparative-static fashion.

The Mundell-Fleming trilemma was often invoked to characterise the policy consensus around the time
of the Maastricht Treaty: stable exchange rates with free capital flows, giving up autonomy in monetary
policy terms. Architects of the euro area referred to this ‘Unholy Trinity’ in explicit contrast to the theory of
Optimum Currency Areas that the report of One Market, One Money rejected as a foundation for the single
currency (European Commission 1990: p.31, p.46). Yet, this Trilemma was a brainchild of the era of financial

repression and fiscal pump-priming that characterised the North American reading and practice of Keynesian
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macroeconomics. It was meant to explain the consistent choices of an exchange rate regime (European
Commission 1990: p.43). By the time the Commission report adopted this lens, financial integration had
come to be seen as a way of allocating capital optimally inside the union (European Commission 1990:
p.161).

The versions of a trilemma on which we build, by Schoenmaker (2011) and Pisani-Ferry (2012), consider
financial integration and stability explicitly. These conceptualisations of a trilemma put cross-border capital
flows centre stage. The political-financial trilemma developed in this paper takes into account how the policy
regime has developed from the Maastricht compromise during the long decade of financial crises. We focus
on the markets for government debt because this is where the fiscal conflicts and the systemic constraints on
policy choices in the euro area have proven to become virulent. It is also no coincidence that many observers,
in particular U.S. scholars, see the only way out of the euro area’s fragility in the creation of a central EU
budget and joint public debt management (Frankel 2015, Krugman 2013b, McNamara 2015). But what they
propose is part of at least two possible and consistent policy choices in our formulation of a trilemma, not
just one. Moreover, it is not enough to emulate the U.S. policy architecture. This solution also depends on
a particular bond market structure, as we will show by comparing the markets for euro-denominated bonds
in Europe with the markets for municipal bonds in the U.S.

The paper proceeds as follows: the next section motivates our trilemma by building on the work of
Schoenmaker (2011) and Pisani-Ferry (2012). Then we analyse the Maastricht compromise in terms of this
political-financial trilemma, arguing that the policy architecture tried to attain all three policy choices; bond
market instability was the symptom. The following section discusses the political obstacles and market
constraints of settling on a stable configuration by comparing the euro-denominated bond markets with
municipal bond markets in the U.S. A short, penultimate, section gauges how significant the reforms over
the long crisis decade of 2010-21 are, notably whether they manage an incremental transition to another

stable policy choice. The conclusions summarise our contribution.
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4.2 The concept of a political-financial trilemma

Reflecting the ongoing instability of the euro area, economists and political economists have proposed a series
of trilemmas. Increasingly, they have taken account of the importance of cross-border capital flows and the
experience of the financial crises since 2008 (Bordo and James 2015). Two of them are of relevance for us.

Early on, Dirk Schoenmaker (2011) formulated ‘a financial trilemma [which] states that financial stabil-
ity, financial integration, and national financial policies are incompatible.” It is a variant of Rodrik’s (2000)
trilemma of democracy (financial stability), hyper-globalisation (financial integration) and sovereignty (na-
tional financial policies). Historically, financial repression combined the democratic preference for stability
with national autonomy. When growth rates fell and unemployment rose in the 1970s, political economies
liberalised, and their financial systems integrated (Abdelal 2007). Accordingly, either financial instability
had to be accepted, with intensifying financial contagion and the risk of systemic crises, or national policies
towards domestic banks could no longer pursue goals of their own. Precautionary regulation had to be geared
towards making financial integration and financial stability compatible, with a backstop from the state of
sufficient refunding of banks in a crisis. The Financial Services Action Plan of the EU created the legal basis
for the latter choice between 1999 and 2004. But governments pursuing national goals, incompatible with
the collective choice for integration and stability, had the potential for upsetting the equilibrium; Ireland
with its high-risk strategy for financialized growth is a prime example for this uncooperative behaviour of
governments (Regan 2016).

As path-breaking as the Schoenmaker model was, it takes a somewhat narrow financial sector point
of view while his trilemma is meant to capture a systemic problem. The vertex of ‘National financial
policies’; especially, downplays the role of government. It does not consider that fiscal policy is available
to maintain a viable policy choice with either financial stability or financial integration. But fiscal policy
may also be overwhelmed by the task of rescuing national banks and subsidiaries of foreign banks. This
consideration would bring in the central bank as lender of last resort, to both banks but also sovereigns

in a systemic crisis that has negative feedback loops on the solvency of the fiscal authority?. The financial

2This was not only an issue in the euro area (Mabbett and Schelkle 2019).
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Figure 4.1: Pisani-Ferry’s impossible trinity
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trilemma of Pisani-Ferry (2012) , shown in figure 4.1, captures that the trilemma grasps instability as much as
equilibrium choices: “the core of euro-area vulnerability is an impossible trinity” of, first, strict no-monetary
financing of public debt, national bank-sovereign interdependence, and no co-responsibility of member states
for public debt. This trilemma encapsulates stylized features of the euro area’s architecture that create its
vulnerability to negative feedback loops between weak bank balance sheets and weak public finances. The
ECB is not allowed to buy bonds directly from a member state government whose solvency is doubted by
bond investors. Devolved fiscal policy responsibilities, including national responsibility for bank rescues,
imply that this government may be shut out of bond markets and its issues downgraded. The home bias in
the EU banks’ sovereign bond holdings also weakens those banks’ solvency, even of the ones that did not
require a rescue initially.

To get out of Pisani-Ferry’s impossible trinity, further financial integration could be promoted. A banking
federation and regulation to reduce the home bias in bond holdings, would make fiscal devolution and the
restriction on the ECB compatible. However, Pisani-Ferry notes that this solution would require a long,
drawn-out process of transition. In particular, the level of public debt on banks’ balance sheets and giving

the EU taxing power for a backstop to deposit insurance are non-trivial hurdles. Alternatively, the ECB
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could be given the mandate to buy sovereign bonds in primary markets, which would allow devolved fiscal
policy to be combined with bank-sovereign interdependence. Pisani-Ferry (2012) considered this solution
least likely. Finally, a fiscal union would make the limited mandate of the ECB compatible with home bias
in banks’ sovereign bond holdings. This is what Pisani-Ferry (2012) viewed as the preferable solution, but
he saw obstacles in terms of unevenly distributed benefits for member states and the momentous change in
political integration that would be required to issue Eurobonds for a union of democratic Member States.

Pisani-Ferry’s trilemma formulates concisely the two policy decisions and a structural feature (bank-
sovereign interdependence) of European political economies to capture the instability of the euro area’s
policy choices. Euro-area reforms and innovation by the central bank over the past decade have gone some
way to move off the sharp edges of the Schoenmaker and Pisani-Ferry trilemmas. The steps towards banking
union have significantly constrained national financial policies and moved towards a financial federation.
Recapitalisation of banking systems remains a national fiscal responsibility but has undoubtedly been helped
by the ECB stepping in to help through its asset purchases and the promise to “do whatever it takes”. More
recently, the European Stability Mechanism (ESM) has been made a backstop for bank resolution (ESM
2021).

However, all reforms avoid making open-ended, jointly backed commitments. For instance, the “whatever
it takes” promise is conditioned on an ESM programme and the ESM backstop for the resolution fund is
limited to €60 billion. The new Recovery and Resilience Facility (RRF) is a temporary grant and loan fund.
Such limitations have been justified, explicitly by then German Finance Minister Schiduble, with concerns
about moral hazard of financial institutions and governments®. Hence, the decade-long crisis in the euro
area has continued with episodic surges in sovereign bond yield spreads. A stark example was the upheaval
created in the Italian bond market in March 2020, when ECB President Lagarde (2020) insisted that the
central bank was “not here to close spreads” between members’ borrowing costs. Italian bond rates climbed
for five days, interpreting this as a lack of ECB commitment to Italy under new leadership (Jones 2020),

even though she said this in a context of urging fiscal authorities to do more to stabilise the economy and

3”Fvery step we take in the direction of risk-sharing diminishes risk reduction. Hence, risk reduction must have priority.”
(Schauble 2015, our translation)
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Figure 4.2: The political-financial trilemma
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followed up with an immediate clarification.

To understand this fragility, despite massive reforms, our trilemma goes back to the original Maastricht
consensus and traces how the policy consensus incrementally changed without settling on a purist policy
choice of only two options. We do this by simultaneously generalising and combining the Schoenmaker
and the Pisani-Ferry trilemmas and incorporating the bond market constraints identified by Hume (2022b).
The Maastricht consensus — or better compromise, as will become clear in the next section — was arguably
characterised by combining nationally autonomous fiscal policy with cheap public finance, both the reward
for observing fiscal rules and respecting the independence of the central bank. Part of the Maastricht
compromise was also financial liberalisation and integration, but this was a compartmentalised pursuit of the
Single Market Programme. This constitutes a political-financial trilemma: political decisions, to keep fiscal
policies of member states autonomous and institutionalise cheap public finance in particular ways, combined
with dynamics of integrated financial markets that are not entirely under the control of policymakers.

Our formulation, shown in figure 4.2, takes the government bond markets as the theatre in which the
trilemma plays itself out. Why does it make for drama? Combining autonomous fiscal policy, cheap public

finance, and financial integration in a diverse monetary union is incompatible with how financial markets
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create and manage risks. Capital flows across financially integrated and diverse economies led to the emer-
gence of unsustainable financial imbalances followed by a sudden stop and recessions in the OECD world
(De Grauwe 2013, Obstfeld 2013). It turned into a euro-area sovereign debt crisis when the sovereign-bank
nexus of autonomous fiscal policy created a diabolic loop and the ECB’s independence precluded lending of
last resort to sovereigns. The Maastricht goal of cheap public finance could not be sustained for all members
as bond market investors priced in sovereign credit risks that could not be smoothly handled by the euro
area’s legacy bond market structure (Hume 2022b). In its pure form, the political-financial trilemma states
that any solution to these dynamics must entail giving up one of the policy positions that lies at its vertices.

We will argue below that the Maastricht compromise can be understood as moving away from trying
to choose all three pure solutions, the edges of the trilemma, which would be inconsistent. Nonetheless,
the compromise made the currency union fragile. Fragility in a general sense means crisis-prone but also
resilient (Ferrera et al. 2022) and is compatible with the more specific sense of fragility that De Grauwe
(2013) uses: an indeterminate state of market expectations that, in a market panic, can lead to a good or
bad equilibrium.

To take side A first: to counter the effects of financial integration some form of financial repression
is required. As an institutional policy choice, it would entail adding the control of capital flows through
macroprudential interventions to strict enforcement of fiscal rules to manage macroeconomic imbalances
(Hume 2022c). As a crisis management tool, however, repression means overriding integrated financial
markets by directing capital to indebted members and thus suppress diverging spreads, mostly via the
actions of the central bank through discounted liquidity operations and secondary market asset purchases.
In other words, the initial Maastricht compromise as regards the euro architecture, at certain times at least,
requires financial repression, not in terms of the means but in terms of the goal of cheap public finance, or
‘debt liquidation’, for indebted members with autonomous fiscal policies.*

To come to side B: common public debt management was the one institutional policy choice that was

explicitly excluded by the Maastricht compromise. It is most often proposed as fiscal union but only requires

4Reinhart and Sbrancia (2015) study the historical parallels of debt liquidation after the Great Recession and the early
post-war decades. The means employed then included interest rate regulation and the creation of captive audiences that had
to hold government bonds at low interest rates.
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joined-up authority over public debt management that includes, in emergencies, a way for the central bank to
act as a lender of last resort to this fiscal authority. As a crisis management tool, common debt management
encompasses the emergency lending measures taken by the EU during the crisis, notably the European
Stability Mechanism (ESM) and its forerunners, but these finite funds are too partial to amount to an
institutional policy choice. Many observers have the U.S. in mind when they propose fiscal union as the
solution for the euro area. We will show below, however, that this is not the policy choice that the U.S.
federal system has institutionalised, which corresponds more closely to side C.

Side C depicts the alternative to cheap public finance for all by accepting risk-rated public finance. As
an institutional choice, this would entail the issuance of tiered government bonds and has been proposed
in several forms, most notably the Eurobonds of De Grauwe and Moesen (2009), Bruegel’s “Red and Blue
bond” proposal (Delpla and Weizsécker 2010) and the Barroso Commission’s “Stability Bonds” (European
Commission 2011). Tiered bond issuance elevates stability over cheapness by hard-wiring risk-rated borrow-
ing spreads in exchange for allowing more straightforward debt restructuring. U.S. municipal bond markets
have this feature. Risk-rated public finance cannot be framed as crisis management policy but instead is
the outcome bond markets impose in a crisis when alternative policies of repression and common debt man-
agement are not deployed or are insufficient. This has evidently been the case much of the time since the
euro-area crisis began, with periphery debt consistently exhibiting higher spreads and volatility than core
debt.

Our reference to the Maastricht compromise raises the question of whether all choices that are not halfway
between the vertices of two goals are incompatible with stability. This is often the reading of trilemmas,
and it stops there. But our political-economic formulation suggests that the corners are pure solutions that
hardly exist: all are matters of degree. How autonomous is a devolved fiscal policy arrangement? Does the
introduction of macro-prudential regulation weaken financial integration? How cheap is cheap public finance?
Compromises between the members mean that instead of giving one goal a zero weight, a combination of all
three goals are pursued, albeit constrained by the underlying economics and policy capabilities. The policy
choices then become more complex, but they can, and arguably must, move inside the triangle. We formulate

the circling and compromising under the constraints of a trilemma more analytically in Appendix C.1. The
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graphic representation in Figure 4.3 illustrates the argument: the red circles mark pure choices while the
positions inside the triangle mark a choice of all three goals that need more than one policy intervention or

institution to shift. The dot in the middle illustrates the point where all three goals have equal weight.®

Figure 4.3: Compromises in the political-financial trilemma
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Constructed in this way, our political-financial trilemma allows us to address three broader issues than
the two predecessors: the political agreement underpinning the initial choice, the tensions in this choice as
well as the compromising over alternative policy choices, and finally the difficulties of transition from one

choice to another. We address each of these three issues in the following sections.

5Intermediate choices cannot be accurately positioned on a two-dimensional triangle but, for illustrative purposes, Figure
4.3 shows some choices that can be portrayed intuitively. For a full analysis of the solutions to a policy trilemma and a
three-dimensional representation, please see Appendix C.1
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4.3 The fragile Maastricht compromise and its demise

The political-financial trilemma is an analytical and conceptual device to understand why the euro area is
fragile, crisis-prone, but also resilient. While the analytics of a trilemma are only useful if they speak to the
contested issues in the negotiations of the Maastricht policy architecture, we do not claim that policymakers
had our trilemma in mind. For our account of what they had in mind, we rely largely on Moravesik
(1998: pp.379-471). In contrast to the other classical study of the Maastricht negotiations by Dyson and
Featherstone (1999), Moravesik focuses on policy issues as the unit of analysis. His intention is to prove that
Germany largely got its way in determining key features of the policy architecture, thanks to its veto-player
position with the smallest win-set. Our intention is to see whether compromises between different positions
led to policy choices that can be captured analytically as a circling of the trilemma and the fragility of the
euro-area.

What made governments agree on a common currency in the first place? The launch of the euro was
meant to find a viable policy choice post-Bretton Woods. The choice of giving up independent monetary
policy seems to be surprising to ‘realist’ political economists. But in the international monetary order post-
Bretton Woods, many European countries found that their monetary policy was not sovereign but could
choose only between a rock and a hard place, i.e., between the expansionary but destabilising U.S. Fed
policy and the stable but growth-constraining stance of the German Bundesbank. If proof was needed, the
1992/93 ERM crisis provided it, humiliating a proud secondary reserve currency like the British Pound and
a sovereignty-conscious member state, France, with its much better macroeconomic indicators than post-
unification Germany (Bayoumi and Eichengreen 1993). Giving up ‘independent’ monetary policy did not
seem to be much of a sacrifice for most member states (De Grauwe 1988, Schelkle 2017: pp.126-135). If small
currency areas could no longer be played off against each other, elites in Treasuries and central banks hoped
that a stable supply of finance would facilitate private and public investment to revive the lacklustre growth
after the dismal 1970s and early 1980s (Abdelal 2007: ch.4). They were thus ready to actively integrate

financial markets.
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4.3.1 The different positions in the Maastricht compromise

In line with Moravesik (1998), we investigate the national positions of Germany, France, and the UK (Table
4.1). They cover the spectrum of disagreements and represent other vocal member states: the Dutch and
Belgian positions were largely aligned with Germany’s, Italy’s with those of France, and the Danish with UK
opposition. The Commission under President Delors was often close to the French position, but the latter
is much more flexible than that of the supranational body.

Six important negotiation issues can explain how the euro area ended up with an architecture that we
grasp with our trilemma. The first two issues are concerned with the controversies on how countries could
adopt the single currency and whether they had to first qualify through fiscal convergence. Positions revealed
very different political views of what the future common currency area ought to be: a club of select members
with a pertinent stability culture, which was the German government’s position, or the aspiration of an
inclusive European Union, which characterised France’s view.® The British view was closer to the German,
above all because convergence on a low inflation regime prior to adopting a single currency would take a
very long time. Britain’s main goal was not to be left out of proceedings (Moravesik 1998: p.426). The
Delors Commission was close to the French position, arguably for different reasons: if countries would have to
converge beforehand, they may lose interest in monetary integration once they have reached that stage. The
positions on these two criteria meant that Germany supported a longer qualification process while France
and the Commission considered the political will to adopt a hard currency as the decisive criterion.

It is worth noting that no member state wanted a monetary union that accepted high inflation. Elites in
soft currency countries such as Italy could see that there would be little gain in adopting such a currency,
while losing discretion over the national interest rate policy. They hoped for a hard currency, guaranteed
by a pragmatic supranational central bank, which would reward national adaptation with low interest rates.
This prospect made French and British business associations support the common currency (Moravesik 1998:

pp.408-9, p.420). Even the German government under Chancellor Kohl hoped for a more accommodating

6The (conservative) German position on monetary integration is sometimes dubbed ‘economist’, the French ‘monetarist’,
which is easily confused with almost the opposite stance of these countries on monetary policy at the time. In this context, it
refers to the sequencing of economic and monetary integration.
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Table 4.1: Negotiation positions relevant to the political-financial trilemma

Germany

France

United Kingdom

Commission

1. Membership in
European

Monetary Union

Prefers EMU with no opt-out
but parliamentary

vote to opt-in

Prefers EMU with no opt-out

Opposes EMU, every country
must opt-in but none

can be excluded

Prefers EMU with no opt-out

2. Strict
convergence

Prefers prior but flexible
macro-economic convergence;
national central bank independence

as pre-condition

No pre-conditions

Unclear

No pre-conditions

3. ECB autonomy
and mandate

Prefers strong autonomy
except for multilateral
exchange rate policy;
anti-inflationary mandate;

simple majority decision-making

Prefers political control,
especially for multilateral
exchange rate policy; balanced
mandate; simple majority

decision-making

Opposes EMU but apparently in
favour of autonomous ECB with

anti-inflationary mandate

Prefers political control with a
role for the Commission;
balanced mandate;

simple majority

decision-making

4. Budgetary
controls of

member states

In favour, with sanctions decided

by simple majority

Opposes controls

Opposes controls

Opposes controls

5. Budgetary
support

No bail-outs, no transfers

No transfers

No transfers

Fiscal federalism with

permanent transfers

6. Free capital
movement

Full capital liberalization

as pre-condition

Capital liberalization in
return for EMU

Capital liberalization for

autonomous reasons

EMU as complement of

capital liberalization

Source: adapted from Moravesik (1998: pp.382-383 and passim for free capital movement)

stance of the ECB compared to the Bundesbank (Moravesik 1998: p.394). Low inflation and low interest
rates for public and private borrowers were seen as two sides of the same coin (European Commission 1990:
p.11).

Against this background, it is easier to see the positions on the other four issues. First, Germany
fought hard for the institutionalisation of the ECB because there was this tried and tested example of the
Bundesbank, even though it had become an admittedly over-eager guarantor of stability even for German
Chancellors. France wanted the ECB to embody a more symmetric mandate and be subject to a modicum
of political control, although it was not entirely clear how this oversight could be exercised without a
government. The German position prevailed. Second and third, from a German point of view, budgetary
surveillance and sanctions had to make sure that the original compact was also heeded in future, while France

and even the Commission saw such budgetary controls as conditional on reciprocity in terms of central

budgetary transfers. The fiscal rules of the Stability and Growth Pact were added only later, accompanied
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by considerable additional transfers in the guise of Cohesion Funds. Finally, capital liberalization was for
Germany and the UK a crucial element of the Single Market. In the case of Germany, it was also a possible
instrument of market discipline for profligate governments. The UK had abandoned capital controls already
in 1977-79, in the hope of weakening an overvalued Pound that would help industrial exports. It was a
beggar-thy-neighbour policy that, under Margaret Thatcher, was dressed up as liberalization to mollify
markets (Copley 2019). For the French position, capital market liberalization had to be a consequence of
monetary integration that would eliminate speculative currency attacks between members. Similarly, the
European Commission (1990: 161) stated that capital liberalization and elimination of exchange rates had
to go together to reap the full benefits of the free movement of capital.

For Moravcsik (1998), these views are ultimately anchored in the structural economic interests of member
states. But he also admits for each that the political positions of the governing heads of state did make
a difference. Kohl was a convinced federalist and was therefore willing to compromise even if it required
outmanoeuvring the Bundesbank (Moravesik 1998: p.403). Mitterand had a complex position but was
ultimately a Gaullist in the sense that he supported European integration generally as a counterweight to
the U.S. and monetary integration specifically as a way of reining in German dominance (Moravesik 1998:
pp.405-407). Margaret Thatcher’s sovereigntist world view was sometimes directly opposed to Britain’s
business interests while John Major was more pragmatic, mindful of the commercial interests of the financial
sector (Moravesik 1998: p.426).

The outcome of all this was a compromise. This included very different understandings of what the
vertices mean. For those aligned with the German position, fiscal policies should not be entirely autonomous
but devolved and following the discipline of fiscal rules; for those aligned with the French position, fiscal
policies had to do the heavy lifting of national macroeconomic stabilisation and should therefore either be
autonomous or preferably supported by collective capacities. Financial integration meant for Germany and
its allies primarily freedom of capital movements, for France and its allies in this context the elimination of
exchange rates. Cheap public borrowing was welcome to all Finance Ministers, but while the German world
view saw this as the reward for low inflation, the French world view was inclined to see low interest as the

outcome of creating a deep and liquid capital market. None of these interpretations is wrong but we will see
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that this implies different stakes in the policy choices of the trilemma and not fastening on any of them as

an outcome.

4.3.2 Tensions within the Maastricht compromise

The euro-area crisis more than two decades later exposed significant fragilities in the institutional arrange-
ments of the single currency. Financial instability was not unique to the monetary union. But the crisis in
FEurope’s sovereign bond markets and the institutional and political crisis associated with it was not evident
in other advanced economies on anything like the same scale. National financial cycles had fed on the pro-
cess of financial integration catalysed by the launch of the euro and eventually bled into the public sector
balance sheet via bank loans going sour. While a case can be made that in some cases, such as Greece, the
financial stability originated in excess public debt issuance, a much stronger case can be made that several
other countries, notably Ireland and Spain, experienced extreme financial instability despite easily meeting
their commitments on fiscal discipline (De Grauwe and Ji 2013). Sustainable fiscal policy on its own is not
enough if financial systems are so interconnected that national capacities are easily overwhelmed. In turn, if
national fiscal capacities are already overstretched, as in Italy, nationally autonomous public finances become
a source of vulnerability even if the national financial system is traditional and not very large. We see the
Maastricht compromise as having been undermined by three related sources of tension which can be thought
of as emerging in an almost chronological sequence.

The first source of tension came from financial integration, arguably the somewhat neglected vertex of
the euro-area construction (side A). Financial flows tend to be pro-cyclical, i.e., they promote and follow
regional growth and abandon depressed areas.” Contrary to neoclassical economics, the equilibrating price
adjustments, such as appreciating real exchange rates in the booming regions and real depreciation in the
depressed regions, cannot outweigh the attraction of rising employment, incomes and real estate values that

feed on each other. The ensuing current account deficits can easily be financed and alleviate emerging

"We share with many authors that managing imbalances in a financially integrated currency union of diverse members is
difficult (Giavazzi and Baldwin 2015, Frieden and Walter 2017, Johnston and Regan 2016). But our causal analysis is different:
for them, vulnerability predominantly reflects the twin deficit of government and current account imbalances while for us,
vulnerability also reflects gross financial flows.
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bottlenecks in a high-growth region with deteriorating price competitiveness. But they tend to be driven by
unrealistic expectations of future income growth and when the bubble bursts, banks holding these claims
bear a good share of the losses and have the potential to create systemic risks in the absence of stabilizing
policy interventions. Transnational policy interventions are therefore necessary to manage private-sector as
well as public-sector imbalances.

The second source of tension came from autonomous public finances when national governments were
forced to step in as the ultimate backstop. Public-sector refinancing of failing banks is a conventional
macroeconomic stabilization tool to prevent systemic risks spiralling out of control. But an additional
problem facing euro-area countries was the absence of other policy tools to help them. With no central bank
or currency of their own, almost all macroeconomic stabilization responsibility falls on fiscal policy. Monetary
policy might be eased, and the euro exchange rate might fall, but only in proportion to the significance of
the affected economy for the euro area as whole. And while the ECB was able to provide ample liquidity,
this is a weak tool in the face of recession and systemic banking sector risks. The extra burden on the public
sector balance sheet of the banking crises was therefore amplified, leading to questions of debt sustainability
of the sovereign.

The third source of tension emerged when doubts about debt sustainability translated much faster into
higher government borrowing costs than historical relationships would suggest, challenging the goal of cheap
public finance. Fundamentally, this reflects the absence of a lender of lender of last resort, linked to Article
21 of the ECB’s statute that prohibits the monetisation of public debt (De Grauwe 2013). It states that
the central bank cannot directly buy bonds from government entities or extend overdraft facilities to them.?
In addition, there are institutional features of European sovereign bond markets that make them prone

to liquidity crises at low levels of default risk and interest rates. Hume (2022b) explains how this is a

81t is important to note that the eight EU member states that are not members of the euro are also bound by the prohibition
on direct monetary financing contained in Article 123 TFEU and the provision of direct monetary finance to governments by
major central banks is rare. What sets the euro area apart is not only that the ECB is restricted in direct monetary finance,
but also in terms of purchasing sovereign bonds on the secondary market. In standalone countries, when the sovereign bond
market becomes stressed, the central bank can straightforwardly motivate large-scale purchases in the secondary market using
either its monetary policy or financial stability mandates. But concerns about the distributive consequences of targeted bond
purchases made the European System of Central Banks stipulate that member state bonds must be bought according to a
key determined by their share in the paid-in capital of the ECB. This ‘one size-fits-all’ restraint on Quantitative Easing (QE)
created market uncertainty about the ECB’s capacity to intervene when sovereign bond markets became stressed.
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consequence of a legacy market structure for developed economy sovereign bonds interacting with a complex
policy risk premium. It relies on a traditional investor base, such as pension funds and insurers as well as
banks, that requires government bonds to perform the role of a safe asset. For these investors, even a small
increase in default risk is enough to lead them to withdraw their participation from the market. This implies
that sovereigns can quickly lose market access when perceptions of credit risk increase.

The lesson is that, for the euro area, where there is an absence of a lender of last resort and a market
structure that leads to instability, adverse shocks can very quickly tip markets towards a liquidity crisis. This
institutional feature also explains why, long after the intense phase of the crisis had passed, and despite all the
reforms to euro-area governance over the past decade, the monetary union remains surprisingly vulnerable

to a fresh crisis, as the March 2020 tantrum shows (Hume 2022b).

4.3.3 Circling the trilema

One way of looking at the travails of the euro area over the long decade of crises since 2008 is that the
euro area has been circling around the institutional policy choices that make bond markets fragile. We can
grasp this analytically as the attempt to move inside the trilemma with policy interventions along all vertices
(Figure 4.3 and Appendix C.1). Whether this represents a transition and leads to a different pure choice of
two goals remains to be seen, but we are sceptical: the monetary union is diverse and traditional national
stances show little sign of convergence. However, compromises that broke new ground were brokered and
regularly prevented the escalation of policy crises into a deeper political crisis (Schelkle 2021, Truchlewski
and Schelkle 2022).

The lowest common denominator of the Maastricht consensus unravelled even before the euro was intro-
duced. Fiscal policies were not autonomous but devolved, with considerable interdependence as the crisis of
the Exchange Rate Mechanism in 1992-93 demonstrated, when member state governments could not agree
on a strategy of responding to extremely asynchronous business cycles after German unification. This left
the Bundesbank to decide; the high interest rates and the recession they inflicted were costly even for the
German economy (Eichengreen and Wyplosz 1993, Dornbusch 1993). By the mid-1990s, the German Fi-

nance Minister proposed fiscal rules that eventually became enshrined in the Stability and Growth Pact.
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The interdependence of devolved fiscal policies and the ever more elaborate fiscal rules acknowledged that
fiscal policy could not be entirely autonomous and that those who violate the rules must incur penalties. In
Figure 4.3, this acknowledgement is represented by a move inside the triangle from both corners.

Through the qualifying Maastricht process, all future members had to prove that they could live with
the rigours of a stability-oriented monetary policy. The convergence on lower inflation rates was sweetened
by converging nominal interest rates that provided some previous high inflation countries with very low real
interest rates that stimulated credit markets and growth. In 2008-10, there was a rude awakening to the fact
that financial integration was spurred on by monetary integration. While no member state was ever penalised
under the fiscal rules, the goal of cheap public finance was thwarted by widening bond spreads. Up until the
pandemic in 2020, the main response of the EU to financial instability in integrated markets has been bailout
funding through the ESM and ECB lending of last resort on an unimaginable scale before the crisis, directly
to banks and indirectly to governments. With the Banking Union since 2014, the ECB became the Single
Supervisor and can, through stress testing and macroprudential measures, manage financial integration to
the point where they can segment regional credit markets. This is represented by another move inside the
triangle in Figure 4.3.

While the ESM falls under the umbrella of common public debt management — it issues jointly guaranteed
debt instruments to facilitate lending to national governments — it is too partial and limited in scope to
represent an institutional policy choice and is best viewed as a crisis management tool. The lending is
intended to replace market-based funding at lower interest rates. It does not reduce the liabilities of national
governments, only the form they take. ESM lending has several features that limited its effectiveness.
Being senior to other creditors, it introduced the risk that, in the event of default, a larger proportion
of the overall loss falls on private lenders. This increased risk premia in countries that might need ESM
lending in the future, especially once it became clear that the EU was contemplating using private sector
involvement to put public finances on a sustainable path. It also suffered from finite resources. This
introduced redenomination risks once governments with larger debt burdens, such as Italy and Spain, became
at risk of losing market access. Hence, the ECB was forced to step in more forcefully. ECB President

Mario Draghi’s ‘whatever it takes’ speech was a prelude to the central bank’s subsequent announcement
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of Outright Monetary Transactions (OMT). This policy addressed the problem of finite ESM resources and
took the central bank as close to being a lender of last resort for sovereigns as the Maastricht Treaty permits.
Crucially, however, OMT support can be provided only in the context of an ESM financing programme that
imposes strict conditionality. Given that such programmes are put in place after a liquidity crisis has taken
place, the policy does not preclude the possibility of a crisis. It makes a liquidity crisis less likely, by lowering
the probability of redenomination due to the sovereign’s financing needs exceeding the capacity of the ESM.
But as a policy that enhances the power of the ESM, it should still be viewed as a crisis management tool
rather than an institutional policy choice towards common public debt management.

This restriction forced the ECB to step in repeatedly. Since 2010, the central bank has massively extended
its capacity to stabilise government bond markets (Hume 2022a). Most significant has been the channelling
of funds to sovereigns via discounted liquidity provisions to the banking system. These liquidity operations
with long maturities — the LTROs, TLTROs, and PELTROs — amounted to almost 15% of GDP at the end
of 2021 (Hume 2022a). These are large sums, but as a crisis management tool they suffer from making the
bank-sovereign nexus worse as they cause banks to buy more government bonds. Of more unambiguous
benefit have been the ECB’s total asset purchases through both the APP and the PEPP, which at the end of
2021 stood at over 30% of GDP. As a proportion of GDP, these purchases are on a similar scale to other G7
central banks, such as the U.S. Federal Reserve and the Bank of England. Yet, as the March 2020 tantrum
illustrated when Italy’s bond spreads rose because the new ECB President misspoke, cheap public finance
for all remains elusive.

The recent pandemic reforms, especially the RRF within the NGEU agenda, are the most significant
attempts to date to move the single currency towards a new settlement of the political-financial trilemma
(Schelkle 2021). But before we consider the nature of these reforms, and the extent to which they should
be viewed as an institutional policy choice as opposed to just another crisis management tool, we look at
the U.S. arrangements for public finance as an example of an institutional policy choice that highlights how

unlikely it is that the euro area can end its fragility in this way.
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4.4 Managing fragile bond markets in monetary unions

The political-financial trilemma need not be viewed as unique to the euro area but can be applied to
any monetary union with financial integration and some degree of fiscal policy autonomy. So, it is worth
considering the experiences of federal states. Taking the trilemma with sharp edges, one could argue that
in federal states market investors see a reliable choice: in crisis times, Side C of the trilemma can replace
autonomous fiscal policy with mutual support in a fiscal federation. Federations are therefore able to live
with deep financial integration among the states within the federation and replace markets in a crisis that
could jeopardise states’ public finances.

Except that they typically do not live like that. Central governments are not inclined to give member
states a guarantee of full-scale intervention. Fiscal federations do not have a great record of macroeconomic
stability (Rodden and Wibbels 2002, Wibbels 2003). This is the price they pay for devolved fiscal policy
with sizeable fiscal capacities at the centre. Hence, members retain a modicum of fiscal and financial policy
autonomy in normal times, while having incentives to freeride on the centre’s fiscal policy. The degree to
which the federal government replaces bond markets is therefore a matter of circumstances, such as political
alignments between central and state governments and strains at the central level from veto-players and
overstretch of its capacities. No-bailout rules may prevent the extent to which a state in a fiscal federation
can get support (Henning and Kessler 2012). All this makes fiscal federalism potentially an intermediary
resolution of the trilemma (Figure 4.2), transient between the Eastern side B in normal times and Southern
side C when crisis hits. So, what, exactly, are the key features of the stable outcome if they can achieve it?
To answer this, we take a closer look at the arrangements in the U.S.

Municipal bonds in the U.S. are far from risk-free assets and do not offer state governments access to
cheap finance. They have no special creditor status and do not benefit from a lender of last resort, since
they are not usable for getting guaranteed access to central bank money. In fact, there is a presumption
that municipal bond holders will not be bailed out by the Federal government. Consequently, defaults on
municipal bonds have become a regular event over the past two decades (Figure 4.4).

Reflecting this, municipal bonds exhibit many characteristics of the periphery government bond markets
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Figure 4.4: History of defaults on U.S. municipal debt

Number

3

-2

il ;

| :
o

Source: Fidelity, Moody’s Investor Services

<
[
)]
—

1970  [m—
1972
1974
1976
1978
1980
1982
1984
1986
1988 [
1990 [
1992
1996
1998
2004
2006
2008

200

2002
2010
2012
2014
2016

of the euro area. Spreads to risk-free Overnight Indexed Swap (OIS)? rates are higher than for federal debt
and they experience greater levels of volatility, whether for similar-rated AAA issues or lower-rated BBB

issues (Figure 4.5).

So, even though they operate within a federal system, many of the key features observed in periphery euro
area government bond markets apply to the U.S. municipal bond markets. In other words, fiscal union does
not necessarily act against higher risk premia and volatility at the sub-federal level. This is an important
observation given that steps to fiscal union in the euro area are generally presumed to reduce risk premia
and volatility in national government bond markets.

Comparing euro-area government bond markets directly with U.S. municipal bond markets reveals an
apparent contradiction. While borrowing spreads in the U.S. municipal markets are higher than in the euro

area, the lower-rated issues nonetheless tend to exhibit lower volatility (Figure 4.6). One reason for this

9018 rates are based on expectations for the central bank’s policy rate and are regarded as almost risk free as no exchange of
principal is involved. The spread of other borrowing rates over them, such as LIBOR or government bond yields, is an indicator
of risk premia specific to these markets.
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Figure 4.5: Spreads and volatility in the U.S. public debt markets since 2016
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is that contagion in the U.S. municipal bond market appears to be restricted to some limited information
signalling about specific risks rather than concerns about exposures within the financial system. For example,
Gospodinov et al. (2014) examine the case of the 2013 Detroit Chapter 9 bankruptcy filing. They find that
“[t]he evidence of spill-over from Detroit’s bankruptcy to abnormal yield changes for other municipalities is
relatively limited; only states with heavy pension/financial obligations (Illinois and Puerto Rico) and a few
speculative grade securities experienced statistically significant downward re-pricing”. Another observation
is that bouts of volatility can often be addressed by relatively limited policy interventions, unlike in the euro
area. Sanchez and Wilkinson (2020) show how distress in the municipal bond markets during the pandemic
were eased sharply once the Federal Reserve began, exceptionally, to accept municipal bonds as collateral in

their repo operations.

Figure 4.6: Spreads and volatility in U.S. municipal and euro-area sovereign markets since 2016
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At a deeper level these relative properties of the U.S. municipal bond and euro-area sovereign bond
markets can be traced to different market structures. In contrast to the euro area, the municipal bond market
is dominated by buy-and-hold retail investors investing either directly or through investment funds (Table
4.2). This difference in investor base is crucial for ensuring a more stable market for lower-rated credits.
While market liquidity may become impaired in times of stress, it is generally able to adapt to changes
in perceptions of credit risk. At the same time, the reduced role of monetary and financial institutions
among investors keeps systemic risks contained, which also helps to limit contagion effects. However, this
dependence on buy-and-hold retail investors, while conferring advantages in terms of stability, comes at the
cost of higher borrowing spreads. In other words, consistent with the political-financial trilemma, the U.S.

federal structure achieves stability through the institutional choice of public finances being risk-rated.

Table 4.2: Ownership by investor type of the public debt (2021 Q4)

Shares of total, % United States Euro Area

Federal | Municipal | Germany | France Italy Spain
Households and NFCs 3 43 1 1 9 1
Investment Funds 15 29 28 17 16 15
Pension and Insurance 37 12 32 59 31 39
MFI1 8 12 30 21 38 42
Other 37 4 9 2 6 4

Source: U.S. Federal Reserve Flow of Funds Z1 tables, European Central Bank Securities Holdings Statistics,
authors’ calculations

This risk-rated choice with devolved, not autonomous, state fiscal policy is supported by some other
features and reinforcing mechanisms in U.S. public finance arrangements. Fiscal activity at the sub-federal
level, while still substantial, is much smaller than in the euro area (see Appendix C.2 for details). This, too,
limits the systemic importance of state finances. The fact that the state governments do not represent a
source of broader instability also serves to reinforce the credibility of the fiscal no-bailout presumption. If
a bailout happens, it is generally for political rather than financial stability reasons. All of this serves to

encourage prudent public finances. Most states have balanced budget amendments out of choice and engage
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in pro-cyclical spending policies (Figure 4.7; Dolls et al. 2010). This justifies the generally high credit ratings
of the state governments but, as indicated by the trilemma, the bonds are still risk-rated in that they have
higher credit spreads and volatility than U.S. Treasury bonds. That is the price of the U.S. solution to the
trilemma: the issuance of risk-rated sub-federal bonds that can adapt to changing perceptions of risk. In
short, while both U.S. municipal and euro-area government bonds have no lender of last resort, the former
has traded away low borrowing spreads for the advantage of more stable financing arrangements while the
latter has been reluctant to let risk-rating of bonds happen. The result has been fragility of bond markets
that has repeatedly forced the ECB’s hands (Mabbett and Schelkle 2019).

Figure 4.7: Number and types of balanced budget amendments in U.S. states
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Our finding that the U.S. public finance system does not support the presumption that fiscal union
reduces risk premia and volatility at the sub-federal level challenges the idea of fiscal union ending financial
fragility in the euro-area. Even common public debt management comes at a price unless the federal level
accepts any level of fiscal risk-taking by member states. To us, this suggests that how the market structure
adapts is likely to have an important bearing on the impact of incremental moves towards fiscal union on

the stability and cheapness of public debt at the national level. The next section turns to this issue by

121



CHAPTER 4. NAVIGATING MONETARY UNION’S POLITICAL-FINANCIAL TRILEMMA

considering the nature of recent reforms and the impact they may have on the market structure.

4.5 Pandemic reforms in the political-financial trilemma

A move closer to a new policy choice has become conceivable. The pandemic reforms seem to abandon
devolved fiscal policy, for the first time not so much through fiscal and no-bailout rules, but by creating fiscal
and lending capacity at the EU level that tries to enshrine cheap public finance for all member states, at
least during the recovery in the medium term. The bonds to finance the RRF create a new tier of asset for
investors that is potentially safer than many government bonds issued by member states, adding to those
already in issue by the ESM and another new instrument, SURE (see below). Risk-rating of bonds may be
the result. The political-financial trilemma, and the experience of the U.S. municipal bond market, tells us
that how the market structure adapts is likely to be important in determining the overall effect on national
government bond markets. We now look at the reforms, considering how they may impact the market
structure, and what this implies for policy choices and the fragility of euro-area bond markets.

The use of the ESM as a backstop for governments that encounter bond market difficulties during recovery
was rejected by a strong member state coalition early on. Nine heads of state signed a letter in March 2020
that demanded a joint debt instrument, soon referred to as ‘Coronabonds’, instead (Wilmes et al. 2020).
This, and a categorical opposition by the Italian government against ESM conditionality, triggered a debate
about alternatives. But the ESM was available and could fill a gap that even the ECB could not easily fill:
buying up bonds from governments directly if they were not eligible for any of the QE programmes. For
instance, even under the PEPP, the ECB must not buy bonds with a residual maturity of less than 70 days.
This is where the new Pandemic Crisis Support by the ESM would come in, a new contingent credit line
that became available on 15th May 2020. The ESM-PCS is available until the end of 2022 to every ESM
member (so far, but not necessarily, synonymous with euro-area members) to the tune of 2% of national
2019 GDP, with a volume of about €240bn. Funding is available for direct and indirect health care costs,
which is the only stipulation; there is no policy conditionality attached (European Commission 2020). The

thrust of the new ESM credit facility is to remove the potentially destabilising stigma that had motivated
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the opposition of the Italian government.'©

SURE, the EU’s re-insurance programme for national job-retention schemes, is a relatively large labour
market stabiliser, to the tune of close to 1% of EU GDP in 2020. It encouraged member states to intro-
duce such schemes and thus maintain employment, substituting for unemployment benefits as automatic
stabilisers. Job retention schemes subsidise labour hoarding in existing businesses instead of down-sizing
businesses through unemployment, presumably with less negative confidence effects on aggregate demand.
Moreover, SURE could be used for schemes to support the self-employed, who are typically not entitled to
unemployment benefits. Loans under SURE operate like an overdraft for national expenditure on job (and
business) maintenance. There is no conditionality attached, beyond the member state providing evidence of
costs of job retention incurred. The Commission must report back to the Council every six months on how
loans have been used (Regulation 2020/672, Article 14). The programme is financed out of the EU budget
but secured by explicit guarantees from member states, given that it exceeds the margin (‘headroom’) for
excess demand on budget resources (Garicano 2020). It was disbursed quickly and although it is a temporary
support mechanism, SURE avoided the process by which market panic forces governments to switch off an
automatic stabiliser that directly affects households.

The flagship Recovery and Resilience Facility (RRF) recognises that a preventive fiscal capacity is required
to shield and support the euro area’s most vulnerable members. This is in stark contrast to the ESM, which
handed out cheap rescue loans only once a government was shut out of bond markets. The RRF provides
grants of up to €312.5bn and loans of up to €360bn, both in 2018 prices. It entered into force in February
2021 and will finance programmes until the end of 2026. The grant element of the RRF has affinity with a
gigantic cohesion programme. Grants are allocated such that they help poorer member states more but also
those that were harder hit economically by the pandemic, i.e. the allocation combines redistribution with
insurance. The Council authorised the Commission ‘to borrow on behalf of the Union in capital markets’
(European Council 2020: A.3). The long-term bonds are secured by the budget itself, skilfully avoiding the

dead-end of the Eurobonds discussion. The RRF is procedurally tied to the European Semester (Regulation

10In November 2020, the member states decided to make the ESM a common backstop to the industry-financed Single
Resolution Fund, i.e. the ESM would provide revolving loans to this EU institution, rather than to governments (Mascher et
al. 2020). This ESM backstop came into effect in early 2022.
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2021/241: Preamble para. 17), for the first time providing financial incentives for compliance with this
process of coordinating economic policies. Conditionality is minimal (and the term is avoided): payments
can be suspended if recommendations to correct an excessive deficit have not been followed twice (Regulation
2021/241: Article 10). This is a minimal condition because the RRF itself should make it easier to meet the
fiscal rules. Over half of the requested finance must be spent on climate change and digital transition. The
Commission assists in drawing up these plans to a presentable standard and the Council signs them off on
a case-by-case basis.

The RRF is a novel support mechanism that gives fiscal powers to the EU level that it did not have
before. The Commission was allowed to ‘mortgage’ the EU budget to resist both Coronabonds and ever more
contingent liabilities (guarantees) for overstretched national budgets (Garicano 2020). Providing grants on a
macroeconomic scale is an element of fiscal federalism. Finally, member states now have an incentive to give
the Commission the power to tax, a power which is likely to be exercised via digital tax and environmental
levies, which are sources that nation-states find hard to target. These are big steps and yet incremental
insofar as they are reversible. The RRF is a temporary measure, and it applies to the EU as a whole; the
link to the common currency is absent if not all EU members adopt the euro. Since repayment of RRF bonds
continues until 2050, this can be considered as a test-run of a permanent fiscal capacity to take countries
temporarily off bond markets when recovery from a shock is predictably fraught with downside risks.

There can be no doubt that the pandemic reforms, although born out of a crisis just as much as previous
reforms had been, are not just another crisis management tool. The reforms to the ESM and the introduction
of SURE create lending facilities that remove the stigma of earlier versions and provides a source of stable
and cheap finance for sovereigns in a crisis. But the RRF is the most important innovation as it has the
ingredients of being an institutional policy choice that moves the euro area further away from side A of our
trilemma. The lesser burden on national member governments needs to be weighed against the consequences
for the structure of the euro area’s bond markets. The issuance of NGEU, SURE, and ESM bonds will
undoubtedly provide EU investors with an alternative safe asset to national government bonds. Under
currents plans, for NGEU alone, EU issuance will total nearly €800bn by 2026. This issuance will likely

compete with national debt for those most in need of safe assets, such as banks, pension funds, and insurance
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Table 4.3: Investor type in syndicated issues of NGEU, SURE, and ESM bonds since 2020

NGEU SURE ESM Total

€bn | % |€bn| % | €bn | % €bn %

Fund Managers 19.7 33 36.0 40 5.3 32 55.7 37
Banks 15.1 26 25.3 28 6.2 37 40.3 27
Central Banks 15.8 27 18.1 20 4.8 29 33.9 23

Pension and Insurance 7.5 13 8.2 9 0.3 2 15.7 11

Hedge Funds 1.0 2 2.0 2 0.0 0 3.0 2

Total 59.0 | 100 | 89.6 | 100 | 16.5 | 100 | 148.6 | 100

Source: European Commission, ESM, authors’ calculations

companies.

It is early days, but the first issues of these bonds would seem to confirm this, having attracted a similar
set of investors to those who traditionally invest in the euro area’s largest national sovereign bond markets
(tables 4.3 and 4.4). As the scale of issuance increases with the pandemic programmes, allocations by these
investors to these EU bonds will inevitably increase and become a steadily larger portion of their portfolios.
The essence of the political-financial trilemma tells us that a potential unintended consequence of bond-
financed support at the EU level could be to recategorize national government bonds, particularly those of
the periphery, more firmly as risk-rated public finance assets, much like U.S. municipal bonds. In other
words, it will result in tiered issuance through the back door.

Whether this is a stable or at least less fragile outcome will depend on several factors. The experience
of the U.S. public finance architecture can provide only clues given that key differences between the two
systems remain, notably that a far larger share of fiscal activity will remain at the national level in the euro
area. But it is reasonable to think that if risk-rated public finance becomes entrenched, then the euro area
will begin to take on elements of side B of the political-financial trilemma. Moreover, there is no doubt that
the recent reforms, as well as potentially entrenching risk-rated public finance, also provide an element of

common public debt management. This is straightforwardly the case when it comes to the ESM and SURE
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Table 4.4: Investor type in syndicated issues of European Government Bonds since 2020

Germany France Italy Spain

€bn | % | €bn | % €bn % €bn %

Fund Managers 15.2 43 11.8 35 109.5 45 37.7 37
Banks 7.8 22 8.0 2.4 69.4 28 30.6 31
Central Banks 3.8 11 9.8 29 28.9 12 20.0 20

Pension and Insurance 4.2 12 2.1 6 18.1 7 4.7 5

Hedge Funds 4.4 12 2.4 7 20.1 8 9.9 10

Total 35.5 | 100 | 34.0 | 100 | 246.0 | 100 | 103.0 | 100

Source: JP Morgan, authors’ calculations

lending facilities while the RRF instead acts to alter the balance between EU and national fiscal activity. A
key issue will be the role of the ECB in managing the transition to a new intermediate choice and whether

EU issued bonds can truly take on the role as a safe asset for the euro area.

4.6 Concluding discussion

The article contributes to the trilemma literature by providing an explicit political-financial version that
builds on the policy trilemmas of Schoenmaker (2011) and Pisani-Ferry (2012). Our formulation combines
financial market constraints with political agreements that members of a currency union may strike. In a
diverse monetary union like the euro area, it is quite unlikely that any of the pure solutions, combining
two desirable goals at the cost of another, will ever stick. Unlike the previous literature we traced how
the original Maastricht compromise was reflected in the trilemma’s corners and how it dissolved. The
Maastricht compromise wanted to preserve autonomous fiscal policy but achieve or preserve cheap debt
finance. Monetary-financial integration was either seen as a benign process of goods and services market
integration or as instrumental for creating the liquid capital markets that would make debt issuance all too
easy; hence the no-bailout clause and fiscal rules.

Our second conceptual contribution to the trilemma literature is to emphasise the possibility of interme-
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diate outcomes that reside inside the triangle. Trilemmas tend to contemplate quite a narrow set of policy
choices by allowing policymakers to deploy only one policy to deal with the neglected goal. The reforms
that followed the financial crisis in 2008-9 that morphed into a sovereign debt crisis in the euro area by 2010
can be interpreted in our framework as moving inside the trilemma and giving weight to all three goals.
The policy interventions that make for a solution need then to become more complex. We argue that one
could allow for more policies to achieve a modicum of all three policy goals. Once inside the triangle, the
trilemma still makes itself felt in that this circling has the potential of instability, for instance the present
situation in the euro area can easily lead to bond market selloffs in peripheral markets for euro-denominated
public debt. This vulnerability stems from a financial constraint that we incorporated into our trilemma:
that bond markets in the euro area are dominated by institutional investors who react very sensitively to
rising credit risks, rather than retail customers who buy bonds to hold them to maturity.

We show the importance of different bond market structures with reference to U.S. municipal bond
markets that correspond to national bond markets in the euro area. We find that state governments in the
US must pay higher (if less volatile) borrowing spreads, despite being rated similarly by credit rating agencies.
This is compatible with a policy choice that prioritises devolved fiscal policy with financial integration that
requires risk-rated public finance. We can thus see the political in our political-financial trilemma. Members
of a monetary union with some capacity for fiscal policy and debt issuance will rarely agree on one pure
solution. In fact, democracies with shifting partisan governments in power will not always opt for the same
weighting of policy goals. There is no a priori reason why these political preferences cannot be accommodated
by a more complex mix of interventions than economists’ favoured trilemmas allow. But the challenge is to
find a position within the triangle that satisfies both political and financial constraints.

The policy implication of our argument puts a fiscal union into perspective. If our political-financial
trilemma has some traction, steps towards a fiscal union are unlikely to end the debate and the need for
complex interventions. Member states will not agree to a unitary fiscal state and the bond market structure
may adjust in ways that frustrate the achievement of a lasting settlement at intermediate positions. Hence,
the question of what must give arises. European bond markets might be less crisis-prone if the member states

placed a lower weight on the goal of financial integration, which scales up the potential for financial markets
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to be de-stabilising. Alternatively, member states could accept some hard-wiring of risk-rated finance. Or
they could change the mandate of the ECB so it can more effectively step in to manage financial stability
risks that come from national bond markets. Perhaps the biggest gain of all from steps towards fiscal union

is that it would make such monetary-fiscal cooperation easier.
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Chapter 5

Conclusion: To be a bee or a

bumblebee, that is the question

The euro is like a bumblebee. This is a mystery of nature because it shouldn’t fly but instead it does. So the
euro was a bumblebee that flew very well for several years. And now — and I think people ask “how come?”
— probably there was something in the atmosphere, in the air, that made the bumblebee fly. Now something
must have changed in the air, and we know what after the financial crisis. The bumblebee would have to

graduate to a real bee. And that’s what it’s doing.

- Mario Draghi, 26 July 2012

5.1 Contribution of the thesis

The stated motivation for this thesis, made in the introduction, was to contribute to understanding why
the euro area is still crisis-prone following more than a decade of substantial reforms. Episodic bouts of
instability, while less intense than during 2010-12, have persisted and precipitated ever-more policy reforms.
The thesis began by asking whether this might be because there are some problems with the diagnosis of the

consensus narrative rather than because the reforms have not been pursued vigorously enough. Its answer is
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that, while of course reforms could have bolder, there is a strong case for a modified diagnosis also. If there
is to be a stable outcome or, in the words of Mario Draghi, the euro area is to “graduate to a real bee”, it is
essential to get the diagnosis right. In fact, the thesis would indicate that, with the right diagnosis, it might
not be necessary for the euro area to graduate to a real bee at all. With some flexibility and imagination, it
may be able to revert to being a bumblebee that, somewhat miraculously, flies again.

The papers in this thesis have emphasised economic, financial, and political economy interactions in
explaining the euro area’s continued vulnerabilities. The first paper, which proposes and empirically tests a
new MSPR model of the crisis, argues for a different source of vulnerability to the one contained in existing
crisis theories. It focuses on the market structure of sovereign bond markets interacting with a complex
policy risk premium. It concludes that the vulnerabilities of euro-area sovereign bond markets are now
largely structural and only partially amendable to policymaker attempts to coordinate investor beliefs on a
good equilibrium. The market failure is that the euro area’s sovereign bond markets are incomplete, unable
to adapt to changing perceptions of sovereign credit risk. A market failure such as this can only be fully
remedied by addressing it directly or at least factoring it into policy frameworks; other policies will act more
like sticking plasters. This, at heart, is the thesis’ explanation for the continued vulnerability of the euro
area to crisis despite extensive reforms.

With the modified diagnosis at hand, the rest of the thesis looks at ways in which a more lasting solution
might be found. Paper 2 focuses on the drivers of macroeconomic imbalances and the policy tools that could
be used to manage them. If imbalances could be managed then, while the vulnerability in sovereign bond
markets would remain, it might never be exposed. Unfortunately, the paper finds that policies to manage
the key competitiveness and external imbalances are likely to be met with limited success. Fiscal policy
and product and labour market reforms are found to impact only output and employment imbalances, not
competitiveness and external imbalances. Macroprudential policies are found to be effective, but the paper
concludes that the scale of policy changes that would be needed to fully offset the impact of credit supply
shocks would likely be so large as to undermine the concept of the euro area as a single currency with free
capital movement.

All is not lost, however, because as Paper 3 emphasises there is no need to find a lasting solution using
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one policy instrument only. If macroprudential policy can be used to attenuate some of the solvency risks
of sovereigns, then they will make a difference. Every little helps. But this is not to suggest that some
fundamental choices do not need to be made. The political-financial trilemma set out in Paper 3 imports
the viable policy options identified in Paper 1 and maps them onto the three policy goals that embody the
Maastricht compromise. It rejects the traditional view of trilemmas that imply that one policy goal must
be fully scrutinised and instead looks at how an intermediate outcome can be achieved. That is just as well,
because members of a monetary union with some capacity for fiscal policy and debt issuance are unlikely
to agree on one pure solution. Inevitably, given the conclusions of Paper 1, an important factor in whether
an intermediate solution will offer a pathway to stability will be how the bond markets adapt to the choices
that are made and whether this has the effect of producing a solution that is different from that intended
by politicians. The overarching conclusion is that the interaction between political and financial dynamics
must be fully accounted for in any proposed solutions.

In providing a modified diagnosis of the problem and prescription for a solution the thesis also has some
things to say regarding the consensus narrative of the crisis itself and the emphasis it places on policy
failures. The thesis leans towards thinking that the role of policy failures in explaining the crisis has been
exaggerated and that more attention should be placed on the intractability of the problem. Based on the
Kantian principle that ‘ought implies can’ it is not at all obvious that there were egregious policy failures
either in the lead up to the crisis or during it. The lesson from Paper 1 is that once in a bad equilibrium then
there is not much that policy can do to stabilise the situation and the lesson from Paper 2 is that imbalances
are difficult to manage. An analytical theme across the three papers has been the challenges to investors
and policymakers alike of living in a world of imperfect knowledge and how learning more about the world
occurs with the passage of time. As Paper 3 shows, the Maastricht compromise attempted to pursue three
inconsistent policy goals, but this was not appreciated at the time. But it, too, was not necessarily a policy
failure. A true policy failure would be to underestimate the intractability of the problem and shy away from
designing appropriate reforms that address it today.

The rest of this concluding chapter sets out the contributions of the papers individually, summarises some

of their limitations along with opportunities for future research, and sets out the overall policy implications.
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5.2 Contribution of the papers

The papers each have something substantive to say about the crisis of monetary union as well as contributing
to the literature in their own spheres. The significance of the first paper rests on how it places emphasis
on market characteristics as a structural vulnerability rather than one in which the policy architecture is
blamed instead. For the second paper, while its focus is on assessing the drivers of imbalances and policies
to address them its significance is in identifying that, while it is no panacea to the euro area’s problems,
and the potential gains might not seem all that large, it could nonetheless contribute towards stability. In
this sense, it endorses the need for a paradigm shift away from fiscal and monetary discipline and towards
something multi-faceted. This idea is taken further forward in the third paper which places financial markets
— and those for sovereign bonds — as the ultimate constraint and modifies the concept of the trilemma by
deriving the policy goals from the original Maastricht compromise, super-imposing the financial and political
constraints, and suggesting the need for a multi-faceted approach.

In terms of its own sphere, Paper 1 makes an important contribution to both the theoretical and empirical
literature on the crisis, explaining bond volatility using a new theory and taking a new approach to the
application of qualitative ‘news’ analysis through the creation of a bespoke dataset. Theoretical models of
the euro-area crisis have built upon the debt repudiation model of Calvo (1988), most notably Gros (2012),
De Grauwe (2013), Corsetti and Dedola (2016). This set up creates scope for multiple equilibria due to a
strategic default incentive. The paper contributes to the literature by taking a completely different approach,
arguing that the euro area’s vulnerability is structural, related to an essential feature of the functioning of
financial markets, and is not amendable to policymakers simply coordinating beliefs on a ‘good’ equilibrium.
It explains not only the empirical features explained by the strategic default models but also some features
that they cannot, such as the strong incentives of governments not to default (Walter et al. 2020) and why
the defaults occurred at such low interest rates and market-implied default probabilities, as well as being
reconcilable with evidence that austerity is self-defeating in crisis conditions (Holland and Portes 2012, Gros
and Maurer 2012, Attinasi and Metelli 2016).

On the empirical side, existing studies in the literature have tended to either utilise traditional data

on fundamentals (Gibson et al. 2011, Bernoth et al. 2012, De Grauwe and Ji 2013) or large news-based
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datasets (Beetsma et al. 2013, Mohl and Sondermann 2012, Gade et al. 2013, Ganem 2020). The paper
in this thesis contributes to the literature by rejecting both approaches and focusing instead on a small
news-based dataset. The purpose of this is to precisely identify the news that mattered most during the
intense phase of the crisis when yields increased by 300-400bp in the space of just a few of months. The
results confirm that a relatively few pieces of important news had outsized effects on yields, notably the
Deauville summit statement and Eurogroup meeting on Greece that signalled greater acceptance of private
sector involvement.

The paper is also relevant to the literature on modelling financial crises more generally. The recent
literature on financial crisis models has been heavily focused on the incentives of policymakers. As already
noted, this is true of existing euro-area models but is also true of second-generation models used to explain
the Exchange Rate Mechanism crisis. They have similarly placed the policymaker centre stage with the
result that they too create scope for multiple equilibria that set the scene for a speculative attack (Obstfeld
1994, Krugman 1998). Paper 1 switches the focus away from the policymaker which, owing to self-defeating
austerity, is largely powerless to influence events. Instead, the crisis is brought about by investors learning
about the size of the shock hitting the economy interacting with incomplete markets, creating a non-linearity.
While sunspot equilibria are possible owing to imperfect knowledge, even with perfect knowledge, the market
failure causes heightened sensitivity to fundamentals. In this way, the paper is also related to the literature on
imperfect knowledge (Frydman and Goldberg 2007) and learning and expectations (Evans and Honkapohja
2001). It contributes to the literature on theories of the euro-area crisis by bringing these dynamics into the
analysis.

The second paper’s primary contribution is towards the literature on managing macroeconomic imbal-
ances in the euro area. The evidence base on this issue is surprisingly sparse given the importance of the
topic. The findings of the paper support the views of those who have argued that managing imbalances in
a monetary union is likely to be either difficult for economic reasons (Dabrowski 2015; Kincaid and Watson
2015) or ineffective for political economy reasons (Alcidi and Gros 2013a, 2013b; Bénassy-Quéré and Ragot
2015, Bénassy-Quéré and Wolff 2020). At the same time, by virtue of the MIP not focusing on the one policy

that is found to be potentially effectively in the paper, macro-prudential policies, it also pushes against those
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who fear that the current design of the MIP may impart a deflationary bias on the euro area (Bénassy-Quéré
and Ragot 2015; Kincaid and Watson 2015; Ederer 2015). Instead, it suggests that the centrality of product
and labour market structural reforms in the MIP will most likely only have consequences for output and
employment imbalances, most likely through its long-term impact on potential GDP and the NAIRU, with
few consequences for other imbalances.

The paper also has something to say about the causes of intra-euro area imbalances. Its findings strongly
supports those who have argued that competitiveness and external imbalances were primarily driven by
credit cycles. The quantitative and statistical significance of credit supply shocks on competitiveness and
external imbalances contrasts sharply with those of the other structural shocks. What the model cannot
do is intervene strongly in the debate about the potential causes of these credit cycles. The pro-cyclical
real interest rate mechanism of Walters (1990), the ‘animal spirits’ national financial cycles of De Grauwe
(2010, 2012a), over-optimistic growth expectations of Lane and Pels (2012), and the divergent speeds of
financial integration and liberalisation of Cesoroni and De Santis (2015) are all compatible with imbalances
being driven by credit supply shocks. However, the IRFs of the credit supply shock do corroborate the
consensus view that factors other than the effect of interest rate convergence on imbalances were probably
more important (Lane 2015). What the findings do not support, however, is a strong role for either the
fiscal policy (Abbas et al 2010) or labour market institutions (Hancké 2013; Johnston 2016) as drivers of
imbalances. They were found to be relevant only for fiscal, output and employment imbalances but not the
critical competitiveness and external imbalances.

The second paper also contributes to the broader literature on global imbalances. It adds to the findings
from Structural VAR models of global imbalances that have found a strong role for financial over real channels
(Fratzscher et al 2010; Bracke and Fidora 2008). But, perhaps more importantly, the findings also reinforce
the importance of exchange rate policies for driving credit-driven imbalances. The mainstream views on
the large global imbalances that emerged in the late 1990s and early 2000s has centred around the ‘savings
glut’ and ‘shortage of financial assets’ hypotheses (Bernanke 2005; Caballero 2006; Caballero et al 2006).
These theories suggest that excess savings in East Asian and oil exporting economies were intermediated,

via managed exchange rate policies, to advanced economy financial markets (Astley et al 2009: p.180).
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The findings of the second paper are consistent with the notion of exchange rate policies, in this case the
permanency of the euro, being crucial for intermediating credit across economies that create competitiveness
and external imbalances on a large scale.

Finally, the second paper is of relevance to the developing literature on macroeconomics which deviates
from the DSGE paradigm. Recently, the development of Behavioural Macroeconomics has emphasised the
importance of irrational expectations (De Grauwe 2012b; De Grauwe and Ji 2019; Jump and Levine 2019).
The second paper is similar but constructed on a slightly different basis by instead incorporating ‘persistently
wrong’ expectations instead. It deviates from the DGSE paradigm primarily by rejecting the idea that agents
can accurately judge the inter-temporal budget constraint they face. It accepts that agents attempt to form
expectations rationally and dynamically optimise against their perceived inter-temporal budget constraint
but asserts that they are prone to significant errors of judgement due to imperfect knowledge and the plau-
sibility of what, with the benefit of hindsight, turn out to be unsustainable outcomes. Modelling imbalances
in this way was a deliberate choice to reflect the widely accepted view of the crisis that the imbalances were
fundamentally unsustainable and that they could only persist through ongoing divergence between expecta-
tions and underlying reality. But it also acknowledges that the mainstream view prior to the crisis was that
these were ‘good’ imbalances with capital flowing ‘downhill’ (Eichengreen 2010). The expectations in the
estimated model are therefore taken to be model-consistent but with the model itself generating persistent
imbalances in steady state that, with the benefit of hindsight, were unsustainable. The paper therefore also
contributes to the literature by illustrating how a standard tool of empirical macroeconomics — the Bayesian
structural VAR — can be estimated in a way that deviates from the DSGE paradigm in a carefully defined
manner.

The third paper contributes to the trilemma literature in two ways. The first conceptual contribution was
to provide an explicit political-financial version that builds on the policy trilemmas of Schoenmaker (2011)
and Pisani-Ferry (2012). The formulation used in the paper combines financial market constraints with
political agreements that members of a currency union may strike. And, unlike the previous literature, we
traced how the original Maastricht compromise was reflected in the trilemma’s corners and how it dissolved.

A second conceptual contribution the second paper makes to the trilemma literature is to emphasise the
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possibility of intermediate outcomes that reside inside the triangle. Trilemmas tend to contemplate quite a
narrow set of policy choices by allowing policymakers to deploy only one policy to deal with the neglected
goal. The reforms that followed the financial crisis in 2008-9 that morphed into a sovereign debt crisis in the
euro area by 2010 can be interpreted in our framework as moving inside the trilemma and giving weight to
all three goals. Once inside the triangle, the trilemma makes itself felt in that this circling has the potential
for creating instability in the sovereign bond markets. This vulnerability stems from the financial constraint
identified in the first paper that was incorporated into our trilemma.

The other main contribution of the third paper is to show the importance of different bond market
structures with reference to U.S. municipal bond markets that correspond to national bond markets in the
euro area. We find that state governments in the U.S. must pay higher (if less volatile) borrowing spreads,
despite being rated similarly by credit rating agencies. This is compatible with a policy choice that prioritises
devolved fiscal policy with financial integration that requires risk-rated public finance. This is the political
in our political-financial trilemma. Members of a monetary union with some capacity for fiscal policy and
debt issuance will rarely agree on one pure solution. In fact, democracies with shifting partisan governments
in power will not always opt for the same weighting of policy goals. There is no a priori reason why these
political preferences cannot be accommodated by a more complex mix of interventions than economists’
favoured trilemmas allow. But the challenge is to find a position within the triangle that satisfies both

political and financial constraints.

5.3 Limitations and opportunities for further research

The first paper proposes an entirely new theory of the crisis and provides motivation for the second and
third papers. The paper set out the key foundations for the theory and developed a formal model, but more
analysis is needed to properly understand what drives the loss of market access and how national debt agencies
determine that they have lost access. In Greece’s case there were unsuccessful auctions but there were no
unsuccessful auctions for Ireland, which had pre-funded itself. The model’s simple two-period formulation
is helpful for expositional purposes but a useful extension would be to develop a calibrated dynamic model

that could produce simulations to assess the reasons for fragility and resilience. Self-defeating austerity
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conveniently assumes away the strategic default problem fully in the paper. That was a deliberate choice,
supported by the empirical evidence, but the paper’s own empirical results showed some, albeit modest,
sensitivity to fiscal policy. This suggests that a revised version of the theoretical model, extended to include
weak, but nonetheless beneficial, impacts from fiscal austerity on bond yields, could provide further insights.

The empirical version of the model relies on qualitative data but the relatively small data set, comprising
less than 100 observations for each model, at least means that the categorization is fully transparent. The
full data used in estimation is provided as an appendix including the raw text that the coding applied to.
One objection to this empirical strategy is the possibility that the news reports were endogenous with market
participants and the journalist who spoke with them creating a narrative to fit the price action. The paper
took important precautions to check that this was not the case with post-estimation tests but further work,
perhaps in the form of more detailed qualitative and network analysis, would be helpful to confirm that this
is not an issue. A useful extension to the model would be to try to replicate the results on a larger dataset.
The intense phase of the crisis took place over a relatively short period of time but a specialist financial
market news source, such as Bloomberg, might provide sufficient commentary over a wider range of dates to
increase the sample size.

The most important limitation of paper 2 is that it does not differentiate between the structural shocks and
the policy shocks that they encompass. This does mean that the results can only be used as an approximate
guide to the likely effectiveness of these policies, and that further analysis is required to assess what the
quantitative effect of a policy change of a given size would be on macroeconomic imbalances. But in the case
of macro-prudential policies the results were shown to have both quantitatively and statistically significant
effects on the critical competitiveness and external imbalances. Now that macro-prudential policies are
being used during the post-crisis period it might not be long before directly observed policy changes could
be included into the model and help to identify their quantitative impact more precisely. In the meantime,
the model provides a guide as to the structural shocks that impact these imbalances and hence the plausibility
of alternative policies to manage them.

In assessing the drivers of imbalances, the model leaves open the contributions from different sources of

credit supply shocks in driving the competitiveness and external imbalances and so this could provide an
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avenue for further work. An important issue is whether the credit supply shocks were a one-off or in danger
of being repeated. If it was a one-off effect of monetary union and financial integration that led to interest
rate convergence and access to deeper capital markets, then these imbalances are unlikely ever to return
on such a large scale. But if the credit supply shocks driving imbalances reflected expectations of future
growth becoming detached from reality then, while the launch of the euro may have made a contribution,
the lesson from the history of financial crises is that there is always the potential for alternative narratives
to cause a wedge between expectations and underlying reality. In this sense, there will always be the risk
of national financial cycles driving credit flows and imbalances. It would therefore be valuable to extend
the model to explicitly include surveyed expectations of growth as a way of identifying growth expectations
structural shocks from other sources of credit supply shocks, although achieving a unique identification might
be challenging.

Another area that warrants further investigation is whether the structural policies might impact how the
economy adjusts to shocks. The results from the model in the paper suggest that the structural policies
themselves do not have any impact on the critical competitiveness and external imbalances, even though they
do affect output and employment imbalances. But structural policies might alter how the economy adjusts,
both in response to the credit supply shocks that drive the critical imbalances and in the event of a crisis
that requires rapid economic adjustment. The EU’s official institutions have placed emphasis on the role
that structural reforms can play in managing imbalances through exactly this mechanism, i.e., improving
the ability of economies to adjust to shocks. A useful extension could be to see whether the parameters of
the model are stable over time using time-varying parameter estimation techniques to see whether there is
evidence to support these claims.

The third paper on navigating the monetary union’s political-financial trilemma suffers in some respects
from the usual problem of trilemmas being a gross simplification of reality. The usual problem with a
trilemma is that it insists that one policy is required to uphold the two other goals that are chosen. That
is something that democracies can rarely ever settle upon; these choices are always subject to debate and
change. The whole point of democracy is to offer periodically a change in policy choices. Some trilemmas can

be presented in this way and seem close enough to reality but with something as complex as monetary union
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it clearly cannot hold, where there is a union of democracies with diverse histories, cultures, preferences
and policy orthodoxies and frameworks. The paper attempts to overcome this by considering what an
intermediate solution might look like and how a transition can be achieved. It focused on the important role
of how bond market structures might adapt but further work is undoubtedly needed to assess what the mix
of policy goals could be, given the likely interaction and feedback with financial markets.

The other issue to consider is that changes in policy can sometimes be incremental and at other times more
abrupt. One of the traditional strengths of the trilemma approach is how it explains why, occasionally, these
policies can change abruptly. For example, within the Mundell-Fleming trilemma the abrupt switch from a
fixed to a floating exchange rate or free capital mobility to strict capital controls. Our paper, in proposing
the need for an intermediate solution to the euro area’s political-financial trilemma, has not engaged with
whether the reform process at this point will, or should be, incremental or abrupt. The incremental approach
may help to ascertain more information on the likely response of financial markets to a shift to common
debt management but, then again, a faster move, while recognising the implications for market segmentation
between EU safe assets and risk-rated national government debt, might be preferable. These are issues that

the political-financial trilemma helps to frame as opportunities for further research.

5.4 Policy Implications

While the thesis provides fertile opportunities for further research it can already provide considerable insight
in terms of policy implications. These implications are probably best framed using the analysis from Paper
1, which analyses the sources of vulnerability to bond markets. If it is accepted that once the market is
in a bad equilibrium it is hard for policymakers to exert much influence on the outcome, then the policy
challenge is to (i) reduce the probability of falling into a bad equilibrium in the first place and (ii) reduce the
sensitivity of interest rates to fundamentals once in a bad equilibrium. The period 1 fundamental equilibrium
interest rate in the MSPR model can be manipulated to show the threshold condition for falling into a bad

equilibrium:

€s > ir(1 — pdf) —mdy — p(1 + ad)bgy (5.1)
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This facilitates a decomposition of the policies that could be used to reduce the likelihood of entering a
bad equilibrium. Anything that increases the term of the right-hand side will make the bond market more

resilient, and vice versa for the left-hand side.

Starting with policies that could increase the right-hand side’:

e There is a need to raise the threshold interest rate level for a liquidity crisis, i;. As
noted in Paper 1, this could be achieved by issuing tiered bonds. But given this has been repeatedly
rejected as a policy, it is worth considering alternatives such as providing risk-tolerant buy-and-hold

retail investors with tax incentives to hold sovereign debt through co-mingled investment vehicles.

e More realistically, the multiplier, (1—pvy3), could be increased. This could be achieved through
policies that reduce the structural sensitivity of output to interest rates, 5, and of the budget balance
to output, 6. Policies under the control of national policymakers that could help with this include
encouraging issuance of longer-maturity public and private debt, possibly through tax incentives, and
by reducing automatic stabilizers and the use of counter-cyclical fiscal policy. If the latter is deemed
unacceptable, as seems likely, the only alternative policy is to centralise macroeconomic stabilisation
responsibilities at the EU level instead. This is how the pandemic reforms that provide unemployment

re-insurance (SURE) and recovery grants and loans (RRF) have helped to stabilise bond markets.

e Lower debt, dy, and budget deficits, by, also make a bad equilibrium less likely. This, of
course, supports the need for fiscal rules to constrain and reduce public debt and deficits, but the
same effect could similarly be achieved through a debt union, even if this is politically unlikely to be

acceptable or even democratically feasible.

Moving to the left-hand side of the inequality:

e There is a need to reduce the variance of negative solvency shocks, €5. Not much can be done

when it comes to purely exogenous shocks, such as a global pandemic. But there are also euro-area

1This sentence assumes that the sensitivity of interest rates to the public finances, 7 and p, and the fiscal multiplier, «, are
‘deep parameters’ that are not amenable to change by policy.
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specific solvency risks that could be managed. These include addressing the sovereign-bank nexus,
which can be a source of non-linearity in the macro-financial system. Policies to help achieve this could
be to attach risk weights to concentrated own-country holdings of sovereign bonds. This would help
to lessen home bias while not reducing bank holdings of sovereign debt overall. Another important
source of solvency risk comes from intra-euro-area imbalances. However, the results from Paper 2 that
examined whether they could be managed are not especially encouraging. It finds that the critical
competitiveness and external imbalances are predominantly driven by credit supply shocks and that
fiscal policy and structural reforms are unlikely to be effective in countering them. This suggests that
the only plausible option for managing imbalances is macro-prudential policies. However, while the
literature on the impact of macro-prudential policies on financial cycles remains in its infancy, the
available evidence suggests that even quite large policy changes in terms of bank capital ratios and

loan-to-value ratios will most likely have only modest effects.

The above formulation shows what can done to reduce the risk of falling into a bad equilibrium. What
about making the bad equilibrium less bad once a country has fallen into it? This can be achieved by
reducing the sensitivity of the bond yield to fundamentals. Formally, this is illustrated by taking the first
partial derivative of the period 0 equilibrium interest rate with respect to the probability of a liquidity crisis:

01 Eqy (Py)

— = 5.2
0]~ (1- pb5) (5:2)

So, this suggests one final policy implication:?:

e Hold down expectations for the policy risk premium, Fy (151). As noted in Paper 1, the policy
risk premium is a complex variable of several probabilities and expected impacts. But several of its
components can be influenced by policy. The first option is to increase confidence that there will be
an ESM programme of sufficient size in the event of a liquidity crisis. This was a key strength of the

ECB’s OMT intervention because it effectively removed rollover risk, given the ECB’s commitment to

2Tt also shows that an additional benefit of raising the multiplier, (1 — pd3), is that it will reduce the sensitivity of bond
yields to fundamentals in a bad equilibrium.
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buy unlimited quantities of short maturity debt in the secondary market. But the Italian experience of
2018, when Italian bond yield spreads widened sharply on the election of a populist government, shows
that there can be political obstacles to achieving this. The second option for compressing the policy risk
premium would be to specify, in advance, limits on private-sector involvement. Under current rules,
PSI is set as needed to achieve debt sustainability for a programme country, given that ESM debt
ranks above private-sector debt in the capital structure (Eurogroup 2010). Such rankings destabilise
markets, especially when they are absolute. While changing this would increase the potential cost to
other Member States in a crisis, by reducing the policy risk premium, it would reduce the chance of a
crisis in the first place. For this reason, it is not self-evident that there would be a positive expected
cost from introducing such a policy. This would structure the ESM like an insurance policy where
private-sector investors are expected to pay an excess before their insurance kicks in. The current
arrangements instead are like the ESM having 100% insurance with no excess up to the level of private

sector holdings of the debt.

Nevertheless, as Paper 3 demonstrates, finding a lasting solution to the euro area’s political-financial
trilemma need not rely on a pure solution in which two goals are pursued with one policy intervention that
sacrifices a third goal. Instead, the new political settlement is likely to involve a new compromise to replace
that of the Maastricht compromise through changing the weights attached to the goals. It is therefore crucial
to consider intermediate solutions that can deliver a stable outcome. Macro-prudential policies as a tool for
managing macroeconomic imbalances should therefore not be ignored if they can attenuate solvency risks
even slightly because this may help reduce the probability of the euro-area sovereign bond markets falling
into a bad equilibrium. In combination with other policies, including those identified above from analysis of
the MSPR model, there is hope for a lasting political settlement that can deliver a stable, or at least more
stable, outcome.

The third paper also has important policy implications for managing the transition away from the Maas-
tricht compromise of financial integration, autonomous fiscal policy, and cheap public finance. The MSPR
model identifies that steps towards common debt management, such as those pursued in the post-pandemic

reforms, have the potential to reduce the cyclicality of the public finances and thereby improve the resilience
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of sovereign bond markets. However, a weakness of this conclusion is that it assumes, in doing so, that the
bond market structure is unchanged — i.e., that the threshold for a liquidity crisis is not affected. However,
a transition towards common debt management by its very nature is likely to have a profound impact on
the euro area sovereign bond markets. In other words, the euro area’s bond market structure cannot be
assumed to be invariant to the policy change. Paper 3 has highlighted, through a comparison of the U.S.
municipal bond markets and the euro-area government bond markets, how moves to a federal structure of
fiscal activity could prompt a profound change in the investor base, delivering a more stable outcome but one
that does not deliver cheap public finance for national governments. This is most likely to happen because
of expanded central fiscal activity massively increasing the provision of safe assets that compete with those
issued by national governments and increase market segmentation. In the absence of policies to encourage
risk-tolerant buy-and-hold retail investors there is a danger that the prediction of the MSPR, that steps to
common debt management should improve the resilience of sovereign bond markets, might not be realised.

Finally, Paper 3 highlights the role of the ECB as a tool of financial repression since the crisis, suppressing
spreads and volatility through both liquidity provision to the banking system and secondary market purchases
through its APP and PEPP policies. The ability of the ECB to engage in financial repression is state
contingent in the sense that the financial repression has not been the goal, but the means, by which its
price stability mandate has been pursued. This is a divine coincidence but one that might not survive the
return of inflation, which is something that has only just recently emerged as a potential threat following
the pandemic and how it has impacted global supply chains and the supply of labour, especially in advanced
economies. One of the features of our political-financial trilemma is that risk-rated public finance, along with
sovereign bond volatility, is the default outcome of not choosing a stable institutional solution or deploying a
convincing crisis management tool. The ECB played the role of handmaiden during the pandemic, greasing
the wheels towards the first substantial form of common debt management. But the ECB’s state contingent
support means that its role as handmaiden is not assured. It therefore leaves open the question of whether
alternative justifications for the ECB to play such a role will need to be constructed, if the euro area is to

transition to a lasting political-economic settlement.
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Appendices to chapter 2

A.1 Textual analysis of the Global Overview reports

Any text referring to euro-area government bond markets was highlighted. For each euro-area jurisdiction a

two-stage process governing eligibility and categorisation was then followed.
Stage A: Eligibility

The diagram below sets out the eligibility of different types of news. Market rumours were considered
eligible as they mostly relate to either leaks of subsequent news events or reports of ECB market operations
by traders.

Stage B: Categorisation

Eligible news events were separated according to the three broad categories of news shown below. These

news categories were then divided into several further sub-types.
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Figure A.1: Stage A: Eligibility
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Figure A.2: Stage B: Categorisation
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Figure A.3: Flow chart determining eligibility of different news
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Figure A.4: Ireland — categorisation of eligible news

Date Chronology and Financial Times comments | News | Sub-type
8/3/10 START OF ESTIMATION SAMPLE
89710 “Fears about spiralling costs of bailing out Anglo Inish Bank had driven S(-1-1) B(-1.-1)
the spread about 73bp wider over the past week™
812710 | “the spread of Irish 10-year government bonds over their German (+1,+1) C+1+1)
comnterparts narrowed 1bp to 296bp ... amid reports that European
ceniral banks had been buying Inish debt”
31710
82510 | “Yield spreads ... widened as a downgrade of Ireland’s sovereign credit Li-1+1) Ri-1-1)
rating offered a remmder of difficulties .7
82610 |
9/8710 | “The mood was also helped by Ireland’s ammouncement that Anglo Insh S(+1.00 B(+1,00
Bank would be zplit mto a funding bank and an asset recovery bank to
wind down its assets™
%8/10
42110
923710 | “Sentiment was further dented by news that Ireland’s economy had S-1-1) G{-1.-1)
shrunk 1.2% m the =econd quarter confoundmg expectations for growth
of about 053%™
92010 | “Angela Merkel added to her cnticism of the €440bn European P-1-1) E(-1.-1)
stabilization fund”
9/30/10 | “Treland, as anticipated, strock a deal to mject an additional €10bn into 3(+1,00 Bi(+1 +1)
three financial insttutions, including Anglo Insh Bank ... the move
calmed markets in the short term™
10510 | “Moody’s Investor Service put Irish debt on review for possible Li-1+3) Ri-1-2)
downgrade”
10610 | “Fitch cut Ireland’s credit rating™ Li-14£0 Bi-1-3)
10:28710 | “Peripheral eurozone bond yields have risen across the board ... anud P-1-2) P(-1.-13
uncertainty about German proposals for new debt criziz management
procedures. These would invelve debt restrocturing with losses for
private holders™
1171710 | “Government bond yields in Greece soared after comments . on debt P-1-3) P(-1-2)
restructuring. He [sa1d] that ‘debts exist to be restructured™
11/4/10 | “The gap between Irish and Genman 10-vear bond yields widened ... as S(-1-1) F(-1,-1)
Dublin provided details of its 2011 budget™
11710710 | “The Insh-German 10-vear spread widened ... as LCH.Cleamet, the CLEARNET DUNMNY
clearing honze, raised itz margin requirement facts for trading Irish debt™
11112710 | “a wave of rumours spread through the markets that Dublm was in talks P(+1,-1) E(+1.0)
about receiving emergency fimding from the European Union.
“EU ministers, speaking from Seoul, attempted to soothe matters by P+1,-1) P0.-1)
refterating that any new sovereizn debt restrocturime mechanizm would
only apply after mid-2013"
11415710 | “speculation remained rife that Ireland was on the point of requesting P(+1,0) E(+1.+1)
financial help from the European Union™
11716710 | “Doubts that an agreement would be reached sent Irish government P-1-1) E(-1.00
bonds lower”
1171810
11722710 | “The sense of crisis in Dublin was heightened by growing political S-1-2) F(-1,-2)
divizsion and uncertamty. Two mdependent members of parhament
wamed they wounld vote against next month’s crucial budget”
“Moody’s Investors Service further dented sentiment in the markets as it Li-1+1) Bi-1-4)
said it could lower Ireland’s credit rating™
1124710 | “Standard and Poor's cut Ireland’s soversign rating”™ Li{-1,0y R{-1-5)
1125710 | “Angela Merkel and Axel Weber were again stressing the importance of P-1-1) P{-1-2)
enshrimmng private sector imvolvement in the permament bailout
mechanizm”™
“LCH.Cleamet announced it would be raising its margin requirement cn L{-1-1) M(-1.-13)
Inizh bonds from 30% to 453"
1172610 END OF ESTIMATION SANMFLE
112810 EShI SUPPORT PACKAGE AGREED
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Figure A.5: Portugal — categorisation of eligible news

I_late

}_*mmt I_meae_ Global Overview comments

News Sub-type
12/16/10 START OF ESTIMATION SAMPLE
1221710 | “Moody’s Investors Service wamed that it may downgrade Portugal’s L(-1-1) R(-1-1)
credit rating by one or two notches”
12/23/10 | “Late in the session, Fitch announced that it had cut Portugal’s debt Li(-1,-1) R(-1-2)
rating”
14311
171011 | “Portuguese governmment bonds reversed sharp early falls amid reports of Li{+1.-2) C(+1,+1}
buying by the European Central Bank™
1711711 | “A pledgze by Japan to buy more than 20% of a forthcomimg bond B(+1.+1) E{(+1,+1)
1zsuance from the EFSF helped soothe the latest eruption of Euwrozone
concermns’”
11211
“Iieamwhile, analysts pointed to comments by Olli Rehn, the EU Pi+1,+2) E(+1,+2)
commizsioner for ecomomic and monetary affaire, raizing the proposition
that the region’s bail-out facility be enlarged and revamped to allow it
more flexbility™
117711 | “The focns turned to concem over more political wrangling among P(-1.+1) E(-1+1)
European finance mimisters with Germany said to be reluctant to support
an expansion of the EFSF”
11911
211
3011
3114711 | “In the Eurozone, the debt of peripheral member states rallied followinga | B{+1,+2) E(+1+2)
deal at the weekend between Europe’s leaders to try to resolve the
region’s debt crisiz. Leaders committed to increasing the lending
capacity ... from about €250bn to its full_ headlme_ level of €440bn™
325711 | “Meamwhile, political crisis paralysed Portugal as the government fought S(-1-1) Fi-1-1)
to gain parhamentary approval for a new round of austerity measures.
The crisis sent Portugal’s CDS ... to two-month highs™
3/24/11 | “The rezilience of investors waz illustrated in the wake of Joze Socrates 5(-1,-1) F(-1-2)
resigming as prime mimister. While vields on Portugal’s short-term
government bonds roge ... the collapse of the govemment is seen
ultimately as leading to a bailout package for the debt-laden counfry.”
3/25/11 | “Btandard and Poor’s, the rating agency, downgraded Portugal two Li-1.-1) R{-1.-3)
notches to triple B with a negative outlook, while Fitch downeraded it
two notches to A minus, with a negative watch”
320/11 | “Standard and Poor’s had cut its sovereign credit rating on Portugal for L(-1-2) R(-1-4)
the zecond time m less than a weel:, putting it= rating just above junk
status™
3/51711 | “Portugnese bond vields reached fresh euro-era highs ... after news that 5(-1,-3) B(-1-1)
Standard and Poor's had downzraded four of Lishon’s leading banks™
“Portugal’s budget deficit also reached 8.6% of GDP last year, well S-1-4) F(-1-3)
above the povernment’s target of 7.3%"
4/511 | “Portogal’s government bond yields hit record highs after Moody's Li-1.-3) R(-1,-5)
Investors Service cut Portugal’s sovereign debt by one notch™
4/7111 | “Portogal ended months of speculation by following Greece and Ireland P(-1,+1) E-1+1)
m requesting financial assistance from the EU ... Portuguese vields
edged higher”
4/18/11 | “The electoral advance of a Finnish eurosceptic party [is] threatening P-1.00 Ei-1,00
Portugal’s bailout deal”
4/20/11 | “LCH Cleamet, the clearing house, announced an increase to its margin L(-1-4) M(-1.-1)
requirement fior Portuguese debt™
5311 END OF ESTIMATION SAMPLE
3511 ESM SUPPORT PACK AGE AGEEED
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Figure A.6: Italy — categorisation of eligible news

Financial Times Global Overview comments

Date News Sub-type
630011 START OF ESTIMATION SAMPLE
7311 | “Ttalian CDS put in an even worse showing after a presentation of the S-1-1) F(-1-1)
government’s austerity plans were cancelled”™
W11/11 | “Ttaly’s 10-year bond spread over Bunds climbed to euro-era highs on P(-1-1) P(-1-1)
Monday as eurozene finance ministers met to address the latest market
pressures on the country and work out details of a new bail-out plan for
Greece. Investors were rattled by signs of an ncreasing acceptance on
the part of policymakers that Greece might have to default on part of itz
debt™
71211
unconfirmed rumours of European Central | Li{+1,+2) C(+1,+1)
Bank bond buying began to swirl through markets™
7113/11 [ “Ttalian and Spanish debt recerved respite after a recent sell-off. Fitch L{+1+3) R(+1.+1)
zaid that Italy would be able to keep itz credit rating if it stuck: to its fizcal
targets”
714011
120711 | “There were repaorts that the talles would focus on mereasmg the scope of B(+1,0) E(+1+1)
the Europesn Financial Stability Facility™
721/11 | “According to draft proposals ... the EFSF would be grven far greater P(+1.+1) E(+1.+2)
flexability to help Greece™
712811
8811 “Ttalian and Spanish government debt rallied after the European Central L{(+1+2) C{+1.+3)
Bank stepped into markets to by both countries” bonds, dealers said”
8/9711 | “Spanish and Itaban debt contimed to rise as traders reported further (+1,+3) Ci+1.+3)
buying by the European Central Bank™
§/11/11 | “the Spanish 10-vear yield fell . and its Italian counterpart shed 8bp . L{+1.+4) C+1,+4)
as traders reported further buying of both commtries” bonds by the
European Central Bank™
83011
9211 | “sentiment towards Italy was further burt as the government’s S(-1-2) F(-1-2)
commitment to fiscal sustamability was called mto question™
W&11 | “Ttaly’s 10-year yield had finally eased back .. armid reports of heavy L{+1+4) C{+1,+5)
intervention by the European Central Bank™
41311
9/14/11 | “Ttalian debt rose for the first time m five days after reports of buying by Li+1.+4) Ci+1.+6)
the European Central Bank”™
9/19/11 | “Ttaly’s 10-year vields rose £bp to 5.59 per cent in the wake of Moody's Li-1.+3) R(-1.0)
extending its review of the country’s sovereign rating”
“Markets were left unimpressed by the lack of any resclution from a P-1,00 E(-1+1}
weekend meeting of European finance mimisters where 178 Treasury
secretary Tim Geithner received little support for his call to beef up
Europe’= bailout fimd”™
920711 | Italian govemment bond yields rose after S&P downgraded the comtry’s Li-1+2) R(-1.-1}
sovereign credit rating, citing weakening growth prospects and the
difficulty of the “fragile governing coalition™
9/29/11 | “The early focus for the markets was on Germany as the country’s P(+1+1}) E(+1.+2)
parlizment voted overwhelmingly to back enhancements to the European
financial stabality facility”
1¥3/11 | “Ttaly’s 10-year vield rose Sbp to 3.33 per cent after Moody™s Investors Li-1+1) Bi{-1-2}
Service cut the country’s credit rating by three notches”™
“comments on Tuesday from Olli Eehn, commissioner for economic S(+1.-13 B(+1 41}
affairs, [sugzested] that E1J finance minizters were examining ways of
coordmating recapitalisations of financial institutions”
10/6/11 | “Jean-Claude Trichet concluded his presidency by announcing a raft of Li+1+2) C(+1+T)
additional refinancing facilitiez aimed at boosting liquidity in the region’s
financial system™
10¢¥12/11 | “Italy reappeared in mvestors’ radar screens amid fresh concerns about a S(-1-2) F(-1.-3)

forthcoming vote of confidence ... and ... uncertamty suwrounding the
political stabality of the govemment and the commitment o implement
the crucial austerity package”
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10/20/11 | “Negotiations over [the EFSF] appeared to have stalled™ P-1.0) Ei-1.+1)

10724711 | “evidence that the eurozone could be heading towards recession, which S-1-3) G(-1-1)
would only accelerate concems about strugsling economies”

10727711 | “A summit of European leaders that concluded ... that the €440bn Pi+1.+1) E(+1+2)
European financial stability facility would provide “nisk msurance’ to
struggling sovereign debt issuers™

11/1711 | “the prospect of a Greek referendum to approve the latest bailout Pi-1.00 E(-1+1%
agreement severely dented recent optinazm™

114711 | “there was increasing focus on Italy as concems grew over whether S-1-4 Fi(-1.-4)
Fome could deliver credible fiscal reforms™

1177711 | “Ttalian government bond yields reached critical levels after Mr S-1-3 F(-1.-3)
Berluscom suffered further defections from his ruling party ahead of a
crucial budget vote on Tuesday™

11/8/11 | “News that LCH.Cleamnet SA the clearing house, was raizing the margin L(-1+1) M(-1-1)
requured to trade Italy’s debt served to amplify concerns™

11911 END OF ESTIMATION SANPLE
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Figure A.7: Spain — categorisation of eligible news

Date | Financial Times Global Overview comments News Sub-type
32112 START OF ESTIMATION SAMPLE
3/22/12 | “Spanizh and Italian bond yields rose as disappomting manufacturing and | 5(-1.-1) G(-1.-1)
zervice sector data rekindled concerns about the outlook for growth in the
reglon”
3/726/12 | “the pressure on Spanish sovereign yields eased as hopes of an increased | P(+1.+1) E(+1.+1})
firewall helped offset disappointing election results"
330712 | “an mcrease to the region’s batlout fund was agreed and Spam unveiled P(+1,+2) E{+1.+2)
tough spending cuts and tax increazes worth an estimated €27bn a day™ S(+1,00 F(+1+1)
4/3112 | “Spanish benchmark yields rose as investors reacted to higher jobless S(-1-1) Gi-1-2)
fipures m Spain™
44712
4/11/12 | “a member of the ECB’s executive board signalled the bank could Li+1.0) C(+1,+1)
resume purchases of soversign debt”™
4/13/12 | *The European Central Bank announced that Spanish banks had Si-1-2) Bi-1,-1)
borrowed €227 6bn in March, a huge jump from €152 4bn m February™
41712
4/25/12 | “The eurozone gloom intensified as the Bank of Spain confinned that the 5(-1,-3) G(-1.-3)
-Scomntry had fallen into recession™
424/12
472712 | “News that Spam had fallen mto recession was followed up by deeply S(-1,-4) Gl-1-4)
wormying unemployvment data from the country and a two-notch L(-1,1) R(-1-1)
downgrade to its sovereign credit rating from Standard & Poor’s™
4/30/12 | “analysts noted the drop in the official GDP data had been less than that 8(+1,-3) G(+1.-3)
predicted by the Bank of Spain last week™
5212 | “manufactuning data from both countries proved especially wormying. Si-1,-4) Gi-1,-4)
Ttaly’s purchazing managers” index tumbled to 438 in April from 47.9
while that of Spain slipped to 43.57
5/312
59712 | “growing concerns about the Spanizh banking sector added a further 5(-1-3) B(-1-2)
dimension to recent wormies”
51712 | “The mood was not helped by reports that Moody’s was preparing Si-1.-6) B{-1,-3}
imminent downgrades to Spanizh banks" ratmgs.”
“slightly more positive news came from a relatively well recetved sale of | L{+1,+3) Al+1+3)
Spanich three- and four-vear debt”
572412 | “Sovereign yields in Spain spent much of the week drifting lower, before 5(-1-T) B(-1-4)
mumping sharply vesterday on fresh worries about Bankia, the country’s
second biggest domestic lender”
5/28/12 | “Spam’s 10-year government bond yield briefly edgzed above 6.5 per cent | 5(-1.-8) B(-1.-5)
as Madnd’s emergency €1%n mjection into Bankia heightened worres
about the couniry’s lenders™
67012
6/8/12 | “The gnm cutlook for Spain was further highlighted by a three-notch Li-1.+3) R(-1-2}
credit rating downgrade on the country from Fitch on Thursday™
6/11/12 | “The burst of euphoria with which markets initially grested Spain’s S(-1,-9) B(-1,-6)
decision to seek rescue fimds for its banks proved short-lived, as doubts
quickly surfaced about details of the deal”™
6/12/12 | “Rating agency Fitch downgraded 12 Spanish banks™ 5(-1.-100 B{-1,-7)
6/14/12 | “Spam’s 10-vear sovereign vield briefly nosed above 7% .. after L(-1+2) R(-1.-3)
Moody = Investors Service lowered the country’s credit rating by three
notches™
6/18/12 | “The problems facing the country’s banking sector were highlighted by 5(-1,-11) B{-1,-8}
data showmg bad loans az a percentage of total lending by Spanizh banks
had reached an 18-year lugh mn Apnl”
6/15/12
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6207112 | “observers attributed the improved tone of peripheral debt to reports that Pi+1.+3) E(+1+3)
policy makers were preparing to allow eurozone rescue fimds to buy

Spanish and talian bonds™

621712

62612

62012 | “Analysts noted that the euphoric mood in markets was created by relief B{+1 +4) E(+1,+4)
amomg investors at what appeared to be a concerted attempt by policy
makers to weaken the link between the banking sector and sovereign
risk”

W32 | “Spam’s 10-year government bond yield raced higher as doubts set in Li-1,+2) C(-1,00
that the ECB would imitiate further non-standard policy measures™

W12 | Spain’s 10-year yield slid below 7 per cent after surozone finance P(+1.+5) E(+1.+5)

minizters allowed the country extra time to mest deficit targets and =et
parameters on an aid package for its banks™

11112 | “Manono Rajoy, Spamsh prime rmmster, unveiled a further £65bn of S(+1,-10) F(+1.+2)
puhblic spending cufs and tax increases over the next two and a half vears™

T1%12

720112 | “Valencia said it would request financial aid from Madrid™ Si-1-11) F(-1.+1)

W23712 | “reports at the weekend suggested that more of the country’s regional S(-1-12) F(-1.00
governments would follow Valencia m seeking financial asmiztance from
Madrid”
“A gloomy forecast for second-quarter GDP growth from the Bank of S(-1-13) G(-1.-5)
Spain ... eroded imvestor confidence™

72412

724112 END OF ESTIMATION SANMPLE

12612 DEAGHI'S WHATEVER. IT TAKES SPEECH
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A.2 Data used in estimation

Figure A.8: Ireland Raw Data (2010)
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Figure A.9: Portugal Raw Data (2010-11)
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Figure A.10: Italy Raw Data (2011)
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Figure A.11: Spain Raw Data (2012)
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A.3 Pre-estimation diagnostic tests

Table A.1: Residual tests on a VAR(5) model

Ireland Portugal Ttaly Spain

Null = no serial correlation 0.32 (lag=1) | 0.46 (lag=1) | 0.08 (lag=3) | 0.25 (lag=4)

Null = multivariate normality | 0.00 0.00 0.00 0.00

Null = no heteroskedasticity 0.09 0.00 0.73 0.13

*p-values < 0.05 consistent with rejection of null hypothesis
Table A.2: Granger causality tests (lags=2)
Ireland | Portugal | Italy | Spain

N= 71 96 106 83
Spread DOES NOT GRANGER CAUSE Solvency 0.78 0.56 0.86 0.07
Spread DOES NOT GRANGER CAUSE Liquidity 0.26 0.32 0.96 0.90
Spread DOES NOT GRANGER CAUSE Policy 0.94 0.08 0.10 0.24

*p-values < 0.05 consistent with rejection of null hypothesis

Table A.3: Johansen Trace and maximum eigenvalue tests for reduced rank

Ireland Portugal | Italy | Spain
Trace test At most 1 | None None | None
Maximum Eigenvalue Test | At most 1 | None None | None
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Figure A.12: ADF stationarity test using MacKinnon one-sided p-values

Ireland
No intercept/No trend** Intercept/No trend Intercept/Trend
Level Difference Level Difference Level Difference
Spread 0.944 0.000 0.417 0.000
Solvency 0.417 0.000
Liquidity 0.416 0.000
Policy 0.574 0.000
Portugal
No intercept/No trend** Intercept/No trend Intercept/Trend
Level Difference Level Difference Level Difference
Spread 0.972 0.000 0.092 0.000
Solvency 0.926 0.000
Liquidity 0.777 0.000
Policy 0.285 0.000
J"E'Uf},-‘,l{
No intercept/No trend** Intercept/No trend Intercept/Trend
Llevel Difference Level Difference Level Difference
Spread 0.908 0.000 0.469 0.000
Solvency 0.986 0.000
Liquidity 0.361 0.000
Policy 0.081 0.000
Spain
No intercept/No trend** Intercept/No trend Intercept/Trend
Level Difference Level Difference Level Difference
Spread 0.974 0.000 0.001 0.000
Solvency 0.991 0.000
Liquidity 0.428 0.000
Policy 0.950 0.000

*nvalues < 0.05 consistent with rejection af null hvpethesis of a unit root
**applied when the d.g.p. is kmown to have an initial value of zero
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A.4 Post-estimation diagnostic tests

Table A.4: Pesaran and Smith ARDL Bounds Test of Co-integration: Final BMK Model

Null hypothesis: No Co-integration | Ireland | Portugal Italy Spain
N= 84 99 95 90
k= 2 2 3 2

F-statistic 5.20%* 5.36** 13.02%** | 4.03**

*significant at the 10% level for I(1) levels relationships
**significant at the 5% level for 1(1) levels relationships

Kk Kk

significant at the 1% level for I(1) levels relationships

Table A.5: Pesaran and Shin ARDL Bounds Test of Co-integration: Final FAS Model

Null hypothesis: No Co-integration | Ireland | Portugal | Italy | Spain
N= 84 99 95 90
k= 2 3 5 3
F-statistic 4.20%** 4.39%* 9.55%F* | 4.64%*
*significant at the 10% level for 1(1) levels relationships
**significant at the 5% level for I(1) levels relationships
**significant at the 1% level for I(1) levels relationships
Table A.6: Tests for Gaussian residuals
p-values Model Ireland Portugal Italy Spain
Breusch-Godfrey BME 0.77 0.72 0.56 0.04
LM yitest for
serial correlation FAS 0.53 0.14 055 0.97
Jargue-Bera LM BME 0.13 0.06 038 048
x° test for non-
normality FAS 0.01 0.00 0.26 0.70
Breusch-Pagan- BME 0.04 0.03 0.56 0.00
Godfrey F-tfest for
heteroskedasticity FAS 023 0.08 0.08 0.13

*p-values = (.03 consistent with rejection of null ypothesis
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A.5 Post-estimation robustness and stability tests

The BMK model was tested to check for robustness against changes in the dependent variable and sample, as
well as dynamic and structural stability. Robustness checks included re-estimating the model using the level
of yields as the dependent variable rather than the yield spread and by shortening the sample period by one
month. Neither change altered the statistical significance of the coefficients. Dynamic stability was confirmed
by the inverse roots of the characteristic equation all being inside the unit circle. Structural stability was

indicated by the CUSUM stability test showing that the recursive forecast errors were comfortably within

the 5% significance bands over the available sample period.

Figure A.13: CUSUM Structural Stability Test

Ireland CUSUM stability test
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Table A.8: Dynamic Stability Tests

Ireland Portugal Ttaly Spain
Roots 0.922 0.907 0.748 0.858
0.023 —0.593i
0.023 + 0.592i
Moduli 0.922 0.907 0.748 0.858
0.593
0.593
Result No root lies outside | No root lies outside | No root lies outside | No root lies outside

the unit circle:
ARDL model
satisfies the
dynamic stability
condition

the unit circle:
ARDL model
satisfies the
dynamic stability
condition

the unit circle:
ARDIL model
satisfies the
dynamic stability
condition

the unit circle:
ARDL model
satisfies the
dynamic stability
condition
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A.6 Post-estimation tests for endogeneity

The models were also stress-tested for evidence of endogeneity of the belief variables given the possibility
that the changes in beliefs reported by market participants could represent ex-post rationalisations for the
observed daily changes in market prices. Granger causality tests had already confirmed that belief variables
were weakly exogenous in pre-testing. This implies that the ex-post rationalisation hypothesis can be correct
only if endogeneity is contemporaneous. Further tests suggested this was unlikely. First, while changes in
bond yield spreads were found to be autocorrelated the changes in the belief variables were not found to be
autocorrelated in three of the four countries (A.6). A difference in autocorrelation structure would not be
expected if there was a robust contemporaneous causal relationship from changes in yield spreads to changes
in beliefs. Second, post-estimation Wald tests showed that there are statistically significant differences
between the estimated coefficients on the contemporaneous impact of changes in belief variables in three
of the four models (A.7). Given that the ex-post rationalisation hypothesis assumes a common, random,
data generating process across the belief variables such differences would not generally be expected to be

statistically significant.

Table A.9: Autocorrelation of bond yield spreads and associated Granger causality tests

Ireland Portugal Italy Spain
Lag selection 2 No AC present 1

Autocorrelation -0.224 0.226 -0.297

Q-stat 6.21 5.13 16.17

p value* 0.045 0.012 0.003

Spread DOES NOT GRANGER CAUSE Solvency 0.78 0.97 0.06
Spread DOES NOT GRANGER CAUSE Liquidity 0.26 0.83 0.99
Spread DOES NOT GRANGER CAUSE Policy 0.94 0.26 0.38

*p-values < 0.05 consistent with rejection of null hypothesis of no autocorrelation
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Table A.10: Wald tests of common coefficients on the contemporaneous impact of news variables

Ireland | Portugal Italy Spain

F-statistic 0.00 0.00 0.00 0.20

Chi-square 0.00 0.00 0.00 0.19

*p-values < 0.05 consistent with rejection of null hypothesis of common coefficients

A.7 Supplementary Appendix: Literature Review of Theoretical

Models and Empirical Studies

Theories of crises in the euro area have emerged in two waves. The first wave took place in the lead-up to
monetary union in 1999 when several economists expressed concerns about the vulnerabilities of what, even
at the time, was viewed as a primarily political project. The second wave took place in response to the
sovereign debt crisis that began in late 2009 and has generally incorporated relatively minor amendments to
previous theoretical models of debt crises, notably those related to emerging economies. This section reviews
the literature that emerged in both waves.

There was a small group of papers prior to the euro’s launch that examined the vulnerabilities of EMU
when both domestic and euro currency were circulating. Eltis (1997) focused upon the effects on European
money supply of speculation about a withdrawal. For example, the prospect of an Italian withdrawal would
lead people to exchange their euro-liras for euro-DMs in preference to any other sub-unit. This would result
in a huge increase in German money supply, generate opposition to EMU in Germany, and lead to legal
actions to halt it. Dooley (1997) considered a similar mechanism through the banking system. If doubts
about membership are raised this will increase the exchange risk premium and depress the market value
of the banks’ long-term domestic currency assets relative to its short-term liabilities. This could reduce
confidence in the banking system and causes bank runs that require large-scale money creation to stop. This
could then, as in Eltis (1997), incentivise Germany to exit.

More presciently, Goodhart (1997) focused on the long-term threat to EMU from the sovereign bond
markets. He argued that not having the right to use the printing press, or what is often termed an absence

of a lender of last resort (LoLR) for sovereigns, implied deterioration in sovereign credit ratings and higher
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interest rates. It also raised the spectre of self-reinforcing runs in bond markets should a budgetary crisis
emerge. According to Goodhart “One of the objectives of EMU is to get away from crises and runs on foreign
exchange markets. Are the founders of EMU going to discover that they have merely shifted the locus of
such crises from the foreign exchange markets to the bond markets?” Hume (1997) presents a formal model
based on the insights of Goodhart to show that a budgetary crisis shock could interact with expectations of
EMU exit to generate a self-fulfilling sovereign bond market crisis.

Recent attempts to model the sovereign debt crisis have incorporated Goodhart’s concerns about the
absence of a LoLR for sovereigns by using “second generation” crisis models in which the focus is on the
incentives of policymakers. The key distinction between these and other crisis models is that the policymaker
makes a rational choice to make a regime change rather than being forced out by resource or credit constraints.
These models emphasise the importance of changes in private agents’ expectations about government policy
and how this can affect current economic conditions, market prices and, by extension, the policymaker’s
welfare. If expectations change sufficiently then this can induce, by reducing welfare beyond a threshold
point, a change in policy. Under special circumstances these shifts in expectations can be self-fulfilling.

One such model is that of Corsetti and Dedola (2016) which applies a Calvo (1988) debt repudiation
model in which fundamental factors regarding tax capacity and the state of confidence both drive risk
premia . The main departure from the Calvo formulation is that output and spending are allowed to vary
stochastically across two states of the world, a high output state and a low output state. It is shown that
there is an equilibrium in which default occurs only in the low output state and another equilibrium in which
default occurs in both states of the world. The latter equilibrium reflects the possibility that a self-fulfilling
attack on the public debt may require the government to raise taxes to capacity owing to increases in debt
interest payments. The authors find that an easy way to ensure that the good equilibrium is chosen by
markets is for the central bank to impose an interest rate ceiling which is below the rate at which default
occurs in the high output state.

Gros (2012) presents a model in a similar vein in which the policymaker must choose whether to undertake

1The authors make it clear that the tax capacity of the government should not be interpreted as a technical limit but as the
ex-post choice of taxes that maximises private consumption, which is assumed to be the policymaker’s objective.
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a strategic default based on maximisation of a social loss function. This is based on the idea that the costs
of austerity needed to avoid default may exceed the level of default costs. The paper’s main insight is
that, somewhat counter-intuitively, the introduction of uncertainty may make multiple equilibria less likely.
Within a perfect foresight setting the model generates multiple equilibria over a wide range of debt levels.
But when there is uncertainty about the circumstances in which the government would undertake default,
while multiple equilibria still exist, they are locally stable and would require large shocks to bring about a
shift from one equilibrium outcome to another.

Other models have also tended to emphasise the possibility of multiple equilibria. Arghyrou and Tsoukalas
(2011) adapt the models in Obstfeld (1994, 1996) that were used to explain the crisis in the European
Exchange Rate mechanism in 1991-2. In this model the main driver of risk premia is not default risk but
the risk of EMU exit. In line with the findings of Hume (1997), they find that expectations of euro exit
could, in principle, be self-fulfilling. De Grauwe (2013) adapts the Obstfeld (1994, 1996) models within a
more general framework. Rather than focusing on the risk of EMU exit this model emphasises the overall
costs and benefits of avoiding default in the context of changes in interest rates affecting the level of output
and debt interest payments. Again, the model generates multiple equilibria and supports the case for central
bank intervention to maintain a good equilibrium.

The empirical literature that considers the factors driving euro-area bond yields during the crisis has
grown rapidly over recent years. The papers tend to consider increased sensitivity either to fundamentals or
to other factors, such as contagion, rating agency actions, and policy news. This section considers these two
strands of the literature.

There is a consensus view that bond yields became more sensitive to economic fundamentals during the
crisis. Gibson et al (2011) examine the behaviour of Greek long-term government bond spreads over Germany,
using monthly data from 2000 to 2010. They estimate a co-integrating relationship between spreads and
fundamentals, such as fiscal space, competitiveness, economic activity, and oil prices. They find that Greek
spreads were significantly below what would be predicted by fundamentals from end-2004 up to the middle
of 2005 but that since May 2010 spreads have exceeded predicted spreads by some 400bp. Using a unique

euro-area data set on issue spreads Bernoth et al (2012) conclude that “with the financial crisis, the cost of
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loose fiscal policy has increased considerably”.

Ghosh et al (2013) use a measure of fiscal space to consider the observed behaviour of euro-area bond
yields and CDS. The paper estimates a cubic relationship between primary balance adjustment and debt
levels and combines this with estimates of long-term interest and growth rates to establish debt limits across
different economies. Using this framework, the authors find empirical evidence to support the idea that
once it became clear during the crisis phase that bailouts from stronger euro-area economies would not
be immediately forthcoming the euro-area periphery was punished with higher interest rates owing to a
perceived reduction in debt sustainability owing to monetary union constraints on policy.

Finally, De Grauwe and Ji (2013) conduct an empirical test of the multiple equilibria crisis models
in which euro-area government bond markets are more susceptible to self-fulfilling liquidity crises than
standalone countries. It is found that a significant part of the surge in periphery interest rate spreads in
2010-11 was disconnected from underlying increases in the debt-to-GDP ratios and fiscal space variables. It
is argued that this is the result of negative self-fulfilling market sentiments that became very strong since
the end of 2010. However, there may be other explanations for this disconnect between fundamentals and
bond yields.

There is substantial evidence of contagion across the euro-area sovereign bond markets. Constancio
(2011) defines contagion as “a situation whereby instability in a specific market or institution is transmitted
to one or several other markets or institutions”.? A number of studies have found clear evidence of such an
effect. Beirne and Fratzscher (2012) find that a combination of fundamentals, fundamentals contagion, and
herding contagion can explain the evolution of sovereign bond yields not just in the euro area but a group
of 31 advanced and emerging economies®. Boeckx and Dewachter (2012) use an entirely statistical approach
that decomposes changes in bond yields into a euro-area factor and a country-specific factor and detects a
change in the co-movement between markets. They find that the impact of country-specific changes in bond

yields in Greece, Spain, and Italy on bond yields in Belgium, France and Germany increased after 2007.

2Constancio goes on to suggest that “There are two ideas underlying this definition. First, the wider spreading of instability
would usually not happen without the initial shock. Second, the transmission of the initial instability goes beyond what could
be expected from the normal relationships between markets or intermediaries, for example in terms of its speed, strength or
scope”.

3The authors define fundamentals contagion as “a sharp rise in the sensitivity of financial markets to fundamentals” and
herding contagion as “sharp, simultaneous increases in sovereign yields across countries”.
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There is also evidence that rating agency actions have also affected sovereign bond yields. The rationale
for expecting an effect is that many institutional investors, such as pension funds and insurers, are required
by law to only hold bonds with a minimum rating. Changes in ratings can therefore generate portfolio shifts
leading to changes in bond yields. But, as De Grauwe and Ji (2013) point out, there is a risk the rating
agency actions are endogenous and so “can simply be seen as a reaction to the development of the crisis”.
Some studies do attempt to control for this, however, and still find an effect. For example, De Santis (2012)
uses a Structural VECM and finds that sovereign spreads are strongly affected by unexpected developments
in ratings. And Afonso et al (2011) use Granger causality tests in a panel framework and find two-way
causality between sovereign credit ratings and government bond yields.

There has also been some examination of the impact of “news” on sovereign bond yields. Beetsma et al
(2013) investigate how news has affected domestic interest spreads vis-a-vis Germany and how it propagated
to other countries during the recent period. It uses Eurointelligence newsflash releases to create variables
based on the amount of news that is released on a country on a given date. According to their results more
news on average raises the domestic interest rate spread of the periphery countries since September 2009.
The magnitude of the news in one periphery country also has an impact on the interest rate spreads in other
periphery countries, with the magnitude of the effect related to cross-border bank holdings.

Relatedly, empirical studies have demonstrated impacts from statements both specifically about restruc-
turing, bailout, and the involvement of the ESM (Mohl and Sondermann (2012)) as well as more general
political communication (Gade et al (2013)). These results back up anecdotal claims that certain policy
announcements have played a pivotal role at key moments of the crisis. For example, the Deauville Summit
between Chancellor Merkel and President Sarkozy on 19 October 2010, which declared the need for private
sector involvement in debt restructurings, is generally thought to have been important in triggering the rapid

rise in Irish bond yields that led to the country requesting a bailout on 22 November 2010.
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B.1 Theoretical model

We start with a simple open economy New Keynesian (NK) model comprising a production function, an open
economy dynamic IS equation, an open economy New Keynesian Phillips Curve, and an equation relating
the trade balance to competitiveness (reflecting the impact of relative price changes on both consumption in
the Euler equation and expenditure switching effects). The equations replicate the canonical form of small
open economy of Gali and Monacelli (2005: pp.715-719) but with two modifications. First, there is a direct
role for fiscal policy, g, in the IS equation; second there is a role for the ‘disciplining effects’ of increased price
transparency from being a member of a monetary union (Issing 2014: p.26), captured by the intra-euro-area

price level gap, ¢, both in IS equation and the New Keynesian Phillips curve:

gt = as + Ny (Bl)
Yt = Ee(yey1) — p(re — Ee(Apeg1) — 77¢) + 0g9: — Vqe (B.2)
Apy = Ei(Apiyr) + Mye — §¢) — 0qi—1 (B.3)
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th = —aqt (B.4)

7 is potential output, a is technology, n is employment, y is output, r is the effective interest rate, p is
prices, 77 is the neutral interest rate, g is the fiscal balance, ¢ is intra-euro-area price level gap, z is the trade
balance, and s is the real exchange rate.

To adapt the NK model for the analysis of intra-euro-area macroeconomic imbalances we need to make
only two simplifying assumptions: (i) the euro area is a large, closed, economy (ii) members of the euro area
are share identical economic structures. This enables the model to be re-written solely in terms of imbalances
in output, prices, and trade where the subscript i denotes a variable expressed in differences across two sets

of euro area members:

Yit = Gqg + Ny (B.5)

Yit = Et(Yire1 — p(1it — Ee(Apir1)) + 09i — Upis (B.6)
pit = (1 = O)pir—1 + Ee(Apits+1) + ANyie — Fir) (B.7)
Tit = —Qpss (B'S)

We then close the model by identifying four structural shocks:

9it = Git—1 + u{t : fiscal shock (B.9)

Tit = Tit—1 + us,: credit supply shock (B.10)
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ait = ai—1 + ub,: productivity shock (B.11)

Nit = Nit—1 + ujy: labour supply shock (B.12)

These equations constitute the equilibrium dynamics. The steady state solution, in which imbalances are

persistent, is found by setting all variables to their steady state levels.

B.2 VAR representation and method of estimation

The model is estimated in first differences and represented in matrix form by:

_Ayt- _Ayt-H_ _Ayt—l_ _Uu_
Apy Apiy1 Aps—1 U2¢
A ~ A Ag;_ Us
Bo |29 = BB,y |Z9F 1By [T 4 |1 (B.13)
A?"t A’rt+1 A’I"tfl U4t
Any Ant+1 Ang_y Ust
_A-Tt_ _A$t+1_ _Al’t—l_ | U6t |
Or more compactly:
ByZy = B1Ey_1Zy 1 + BoZy_1 + uy (B.14)

Z,; is a vector of potentially endogenous variables; and wu; is a vector of white noise disturbances. E, is
an expectations operator where the tilde denotes that these are expectations that are not formed rationally,
as required by the consensus narrative of the crisis.

There are several ways in which expectations might be formed non-rationally. De Grauwe (2012b)
proposes a behavioural formulation in which agents use heuristics to form their expectations. Such heuristics
include fundamentalist and extrapolative rules that are weighted according to performance into a single
“market forecast”. But it might be that they are formed in many other ways, such as assuming a random

walk for each of the variables or with some proportion of agents forming their expectations rationally while
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others form them adaptively. In estimation we simply model them in a model-consistent way:

Ey 1\ Zy1 =C1Zs_4 (B.15)

With this simple formulation, the structural equation above can now be re-written as:

A Zy = Ay Zy oy g (B.16)

Where Aal = By and [B1C; + Bs]. Pre-multiplying by A, then gives:

Zt = A()A]_Zt,l + A()U,t (Bl?)

Zt = FOthl + (0 (B18)

Where I'y = AgA; and v; = Agug. This final equation gives the reduced-form VAR representation of the
model that is estimated.

To improve precision of the estimates, given the relatively small sample size, this paper utilises Bayesian
methods to obtain the reduced-form VAR. The Bayesian reduced-form VAR (the “posterior VAR”) is a
weighted average of a VAR estimated by Maximum Likelihood (the “sample VAR”) and a VAR assumed to
follow a particular form and statistical distribution (the “prior VAR”)!. The prior VAR is that the vector

of variables, X, is modelled as an AR(1) prior mean for the B matrix? :

X, = BX,_1 (B.19)

The Bayesian reduced-form VAR therefore takes the same form as a standard Maximum Likelihood VAR,

in which a vector of variables, Z;, are a function of their own lags, B(L)Z;_1), with the reduced-form errors,

1The weighting procedure was implemented in this paper using the dummy variables approach with hyper-parameters 7 = 1
(prior tightness on own lag) and ¢ = 10 (prior tightness on constant).
2The coefficient matrix is assumed to follow a Normal-Inverse Wishart distribution
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v¢, having a covariance structure of X:

Zy = B(L)Z_1 + v, VAR(v) =% (B.20)

B.3 Alternative methods of structural identification

A VAR includes only a constant and lags of the vector of variables included in estimation. Consequently,
a structural (i.e., economic) shock will lead to residuals in the reduced-form error vector, v;. The errors
will not be random but reflect the structure of the economy and how it responds contemporaneously to
the structural shocks hitting the economy. By making assumptions about the structure of the economy the
reduced-form errors can be used to recover the structural shocks that have hit the economy and what their
impact on the variables in the VAR has been.

Formally, this is done by decomposing the reduced-form errors, v, into a N z N contemporaneous impact

matrix, Ag, and a N z I structural shock vector, u;:

UV = Aout, VAR(U,t) =1 (BQI)

In effect, the Ag matrix summarises the structure of the economy assumed by the econometrician. Note
that the condition VAR(u;) = I means that the structural shocks are assumed to be orthogonal to each other,
i.e. there is no relationship between them and they occur independently of each other and are normalised
to have unit variance.

There are several ways of imposing an economic structure on the Ag matrix. The challenge is to en-
sure that the imposed structure, when combined with the recovered structural shocks, results in the same
covariance structure as seen in the reduced-form residuals, i.e. VAR(Aou) = VAR(v) = 3. Because the
structural shocks are normalised to have unit variance this condition amounts to finding a matrix that satisfies
AOAS = ¥. The most basic solution to this problem is to use a Cholesky decomposition of the reduced-form
errors. Its lower triangular structure means it automatically satisfies the VAR(Agu) = VAR(v) = ¥ con-

dition. But it requires there to be a unique causal chain that runs through the variables with at least one
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variable being invariant to structural shocks in the other variables. It is doubtful whether the structure of
the economy can ever be characterised in this way and consequently the results of such an interpretation are
usually economically meaningless.

Alternative approaches include imposing restrictions on some combination of the short-run and long-
run impact of specific structural shocks. This can be motivated by economic theory, e.g. that the effect
of a monetary shock on real variables is neutral in the long-run (i.e. zero). However, in order to meet
the condition VAR(Apu) = VAR(v) = ¥ an arbitrary number of restrictions is still required to identify
the contemporaneous impact matrix. This may require imposing restrictions that are hard to justify on
economic grounds purely for the purposes of identification. Experience has also shown that the results from
these approaches are very sensitive to the model’s specification, such as lag length.

Owing to the inherent weaknesses of these approaches, a method of identification that has become popular
in recent years is the sign restrictions approach (Faust 1998, Canova and De Nicolo 2002, Uhlig 2005). This
method is much more flexible and requires only that each shock has a unique sign pattern of effects on
the variables in the VAR. The basic idea is that the econometrician should establish from economic theory
what the effect of the shocks on the variables should be. Numerical techniques are then used to find all the
decompositions that are compatible with the imposed sign restrictions®.

A disadvantage of this approach relative to the Cholesky, short-run and long-run restrictions approaches
is that a whole distribution of decompositions is obtained. To simplify analysis, however, the decomposition
that produces impulse response functions (IRFs) that are closest to the mean response is the one that is
used to summarise the model. The IRFs that this decomposition generates is referred to as the Fry-Pagan
(2011) median. An indication of the uncertainty can be given by reporting intervals from the distribution of

IRFs (usually one standard deviation either side of the median).

3This is implemented using the Rubio-Ramirez et al. (2010) algorithm. First an N x N matrix, K, is drawn from the
standard normal distribution and the matrix @ is calculated from the QR decomposition of K. The Cholesky decomposition of
the current draw of 3 = AO’Aois then found. The Ap matrix is obtained as Ag = QA,. Note that the QR decomposition implies
Q'Q = I and, therefore, that ¥ = Ay Ap. In other words, the new Ag matrix is a random rotation of the old Ay matrix that
also satisfies the requirement that ¥ = Ay Ao. The signs of this new Ap matrix is checked to ensure that the contemporaneous
impacts are in accordance with the sign restrictions derived from economic theory. If they are, the draw is kept. If they are not,
the draw is discarded. This process is repeated until a distribution of the Ag matrices that is compatible with the economic
theory underlying the model is obtained.
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Appendices to chapter 4

C.1 Intermediate solutions to the trilemma problem

This appendix presents mathematical proofs of the solutions to a trilemma in which three policy goals cannot
be achieved simultaneously. In the literature, trilemmas have tended to focus on ‘pure’ solutions only — i.e.,
sacrificing one goal entirely to achieve full attainment of two other goals. Members of a monetary union
should not be expected to agree on one solution; in fact, democracies with shifting partisan governments
in power will change the weights they place on different policy goals. So, a more realistic solution is an
intermediate one with some weight on all three goals. This appendix presents all the potential solutions
to a trilemma and provides a three-dimensional representation of an intermediate solution with a known
functional form. The difficulty is knowing how to achieve a lasting settlement in which both a political and
financial equilibrium is achieved.

Setting up the problem

The trilemma is optimised as a non-linear programming problem. The policymaker maximises its welfare
function subject to a series of inequality constraints. We first solve for a general problem in which the
policymaker’s preferences are assumed to be strictly concave. The policymaker maximises the following

welfare function:
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The policymaker maximises the following welfare function:

W = f(iCl,.TQ,l'g) f/(.’El) > 0, f”(xl) <0 Vz

subject to:

1’1+$2+$3§2

and

L1,X2,T3 >0

The Lagrangian function is:

Z = f(.l?l,l‘g,l‘g,) +/\1[2 — X1 — T —1‘3] +/\2[1 —.7,‘1] +)\4[1 —1‘3]

This yields the following Kuhn Tucker conditions:

Zpo, = f'(1) =M —X2<0 and 21 >0 and 217, =0

Zyy = f'(w2) =M =23 <0 and 22 >0 and 227, =0

Zpy = f(w3) =XM1 — A <0 and 23>0 and z3Z,, =0

Zyn=[2—x1—29—23) >0 and A\y >0 and MZy, =0

Zxo=1[1=21]20 and Ay >0 and AZ), =0
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Zxs=1[1—23] >0 and A3 >0 and A3Z), =0 (C.10)

Zxa=1[1—23]>0 and A\y >0 and \Zy, =0 (C.11)

The conventional solution to the trilemma
We define the conventional solution to the trilemma as placing a zero weight on one goal and full weight
on the other two goals:

2] =0 and z5=a5=1 (C.12)

The Kuhn-Tucker conditions directly imply:

Z,\2 =1 and Z,\3 = Z>\4 =0 (013)

While strict concavity and complementary slackness further imply:

Ly =Ly = Zx, =Xy =0 and A} >0 (C.14)

Taken together this gives the following solution of a simultaneous equation system with three equations

and three unknowns:

AL = f(a]) (C.15)
A+ A5 = f(a3) (C.16)
A= (3) (C.17)

Partial intermediate solution
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A partial intermediate solution is:

zi=1and 0 <aj,x3 <1

This implies:

ZXo =0 and Z)\3,Z)\4 >0

Strict concavity and complementary slackness imply:

Zx1:Zm2:Zm3:Z)\1:/\3:>\4:0 and Ay >0 and A\ >0

This gives the following solution:

x5ty =1

Fully intermediate solution
The fully intermediate solution is:

0<aj,zyz; <1

This implies:

Z,\2 ZZ)\3 :Z)\4 >0

Strict concavity and complementary slackness imply:

Lo, = Ly :Z$3=/\2:)\3:)\4:0 and A >0
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This gives the following solutions:

fl@)) = A =0

J(@5) = A =0

flx3) = A1 =0

] +ah+ay =2

(C.28)

(C.29)

(C.30)

(C.31)

A fully intermediate solution for a known functional form: The previous solutions were general

for any strictly concave welfare function.

illustrate the fully intermediate solution. The policymaker welfare function takes the following form:

Now we propose an arbitrary and simple functional form to

05, .05, 05
W =ux7"+x3° + 23

From the general solution we can write:

0.527°% — A7 =0

0.525 7% = AT =0

0.523°% — A7 =0

x] +ah+ay =2
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The solution is therefore:

x] = a5 =25 =0.67 (C.37)

Af = 0.61 (C.38)

And this can be represented graphically, with the grey net representing the constraint and the red dot

the optimal solution:

Figure C.1: Intermediate solution to the trilemma
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C.2 Fiscal Activity Charts

Figure C.2: Fiscal Activity: Debt
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Figure C.3: Fiscal Activity: Expenditure
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Figure C.4: Fiscal Activity: Revenue
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