View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Research Papers in Economics

Banking and Debt Crises in Europe:
The Dangerous Liaisons?

Bertrand Candelon
Franz C. Palm

CESIFO WORKING PAPER NO. 3001

CATEGORY 6: FISCAL POLICY, MACROECONOMICS AND GROWTH
MARCH 2010

An electronic version of the paper may be downloaded
o from the SSRN website: www.SSRN.com
o from the RePEc website: www.RePEc.org
o from the CESifo website: www.CESifo-group.org/wp


https://core.ac.uk/display/6563568?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

CESifo Working Paper No. 3001

Banking and Debt Crises in Europe:
The Dangerous Liaisons?

Abstract

The potential mutation of the Sub-Prime banking crisis into a sovereign debt one in Euro area
countries is investigated. After reviewing the criteria used to measure the debt vulnerability,
the balance sheet approach (BSA) is presented in order to illustrate the potential connections
between these two types of crises. A graphical analysis yields evidence that at the end 2009
the probability of observing a Euro area country defaulting is less likely than six month
before. Nevertheless, the serious threats, which concern Greece and Ireland, do not permit us
to exclude the occurrence of a contagious, or self-fulfilling, sovereign debt or currency crises
in Euro area in the future.

JEL-Code: E32, F36.

Keywords: banking crisis, sovereign debt crisis, European Union.

Bertrand Candelon Franz C. Palm
Department of Economics Department of Quantitative Economics
University Maastricht University Maastricht
School of Business and Economics School of Business and Economics
PO Box 616 PO Box 616
NL — MD 6200 Maastricht NL — MD 6200 Maastricht
The Netherlands The Netherlands

b.candelon@maastrichtuniversity.nl f.palm@maastrichtuniversity.nl



1 Introduction

Since the beginning of the year 2010, more and more voices proclaim that the
Sub-Prime banking crisis has entered its last stage of infection. After hitting the
U.S. real estate markets, the banking sector, and the stock exchange markets
all over the world, it is affecting for a while the real sector (unemployment, in
particular), before hopefully disappearing. As a virus, it might then be frozen
for a while, before stemming back again. But as economic systems learned
from this event, they will be stronger and hopefully immune from this new
virus. Nevertheless, some concerns remain about the possible mutation and
resurgence of the crisis in another type of turmoil. For example, in November
30, 2009 in the Korean Times, Kenneth Rogoff wrote that ”Essentially, there
is still a risk that the financial crisis is simply hibernating as it slowly morphs
into a government debt crisis”. It is also important to notice this potential fear
is not simply limited to emerging economies, such as Dubai or Ukraine, or third
world countries but also concerns industrialized countries as well. In particular,
the threat of a sovereign debt crisis is present for Euro area members, such
as Ireland, Greece, Spain and Portugal. This regional dispersion constitutes a
specificity of the current crisis, as episodes in which a European country was in
default are historically extremely rare (for example, Reinhart and Rogoff (2009)
only list 13 of these periods in Spain since 1476, and 8 in France since 943!!).
Moreover, the adoption of a single currency and the various agreements related
to it, such as the Stability and Growth Pact (SGP), should have avoided the
occurrence of such debt default episodes.

Recent literature has widely examined the potential linkages between a cur-
rency and a banking crisis, to assess the likelihood of a twin crisis. Typically,
a sharp collapse on exchange rate markets endangers financial investments and
may lead to liquidity problems, and even bankruptcy of financial institutions.
Similarly, the consequences of fiscal imbalances for currency/banking crises has

been largely investigated. The seminal model of Flood and Garber (1984), pro-

3See Reinhart and Rogoff (2009) for an exhaustive list of its specificities.



vides a theoretical explanation for the occurrence of a currency crisis stemming
from incoherent macroeconomic policies, and in particular an uncontrolled mon-
etary expansion, which can be easily extended for monetized excessive public
deficits (see inter alii, Corsetti and Mackowiak, 2006). On the contrary, only few
papers have scrutinized the potential mutation of banking crises into sovereign
debt ones. Three types of linkages can be established. In a first instance, in re-
action to a banking crisis, governments set up safety plans leading to an increase
in public deficits. Financial institutions can also be supported by off-balance
sheet operations such as government guarantees to commercial banks. The fiscal
cost of the latter measure is difficult to evaluate as there is no direct liquidity
support, but the risk associated with the potential exercise of the guarantee
leads investors to ask a higher risk premium from the country or institution
providing the insurance. Finally, the real consequences associated with the
banking crisis (higher unemployment,...) affect government tax revenues, which
will shrink, and government spending, which will rise, through social security
(unemployment benefits,..) and through measures designed to stimulate global
demand. This automatic stabilizer mechanism deepens the budget deficit and
increases the debt, calling for even more procyclical discretionary fiscal policies.
This mechanism is particularly important for members of the European Mone-
tary Union that committed themselves to limiting their fiscal deficits and debt
in the SGP. As a consequence, this restrictive fiscal policy could increase the
probability of default for households, increasing the amount on non-performing
loans, again putting tensions on the banks’ balance sheet.

Empirically, Reinhart and Rogoff (2008a,b) even portrayed this lack of em-
pirical studies relating banking and debt crises as ’a forgotten story’, and pro-
posed a historical analysis beginning in 1900 for a large set of developed and
industrialized countries. They report for each year the proportion of banking
and debt crisis episodes. It turns out that financial sector turbulences had con-
sequences for sovereign default crisis, increasing the likelihood of the Sub-Prime
crisis to mute into sovereign debt problems.

The main reason for the relative lack of empirical studies lies in the difficulty



to diagnose the occurrence of a sovereign debt crisis. The strict definition stating
that a country is facing a debt crisis, when it cannot pay for the interest or the
principal of its foreign debt, is much too restrictive and would leave us with
the impression that none of the European countries are facing a crisis at the
moment. Similarly, providing a debt threshold beyond which a sovereign debt
crisis is detected is also not operational in practice, as it would have to be
country specific. For example, as Euro area countries have a stable currency
and are likely to assist each other in case of difficulty in paying debt services, the
threshold beyond which a Euro area country experiences a sovereign debt crisis
would be higher than for a non-member country. For example, Italy and Greece
were experiencing public debt exceeding 100% of the gross domestic product
(gdp) without being in a formal crisis situation. For the detection of a sovereign
debt crisis, one could also rely on agency ratings (Moodys or Standard and
Poors), or on the spread between government bond interest rate of a country
and that of a virtuous one (usually Germany or the U.S.) as this spread provides
a direct indication of the refinancing costs for a government on a market. A
country, with a higher risk of default, faces a higher refinancing cost of public
deficits. In fact, these three measures are indicators of the debt vulnerability of
the country.

The paper intends to shed some light on the potential linkages between
banking and sovereign crises. It is intended to provide a better understanding
of the potential mutation of the Sub-Prime turmoil into a sovereign debt crisis
in the Euro area. Section 2 is devoted to the definition of a sovereign debt crisis.
In Section 3, a balance sheet approach is used to explain the linkages between
banking and debt crises. Section 4 provides an empirical analysis of the current

situation for Euro area countries. Section 5 concludes.

2 Definitions

The relative scarcity of studies relating banking to debt crises is mainly due

to the problems of providing operational definitions of these events, and in



particular the timing and duration of debt crisis.

Intuitively, a country facing problems with the payment of the interest or the
principal of its foreign debt, experiences a crisis on external sovereign debt. In
other words, during a debt crisis, the country faces defaulting its debt services
like an a part entiere household. Nevertheless, although such a definition of a
debt crisis has the advantage of simplicity, it is much too narrow to be used as
an operational tool to detect a debt crisis in an early stage, which would allow
for taking measures to avoid defaulting. Defining a debt crisis as a period of
debt-services default for a specific country would lead to detecting only a few
crises, with the most extreme ones corresponding to official defaults (Russia 1998
or Argentina, 2001). In practice, countries rarely officially announce that they
are defaulting, since the consequences for their credibility would be disastrous.
According to Moody’s Investors Service (2003), only seven rated sovereign bond
issuers would have defaulted on their foreign currency-denominated bonds since
1985, and all those defaults occurred between 1998 and 2002. For example, the
famous Brazilian ”crisis” in 1994 — 95 would not have been labeled a debt crisis,
despite the substantial IMF assistance, as it did not result in sovereign default.

A first direct indicator of a debt crisis would be an important increase in the
ratio of public debt-gdp. Beyond a certain threshold, one would conclude that a
country is facing a problem in financing the debt service. Even if this quantity
based measure is relatively simple, nevertheless it neglects the cost of the debt:
in some cases, it is better to have a high debt at a low cost than a low debt at
a high rate. Moreover, the threshold beyond which a crisis is detected depends
on the country: The recent literature on debt (See Reinhart et al. 2003 and
Manasse et al., 2003) shows that developing countries historically have run into
problems at much lower debt-to-output ratios than advanced countries. One of
the reasons is that investors might have more confidence in a developed country
with high debt, than a developing one with low debt. For such a reason, a debt
crisis is hardly detected in Japan, where the debt-gdp ratio is reaching 200%
whereas Uruguay experienced a debt crisis in 2002 when this ratio was close

to 100%. Finally, debt statistics are extracted from national accounts. They



are therefore potentially revisable until 2 years after their first publication, and
consequently early releases have to be interpreted with caution.

Market-based measures appear then more adequate as countries can find
sufficient liquidity on sovereign bond markets, under the condition that capital
is mobile. These markets developed in the 1990’s fueled up with public debt and
made it relatively easy for a country facing debt-servicing difficulties to issue
bonds to cover its liquidity demand. Nevertheless, a country with a high risk
of default should expect to reward investors with a consequent risk premium,
leading to higher refinancing costs. Again, the similarity with a household is
obvious: if you ask for a loan and show the bank that you have enough financial
capacities to pay it back, the cost of the loan will be low. The refinancing
rate is a good proxy of the investors feeling for the sustainability of a country’s
sovereign debt, especially for countries having the same currency.* Pescatori
and Sy (2007) thus use the bond spread between risky and less risky countries
as an indicator of tension on the sovereign bond market. Once this spread
crosses a certain threshold,® a debt crisis is diagnosed. Using this criterion, the
number of crises jumps to 168 for the period 1975 — 1993!

Another possibility consists in relying on rating agencies (such as Stan-
dard and Poors, Fitch or Moodys) and adopting rating-based measures of the
sovereign debt crisis. Rating agencies evaluate the risk associated with sovereign
debt, ranking them in several groups. The risk models are specific, most of the
time based on expert’s judgments and thus may vary from one agency to an-
other.® Moreover, as the ranking is discrete, the consequences of a downgrading
are strong. Just to give an example, the announcement of a future downgrading
of the Greek sovereign bond on February 24, 2010 caused a decrease of 2% in
most of European stock markets. Rating agencies are thus up or downgrading

with prudence,” especially when it concerns a developed country, to avoid pro-

4In the cases, of countries with different currencies, the refinancing rate also integrates the
currency risk.

53y (2004) estimates a value around 1,000 basis points for a set of emerging countries.

6See Cantor and Packer (1995).

"The question of the political independence of these rating agencies can also been raised,
as they are mainly financed by developed countries.



voking the precipitation of the crisis. The prudence leads to the introduction of
important delays in the crisis dating, and to overestimate inertia for some coun-
tries. To illustrate this point, we report in Figure 2 the path of the debt to GDP
ratio, the sovereign ratings, and the government bond spread for 11 European
countries,® which belong to the Euro area and the United Kingdom for the pe-
riod 2000 — 2009. Debt series were extracted from the database AM ECO from
the European Commission, while the sovereign ratings were provided by Stan-
dard and Poors (S&P).? The government bond yields (usually 10 years) were
taken the IF'S database of the IMF, and the spreads were calculated considering
Germany as the reference country. All series are at the yearly frequency.

It turns out that sovereign ratings are constant over the period for half of
the countries (Austria, Belgium, France, Germany, the Netherlands and the
U.K.).!1% Only Portugal has been downgraded to a higher risk group. For this
reason, this measure will not be used in the rest of the paper. Debt-gdp ratios
show a lower inertia, and exhibit a negative trend before the Sub-Prime crisis.
Since 2007, they strongly increase, reaching in 2009 a level higher than in 2000.
Government bond spreads are as volatile as the debt-gdp ratio. Interestingly, it
turns out that the turning point for spreads took place around 2006, i.e. a year
before the increase in the debt-gdp ratio. Such an observation is not surprising
at all, as these risk premiums are determined by the markets, which integrate

quickly and even anticipate news.

3 The linkages between banking and debt crises

3.1 The balance sheet approach (BSA)

Theoretical models of financial crisis combine dynamic relationships (as uncov-

ered interest rate parity, money demand) representing a flows approach, and

8 Austria, Belgium, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands,
Portugal, Spain and the U.K.

9Data are taken from Slavila (2008). For Greece, instead of the S& P sovereign debt rating,
we reported Moody’s rating.

10Five out of these six countries have a constant AAA rate and thus belong to the lowest
risk group.
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accounting quantities (such as debt, foreign reserves,...) indicating stock vari-
ables, and reported in balance sheets of the government and the central bank.
As an example, the Flood and Garber (1984) model for currency crisis includes
three well-known log-linearized equations (money demand, uncovered interest
rate parity, purchasing power parity)and an accounting relation from the from
balance sheet of the central bank consolidated with that of the government.
The determinants of real money demand are real domestic income, assumed
to be exogenous, and nominal domestic interest rates. Purchasing power par-
ity links the ratio of the domestic and the foreign price level to the nominal
exchange rate. Uncovered interest rate parity relates the domestic to foreign
nominal interest rate differential to the expected nominal exchange rate change,
where expectations are assumed to be model-based (perfect foresight or ratio-
nal). The nominal money supply is the only policy variable. From the central
bank’s balance sheet, it results that the monetary basis equals the book value
of international reserves plus domestic credit. The central bank monetizes the
fiscal branch’s credit demand. If the consolidated government is printing money
to finance government expenditures in a fixed exchange rate regime or in a mon-
etary union (like the Euro area), the central bank can use up its foreign currency
reserves to soak up any money the public does not want to hold at the fixed
exchange rate. But such a policy would not be sustainable as the central bank
will run out of foreign reserves, at which point it is not longer in a position
to both finance the government deficits and to keep the money stock and the
exchange rate fixed. Of course, the central bank could borrow foreign reserves
for a while but at the cost of a higher risk premium,!! but this policy would
not be sustainable. Fiscal austerity is the only remedy in such a situation, as
long as the abandonment of the fixed exchange rate (in the case of European
Monetary Union, it would consist in abandoning the Euro) is not considered. If
it not the case, a crisis will arise from mismatches within the asset-liability part
of the central bank balance sheet: the currency crisis situation corresponding to

the case where the foreign reserves stock is exhausted in the asset part. In the

11This policy is denominated as sterilization.



Euro area, the room for policy discretion is further reduced by the European
treaty, prohibiting the European Central Bank (ECB) to lend to member state
governments.

The Flood and Garber (1984) model considers exclusively the central bank
balance sheet and thus it can only investigate the mechanism leading to currency
crisis. In order to apprehend the potential mutation of a particular crisis into
another type, BSA identifies next to the central bank three important balance
sheets, associated respectively with the financial sector (banks), the non finan-
cial sector (firms and households), and the external sector. Figure 2 reports the

potential linkages found by Rosenberg et al. (2005).

Financial Sector Nonfinancial Sector

Assets Liabilities Assers Liabilities

<
< > Loans
Coans

>l

Government Sector External Sector
Assets Liabilities Assets Liabilities
~t 3

Bonds Loans
-
« »

Reserves

Figure 2: Balance sheet approach (Source: Rosenberg et al., 2005, p.5)

The concordance with Flood and Garber (1984) is done with the government
sector balance, which includes the one of the central bank. Any shock to a
specific balance sheet will have an effect on the other ones. As an example, the
negative shock on the U.S. real estate price that has affected the non-financial
balance sheet sector has been transmitted to the financial sector balance sheet
(e.g. insolvency of households leads to losses for banks), and to the government

one (e.g. reduction of tax income resulting from firm and household insolvency).
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Similarly a bank panic will hit the financial sector balance sheet first, but also
the government’s one via a decrease in the demand for government bonds. The
(direct or indirect) impact of the shock will be more important the weaker the
balance sheet is, i.e. the bigger the mismatch is. Rosenberg et al. (2005) find 3
types of mismatches: the currency mismatch (a higher amount of assets labeled
in foreign currency creates a vulnerability to exchange rate shocks'?), maturity
mismatch (when long-run assets are excessive vis a vis of short run ones, the
balance sheet is vulnerable to an increase in interest rates, as it increases the
rolling over short-run liabilities) and market risks (a decrease in the price of an
asset to which the balance sheet is over-exposed).

Using this BSA framework, it is thus possible to detect potential sources at
the origin of the Sub-Prime banking crisis as the market risk (too high exposure
of the financial sector balance sheet to real estate sector), and a maturity mis-
match (too high proportion of long term loans, mortgage in particularly, in the
liability part of the financial sector balance sheet), which lead to a bank panic.
Similarly, BSA suggests one potential weakness fostering the transmission of
the banking to a sovereign debt crisis consecutive to the contraction of the asset
part of the financial sector balance sheet. It leads to a lower demand for public
bonds, forcing government to enter massively the foreign bond markets, dete-
riorating thereby their external debt position. For a member of the Euro area
countries, a deterioration of the debt position would lead to pay a default risk

premium.

3.2 Empirical evidence

Several papers evaluate the potential transmission of a banking crisis into a

currency one (Glick and Hutchinson, 2000 for example'?).

12The adoption of a single currency in the Euro area should limit this type of risk.

13They study the joint occurrence of banking and currency crises using the probit approach
on a set of annual data of 90 developed and developing economies over 20 years from 1975
to 1997. They first estimate two probit equations, one for each type of crisis, and test em-
pirically the causal link between crises by means of a contemporaneous and a lagged dummy
variable. After controlling for the influence of a set of macro variables, they find a significant
contemporaneous effect of currency crises in the banking distress equation, and significant
contemporaneous and lagged effects of banking crises in the currency pressure equation in the

11



Interestingly, the linkages between banking and sovereign crises have been
less investigated. However, several papers stress the ever growing real cost of
banking crises. Bordo et al. (2001) found that the occurrence of a banking crisis
increased since 1973 and their frequency is the same for emerging as developed
countries.'* They also showed that the real costs of banking crises have been
increasing since the end of the 1970’s and exceed those induced by a currency
crisis. Indeed, it is likely that higher real costs will foster the mutation of the
banking crisis into a sovereign debt one. Using an elaborated econometric model
for a sample of 24 emerging countries, Hutchinson and Noy (2006) confirm the
outcomes of Bordo et al. (2001), finding that a banking crisis is on average
followed by a 4.1% fall in real output growth and a recession lasting for two
years.!> DellAriccia et al. (2008) go deeper and show that sectors more depen-
dent on external finance perform relatively worse during banking crises and this
too applies to countries with less access to foreign finance.!6

Nevertheless, the empirical evidence on links between banking and sovereign
debt crises is weaker. Hutchinson and Noy (2006) for example do not find
any significant direct effects on the public budget deficit, which represents an
approximation of the growth rate of debt, after a banking crisis. On the contrary,
Reinhart and Rogoff (2008a,b) consider the linkage in a historical analysis since
1900. They analyse a set of 66 countries and determine ex-post the proportion
of banking and debt crises for every year. In Figure 3, they report for each year
the number of countries experiencing a banking and debt crisis and support the
finding that sovereign debt episodes are following a banking crisis.

According to their estimates the stock of debt on average almost doubles
(exactly multiplies by 1.86) three years after the banking crisis. Of course, the

debt effect depends on the country considered and on several factors such as its

emerging economies sub-sample.

14 Reinhart and Rogoff (2008a) detected one banking crisis for EMU countries since 1945,
but two in Spain and Germany. In the same period the United Kingdom experienced 4 of
them.

15Tn the cases of currency crises they find that it follows a recession of one year, resulting
in a decrease in output of 1.3%).

16This matches the BSA links: in case of a banking crisis, financial sector demand less
government bonds leading the government to ask for more liquidity on the external sector.
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initial amount of debt and its access to the foreign bond market. Interestingly,
European countries are not always below the average of the debt-gdp ratio (e.g.
Spain) stressing hence the debt vulnerability of these economies to a banking
crisis.

A reverse effect (from debt to banking crisis) has also been established by
Borensztein and Panizza (2008). Considering 149 countries for the 1975-2000
period, they diagnose 111 banking and 85 sovereign debt crises and they estimate
that the risk to face a banking crisis after experiencing a sovereign debt crisis

increases by 11% compared to a normal situation.

4 The 2008 Sub-Prime crisis
4.1 Facts

The Sub-Prime crisis takes its origin in the explosion of the real estate bubble
in the U.S. in mid 2007. As the amount of assets linked to real estate, which
were held by financial institutions was important and as these assets were of-
ten packaged in undiversified high risk, so-called structured products, banks
and insurances presented weak balance sheets. Some financial institutions were
experiencing liquidity problems and were already helped by governmental au-

thorities (Northern Rock, ..). In September 2008, Lehman Brothers went into
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bankruptcy provoking a 2-week tsunami on stock markets. The inter-banking
market stopped functioning, and governments were forced to intervene in order
to stabilize the banking sector. These interventions have been carried out via
on-balance sheet operations (capital injections, purchase of assets and liquidity
provision by treasury and central bank support provided with treasury backing
or by the central bank) and off-balance sheet guarantees. As shown in Table
1,7 the amount spent on these safety plans by European countries belonging
to the G20 were important, especially with respect to the guarantees, which do
not appear in the government’s balance sheet, but will be a risk factor in case
they will be exercised. U.K. is the country, which provided the highest direct
support to the financial sector (mainly via nationalization) in percent of gdp

whereas the Netherlands offered the highest amounts of guarantees.

Table 1: Financial sector fiscal costs in % of GDP

Capital Purchase of Central Bank Liquidity
Injections  Assets and Lending Support Provision Guarantees
and Lending Provided with by Central Bank
by Treasury Treasury Backing

France 1.2 1.3 0.0 0.0 16.4
Germany 3.7 0.4 0.0 0.0 17.6
Italy 1.3 0.0 0.0 2.5 0.0
Netherlands 3.4 2.8 0.0 0.0 33.7
Spain 0.0 4.6 0.0 0.0 18.3
U.K. 3.5 13.8 12.9 0.0 174

Source: IMF, 2009. The State of Public Finances: Outlook and Medium - Term Policies After the 2008 Crisis.

Governments used the sovereign bond markets to support these plans and to
finance the recessionary real effects implied by the banking crisis. As a result,
sovereign debt (measured by the debt-gdp ratio) jumped from 62 percent of
World GDP in 2007 to 85% in 2009 and according to the IMF projections it is
expected to rise to 118% for G20 countries in 2014. Similarly, the average fiscal
deficit in the G20 jumped from 1 to 7.9% in the same period of time.

The consequences of the Sub-Prime crisis of the debt vulnerability for Euro-

17Source: IMF, 2009. *The State of Public Finances: Outlook and Medium - Term Policies
After the 2008 Crisis’.
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pean countries can be directly observed via the evolution of the debt-gdp ratio.
Data are extracted from the AMECO database of the European Commission.
These yearly data are available until 2010. Notice that the 2010 data is not
observed, but forecasted in the legal framework established by the Stability and
Growth Pact.

Table 2 gathers the debt-gdp ratio as well as its yearly growth rate for the
period 2007 — 2010.

Table 2: Debt-GDP ratio

growth rate in % levels in %

Period 07-08 08-09 09-10* 08 09
Austria (Aus) 533 1030  7.02 62.64 69.10
Belgium (Bel) 6.66 8.14 4.16 89.85 97.16
France (Fra) 5.63 1290  8.42 67.39 76.09
Germany (Ger) 1.41 10.91 5.00 65.89 73.08
Greece (Gre) 3.79 13.50  10.98 99.19 112.57
Ireland (Ire) 75.36  49.33  25.98 | 44.08 65,83
Italy (Ita) 2.16 8.31 1.84 105.77  114.56
Luxembourg (Lux) | 105.12 10.87  9.24 13.54 15.01
Netherlands (Net) | 27.94 2.77 9.67 58.18 59.79
Portugal (Por) | 4.24 1670  9.27 | 66.32  77.39
Spain (Spa) 9.81 36.67 22.18 | 39.70 54.25
U.K. (UK) 17.64 3196 17.03 52.00 68.62

Note: Data corresponds to the general government consolidated
gross debt, reported in the framework of the excessive deficit pro-
cedure (based on ESA 1995) (UDGG). Observations for 2010 are
European Commission forecasts and revisions are possible two
years after the first publication.

In 2009, the stock of debt exceeded 100% for Italy and Greece, and is in all
cases larger than the 60% threshold imposed by the SGP. Similarly, the debt-gdp
ratio increased for almost all countries, except Luxembourg, the Netherlands
and Spain. The debt growth rate is thus positive in all Euro area since 2008.
The highest variation is observed for the period 2008 — 2009. Nevertheless, it
seems that a peak has been reached in 2009 as debt growth rates are expected
to decrease from 2010 onward. We also remark a negative relationship between
the level and the debt growth rate, indicating that countries with an important

stock of debt experienced a lower increase in their debt-gdp ratio.
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The expected consequence of the deterioration of the public debt is that
investors are requiring higher risk premiums. The government bond spread
should thus exhibit a similar pattern as the debt. Figure 4 represents its monthly
path since January 2008. Again the spread is calculated as the deviation from

the German 10 year government bond interest rate.!®
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Figure 4: Recent evolution of the government bond spread wrt Germany

Indeed, it appears that the spreads rose during the first semester of 2009

exceeding 1% differentials for all countries except for Austria, the Netherlands,

18Data are extracted from the I.F.S. Database of the IMF.
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France and the U.K. It almost jumped to 3% for Greece and Ireland, which
seem to be the countries that are the most likely to default according to finan-
cial market reactions. After mid-2009, the spreads fall again crossing back the
1% point differential indicating that tensions on sovereign debt, and thus the
probability for a European country to default, is consequently lower than in the
early 2009. Greece and Ireland constitute the exceptions, where risk premium
is substantially going up again at the end of the year 2009. Government bond
spreads also slightly rose for a group of countries inluding Portugal. So, markets
are considering that the situation is getting tenser for these countries. It is no-
ticeable that spreads are below the 1,000 bps threshold, a criterion proposed by
Pescatory and Sy (2007) to detect a sovereign debt crisis in emerging countries.
It indicates that the market still believes that the situation in Greece and Ire-
land is not alarming possibly because markets might be confident that they will
be supported by other Euro area member states if necessary. Other countries
like Spain and Portugal also experienced an increase in their government bond
spread in 2009. Their spread has also decreased substantially during the second
half 2009, which has subsequently increased again.

In order to investigate the link between the Sub-Prime crisis and the debt
vulnerability (or the probability of sovereign debt crisis), we consider 3 indica-
tors of the recent banking crisis: the total fiscal costs of the safety plans of the
banking sector, the amount of guarantees provided by the state to the financial
sector, and the decrease of the stock market index in 2008.'° Figures 5 to 7
indicate the link that may prevail between these 3 measures and the indica-
tors of sovereign debt crises (debt-gdp ratio and the government bond spread in
2009). It turns out that no clear link is observed when considering total fiscal
costs of the safety plans of the banking sector or the guarantees provided by
governments to the financial sector. The amount of support does not depend on
the debt situation of the country. This result is not surprising when considering

the guarantees, as they do not correspond to any direct costs as long as they

19Fiscal cost data are extracted from the IMF’s (2009) report on ” The State of Public Fi-
nances: Outlook and Medium - Term Policies After the 2008 Crisis”, stock exchange variations
in 2008 are calculated using the datastream stock market local indices.
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are not exercised (except for the possibility that as a result of the support, the
guarantor might have to pay a risk premium on its loans). With respect to the
fiscal costs induced by the banking saving plan, they do not seem to have had
much impact on the debt.2® This conclusion provides ez-post a motivation for
the decision of European governments to support the banking sector to avoid
its collapse.

On the contrary, a positive relationship can be detected between stock mar-
ket losses and debt-gdp ratio (or government bond spread): countries facing the
highest stock markets losses, are also the ones experiencing the highest debt-gdp
ratio and the highest risk premium. It is possible to explain theoretically this
linkage?! with a wealth effect (a decrease in stock market index leads to a neg-
ative wealth shock, having a negative impact on demand, implying a decrease
in fiscal income and thus a degradation of the debt stock relative to the gdp)

amplified by a decrease in output.

Figure 5: Banking saving plan and sovereign debt crisis

4.2 Remaining threats

This graphical empirical analysis leaves us with the feeling that the increase in
debt vulnerability observed in European countries is more driven by stock mar-

ket losses than government interventions aimed at rescuing the banking sector.

20 A similar conclusion can be reached when considering the growth rate of debt instead of
its level.
2lFormal tests should be implemented to assess the direction of the causality.

18



% Change in Stock Market,

[T

Figure 6: Guarantee to banks and sovereign debt crisis

0
e o

Gre

Aus o
o gy

oBel Aus o
et © Gre
5 60 o Bel
i Neto
w e z
o Ia
S Frao i
UK
©
Spa e oSpa
o
2 Ger
o L
Lux
a , . , , 0 . , . , ,

00 20 05 2

[ 60
Debt 2009 (in % of g)

1 15
Govt bond spread 2009

Figure 7: Stock market growth and sovereign debt crisis

19



This constitutes a positive indication for the coming months as stock markets
have been recovering since mid 2009. The previous figures also indicate that
the situation is on the way to be normalized after the early 2009 turbulences,
as the spread with respect to the German government bond is shrinking again
and the debt forecasts for 2010 seem to indicate a lower debt growth rate for
2010.

Nevertheless, potential threats are still present:

First, some countries, Greece in particular, to a lesser extent Ireland, are
still problematic. With respect to Greece, the debt-gdp ratio is far above 100%
and is expected to increase by 10% in 2010. Concerning Ireland, debt is much
lower (around 65%) but its growth rate is the highest in the Euro area (50%
this year and still 25% for 2010). As a consequence government spread for these
two countries is increasing again vis a vis of all other Euro area members. The
threat lies in the potential default of one of these countries. In such a case, it
would be likely?? to observe a spill-over of the crisis to all Euro area countries.

Second, governments have provided guarantees to the financial sectors. It
helped the markets to regain confidence and to save the banking sector from a
global collapse. Nevertheless, as some guarantees remain effective (via private-
public partnerships or simply via nationalization as in the UK) they constitute
a potential threat. In the case of a country default, banks holding government
bonds, may face huge losses which have to be covered by governments. Investor
confidence in Euro governments solvency would diminish causing an inevitable
contagious transmission of the sovereign debt crisis.

Third, as stressed by Sgherri and Zoli (2009), a huge part of the dynamics
of Euro area sovereign spreads is driven by common shocks. It thus means
that a crisis will likely be systemic rather than country-specific. Moreover,
even if spreads are converging again between Euro area countries, they could
disconnect from the U.S. or Japanese government bonds interest rates. In such

a case, the Euro would be under pressure, depreciating vis a vis of the US$ and

22The contagion phenomenon will be amplified by the high financial and trade interde-
pendence between these countries, as well as by a likely collapse in investors’ sentiments in
Europe.
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the Japanese Yen. The sovereign debt crisis would mute then into a currency
crisis. Even if the Euro has recently lost value with respect to the US$, the
interest rate spread between German and U.S. government bonds are stable
around 0.2% since mid October. Moreover, from a historical perspective the
value of the Euro is still fairly high compared to the US$. The likelihood of a
currency crisis remains nevertheless a potential threat.

Fourth, all the debates around the probable default of a Euro area country
could create the conditions for some speculators to generate a self-fulfilling cur-
rency or debt crisis (see Obstfeld, 1996 for a theoretical model of self-fulfilling
currency crisis). The mechanism behind such an event is simple: as the mar-
kets are uncertain about the probability of default of a country, any devastating
news?3 may provoke a massive sell of domestic government bonds, leading to
the impossibility for the government of refinancing and thus to a sovereign debt
crisis.

Finally, the Euro area may face serious institutional problems in the case of
the default of one of his members. From a legal point of view, the Maastricht
treaty contains a no-bail out clause that restricts the ways to provide support
to a member country facing default. A legal obligation to provide support
is explicitly ruled out. Such an article was included to avoid moral hazard:
if systematic help is provided to deficient governments, they will one day or
another take advantage of the situation. Nevertheless, as the risk of contagion
of a sovereign debt crisis would be important and as it is neither conceivable nor
legally possible to exclude a member country from the Euro area, de Grauwe
(2009) invokes Art. 100 of the Maastricht treaty, to allow EU governments to
freely bail-out a country if needed. Such an intervention could nevertheless not
be implemented via the ECB, which contrary to the U.S. Federal reserve system,
is not allowed to intervene and finance the deficit encountered by a member
country. ECB’s possibilities of action are limited to acceptance of bonds as

collateral for new loans. So to face liquidity problems and to avoid the rescue

23For example, a simple interview of George Sorros initiated the speculative attack against
the British Pound in 1992.
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by a non-European lender as the IMF, some voices already call for the creation
of a European Monetary Fund. Anyway, even if the threat of a sovereign debt
crisis disappears, European authorities cannot ignore anymore the possibility
of such an event in the future and thus they will have to reassess the legal

framework for a common intervention in the light of the crises experiences.

5 Conclusion

This paper’s objective is to shed some light on and to contribute to, the under-
standing of the causes of a possible mutation of the Sub-Prime crisis into that of
a sovereign debt crisis. After presenting the different criteria used to define and
measure the debt vulnerability, the balance sheet approach (BSA) is presented
in order to illustrate the connections between the different types of crises and
the mechanisms propagating a crisis and possibly igniting the next one. In the
empirical part, we report the results of a graphical analysis to check the perti-
nence of the fear for a future sovereign debt crisis in Europe. The analysis leaves
us with the feeling that at the end 2009 the probability of observing a Euro area
country defaulting is less important than six month earlier. Nevertheless, the
serious threats, concerning in particular Greece and Ireland, do not permit to
exclude the future occurrence of a contagious or self-fulfilling, sovereign debt or
currency crises in the Euro area.

Wether or not such a crisis occurs in the coming months, these debates should
tend to create a revival of studies on the relation between banking and sovereign
debt crises. The story is no more forgotten and it is certain that during the next
financial turmoils, particular attention will be paid to the public accounts. The
fear of a potential sovereign debt crisis in Euro area, will also force European
authorities to update the legal framework to address such events, considering
that they are, after all, not so rare.

We can hope that this lesson will strengthen Euro area countries when facing

future crises.

22



References

1]

Borpo, M. D., B. EICHENGREEN, D. KLINGEBIEL AND M. S.
MARTINEZ-PERIA (2001) ”Financial crises: lessons from the last 120

years”, Economic Policy.

BORENSZTEIN, E. AND U. PanNizzA, (2009) ”The Costs of Sovereign De-

fault,” IMF Staff Papers, 56(4),683-741,

CANTOR R.AND F. PACKER 1995. ”Sovereign credit ratings,” Current Is-

sues in Economics and Finance, Federal Reserve Bank of New York.

CORSETTI, G. AND B. MACKOWIAK (2006) ”Fiscal imbalances and the
dynamics of currency crises,” European Economic Review, 50(5), 1317-

1338.

DELL’ARICCIA, G., E. DETRAGIACHE AND RAJAN, R. (2008) The Real
Effect of Banking Crises,. Journal of Financial Intermediation, vol. 17(1),

pages 89-112.

Froop, R.P. aAND P.M. GARBER (1984), ”Collapsing Exchange Rate
Regimes: Some Linear Examples”, Journal of International Economics,

17, 1-13.

GLICK, R., AND HuTCHISON, M. (2000), Banking and Currency Crises:
How Common Are the Twins? Working Paper No. 01/2000, the Hong Kong

Institute for Monetary Research.

DE GRAUWE, P. (2009) Greece: The start of a systemic crisis of the Eu-

rozone? vox http://www.voxeu.org/index.php?q=node/4384.

HurcaisoN, M. M. AND Noy, I. (2006) ”Sudden stops and the Mexican
wave: Currency crises, capital flow reversals and output loss in emerging

markets,” Journal of Development Economics, vol. 79(1), 225-248.

23



[10]

[11]

[12]

[13]

[14]

MANASSE P., A. SCHIMMELPFENNIG AND N. ROUBINI, (2003) ”Predict-
ing Sovereign Debt Crises,” IMF Working Papers 03/221, International
Monetary Fund.

OBSTFELD, M., (1996) "Models of Currency Crises with Self-fulfilling Fea-
tures”, European Economic Review, 1 40, 1037-1048.

PEscaTORI, A. AND A.N.R. Sy, (2007) ”Are Debt Crises Adequately
Defined?,” IMF Staff Papers, vol. 54(2), 306-337.

REINHART, C. AND ROGOFF, K., (2009) ”This Time Its Different: Eight
Centuries of Financial Folly-Preface,” MPRA Paper 17451, University Li-

brary of Munich, Germany.

REINHART, C. M. AND K. S. ROGOFF, (2008a) ” The Forgotten History of
Domestic Debt,” NBER Working Papers 13946, National Bureau of Eco-

nomic Research.

REINHART, C. M. AND K. S. ROGOFF, (2008b) ” Banking Crises: An Equal
Opportunity Menace,” NBER, Working Papers 14587, National Bureau of

Economic Research.

REINHART, C. M., K.S. ROGOFF AND M. A. SAVASTANO, (2003) ”Ad-
dicted to Dollars,” NBER Working Papers 10015, National Bureau of Eco-

nomic Research.

ROSENBERG, C., I. HaLikiAs, B. Housg, C. KELLER, J.,A. PITT, AND
B. SETSER (2005) ”Debt-Related Vulnerabilities and Financial Crises An
Application of the Balance Sheet Approach to Emerging Market Coun-
tries”, IMF Occasional Paper 240.

SGHERRI, S. AND E. ZoL1, (2009), ”Euro Area Sovereign Risk During the
Crisis,” IMF Working Papers 09/222, International Monetary Fund.

SLAVILA, A. , (2008) ”Sovereign Bond Rating versus Interest Rate Spreads
as Measures of sovereign Default Risk,” Master thesis, Maastricht Univer-

sity School of Business and Economics.

24



[20] Sy, A.N.R. , (2004) "Rating the rating agencies: Anticipating currency
crises or debt crises?,” Journal of Banking and Finance, 28(11), 845-2867.

25



CESifo Working Paper Series

for full list see www.cesifo-group.org/wp
(address: Poschingerstr. 5, 81679 Munich, Germany, office@cesifo.de)

2937 Mark Armstrong and Steffen Huck, Behavioral Economics as Applied to Firms: A
Primer, February 2010

2938 Guglielmo Maria Caporale and Alessandro Girardi, Price Formation on the EuroMTS
Platform, February 2010

2939 Hans Gersbach, Democratic Provision of Divisible Public Goods, February 2010

2940 Adam Isen and Betsey Stevenson, Women’s Education and Family Behavior: Trends in
Marriage, Divorce and Fertility, February 2010

2941 Peter Debaere, Holger Gorg and Horst Raff, Greasing the Wheels of International
Commerce: How Services Facilitate Firms’ International Sourcing, February 2010

2942 Emanuele Forlani, Competition in the Service Sector and the Performances of
Manufacturing Firms: Does Liberalization Matter?, February 2010

2943 James M. Malcomson, Do Managers with Limited Liability Take More Risky
Decisions? An Information Acquisition Model, February 2010

2944 Florian Englmaier and Steve Leider, Gift Exchange in the Lab — It is not (only) how
much you give ..., February 2010

2945 Andrea Bassanini and Giorgio Brunello, Barriers to Entry, Deregulation and Workplace
Training: A Theoretical Model with Evidence from Europe, February 2010

2946 Jan-Emmanuel De Neve, James H. Fowler and Bruno S. Frey, Genes, Economics, and
Happiness, February 2010

2947 Camille Cornand and Frank Heinemann, Measuring Agents’ Reaction to Private and
Public Information in Games with Strategic Complementarities, February 2010

2948 Roel Beetsma and Massimo Giuliodori, Discretionary Fiscal Policy: Review and
Estimates for the EU, February 2010

2949 Agnieszka Markiewicz, Monetary Policy, Model Uncertainty and Exchange Rate
Volatility, February 2010

2950 Hans Dewachter and Leonardo Iania, An Extended Macro-Finance Model with
Financial Factors, February 2010

2951 Helmuth Cremer, Philippe De Donder and Pierre Pestieau, Education and Social
Mobility, February 2010



2952 Zuzana Brixiova and Balazs Egert, Modeling Institutions, Start-Ups and Productivity
during Transition, February 2010

2953 Roland Strausz, The Political Economy of Regulatory Risk, February 2010

2954 Sanjay Jain, Sumon Majumdar and Sharun W. Mukand, Workers without Borders?
Culture, Migration and the Political Limits to Globalization, February 2010

2955 Andreas Irmen, Steady-State Growth and the Elasticity of Substitution, February 2010

2956 Bengt-Arne Wickstrom, The Optimal Babel — An Economic Framework for the
Analysis of Dynamic Language Rights, February 2010

2957 Stefan Bauernschuster and Helmut Rainer, From Politics to the Family: How Sex-Role
Attitudes Keep on Diverging in Reunified Germany, February 2010

2958 Patricia Funk and Christina Gathmann, How do Electoral Systems Affect Fiscal Policy?
Evidence from State and Local Governments, 1890 to 2005, February 2010

2959 Betsey Stevenson, Beyond the Classroom: Using Title IX to Measure the Return to
High School Sports, February 2010

2960 R. Quentin Grafton, Tom Kompas and Ngo Van Long, Biofuels Subsidies and the
Green Paradox, February 2010

2961 Oliver Falck, Stephan Heblich, Alfred Lameli and Jens Suedekum, Dialects, Cultural
Identity, and Economic Exchange, February 2010

2962 Bard Harstad, The Dynamics of Climate Agreements, February 2010

2963 Frederick van der Ploeg and Cees Withagen, Is There Really a Green Paradox?,
February 2010

2964 Ingo Vogelsang, Incentive Regulation, Investments and Technological Change,
February 2010

2965 Jan C. van Ours and Lenny Stoeldraijer, Age, Wage and Productivity, February 2010
2966 Michael Hoel, Climate Change and Carbon Tax Expectations, February 2010

2967 Tommaso Nannicini and Roberto Ricciuti, Autocratic Transitions and Growth, February
2010

2968 Sebastian Brauer and Frank Westermann, A Note on the Time Series Measure of
Conservatism, February 2010

2969 Wolfram F. Richter, Efficient Education Policy — A Second-Order Elasticity Rule,
February 2010



2970 Tomer Blumkin, Yoram Margalioth and Efraim Sadka, Taxing Children: The Re-
distributive Role of Child Benefits — Revisited, February 2010

2971 Chang Woon Nam and Georg Wamser, Application of Regionally Varying
Additionality Degrees in the Practice of EU Cohesion Policy, February 2010

2972 Ali Bayar, Frédéric Dramais, Cristina Mohora, Masudi Opese and Bram Smeets,
Modeling Russia for Climate Change Issues, February 2010

2973 Magnus Soderberg, Informal Benchmarks as a Source of Regulatory Threat in
Unregulated Utility Sectors, March 2010

2974 Piotr Wdowinski and Marta Malecka, Asymmetry in Volatility: A Comparison of
Developed and Transition Stock Markets, March 2010

2975 Frans van Winden, Michal Krawczyk and Astrid Hopfensitz, Investment, Resolution of
Risk, and the Role of Affect, March 2010

2976 Hyun-Ju Koh and Nadine Riedel, Do Governments Tax Agglomeration Rents?, March
2010

2977 Johann K. Brunner and Susanne Pech, Optimum Taxation of Bequests in a Model with
Initial Wealth, March 2010

2978 Guglielmo Maria Caporale and Nicola Spagnolo, Stock Market Integration between
three CEECs, Russia and the UK, March 2010

2979 Florian Englmaier, Ales Filipi and Ravi Singh, Incentives, Reputation and the
Allocation of Authority, March 2010

2980 Konstantinos Angelopoulos, George Economides and Apostolis Philippopoulos, What
is the Best Environmental Policy? Taxes, Permits and Rules under Economic and
Environmental Uncertainty, March 2010

2981 Frederick van der Ploeg, Rapacious Resource Depletion, Excessive Investment and
Insecure Property Rights, March 2010

2982 Wolfram F. Richter and Christoph Braun, Efficient Subsidization of Human Capital
Accumulation with Overlapping Generations and Endogenous Growth, March 2010

2983 Francesco Cinnirella, Marc Piopiunik and Joachim Winter, Why Does Height Matter for
Educational Attainment? Evidence from German Pre-Teen Children, March 2010

2984 Bernard Van Praag, Well-being Inequality and Reference Groups — An Agenda for New
Research, March 2010

2985 Francesca Barion, Raffaele Miniaci, Paolo M. Panteghini and Maria Laura Parisi, Profit
Shifting by Debt Financing in Europe, March 2010



2986 Alexander Haupt and Magdalena Stadejek, The Choice of Environmental Policy
Instruments: Energy Efficiency and Redistribution, March 2010

2987 John Komlos and Marek Brabec, The Trend of BMI Values among US Adults, March
2010

2988 Emanuele Massetti and Lea Nicita, The Optimal Climate Policy Portfolio when
Knowledge Spills across Sectors, March 2010

2989 Helmut Rainer and Thomas Siedler, Family Location and Caregiving Patterns from an
International Perspective, March 2010

2990 Toru Kikuchi and Ngo Van Long, A Simple Model of Service Offshoring with Time
Zone Differences, March 2010

2991 Assaf Razin, Efraim Sadka and Benjarong Suwankiri, Migration and the Welfare State:
Dynamic Political-Economy Theory, March 2010

2992 Bard Harstad, Buy Coal! Deposit Markets Prevent Carbon Leakage, March 2010

2993 Axel Dreher, Stephan Klasen, James Raymond Vreeland and Eric Werker, The Costs of
Favoritism: Is Politically-driven Aid less Effective?, March 2010

2994 Sven Neelsen and Thomas Stratmann, Effects of Prenatal and Early Life Malnutrition:
Evidence from the Greek Famine, March 2010

2995 Claude Hillinger and Bernd Siissmuth, The Quantity Theory of Money: An Assessment
of its Real Linchpin Prediction, March 2010

2996 Matthew M. Chingos and Martin R. West, Do More Effective Teachers Earn More
Outside of the Classroom?, March 2010

2997 Laurence Jacquet and Dirk Van de gaer, A Comparison of Optimal Tax Policies when
Compensation or Responsibility Matter, March 2010

2998 Valentina Bosetti, Carlo Carraro, Romain Duval and Massimo Tavoni, What Should we
Expect from Innovation? A Model-Based Assessment of the Environmental and
Mitigation Cost Implications of Climate-Related R&D, March 2010

2999 Scott Alan Carson, Nineteenth Century Stature and Family Size: Binding Constraint or
Productive Labor Force?, March 2010

3000 Jukka Pirttild and Ilpo Suoniemi, Public Provision, Commodity Demand and Hours of
Work: An Empirical Analysis, March 2010

3001 Bertrand Candelon and Franz C. Palm, Banking and Debt Crises in Europe: The
Dangerous Liaisons?, March 2010





