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1 Introduction

The current crisis in the Eurozone, created by the problem of sovereign debt
defaults, the con�icts about "bailouts" together with the debate about construc-
tion of "bailout funds" and a "banking union" stem from a basic failure of risk
management in the initial design of the Eurosystem, the failure to take account
of the question:
What arrangements should be put in place to deal with the risk of sovereign

debt defaults taking place in some states of the world with positive probability?
The approach of trying to place constraints on risky actions of Eurozone

countries as stipulated by the Maastricht Treaty, for example on the choice of
public sector de�cits, is clearly inadequate because it lacks credible incentives
and punishments. Likewise, the promise not to bail out countries ex post as
stated in the "no-bailout clause" of that treaty is also inadequate, as economic
agents in �nancial markets do not see the promise as credible. The recent
experience simply leaves a legacy of ambiguity and uncertainty about the extent
to which "haircuts" may be demanded or bailouts granted.
This paper argues that a more fruitful approach is to draw on the economics

of insurance markets to provide a conceptual basis for the design of the Eu-
rosystem that will deal with this problem in the future.
In our model, we consider n countries in the world economy. The countries

have already formed a monetary union and so have a common currency. Thus
there is no exchange rate risk. The only source of risk is the possibility of
a default in one or more of the countries. All countries� governments issue
sovereign debt so as to maximise expected national welfare or, since citizens are
assumed to be risk neutral, expected national income. Investors who reside all
over the world choose portfolios containing the countries�debt as well as other
assets so as to maximise their expected income.
We analyse and compare the debt levels, the interest rates and welfare for

two situations: the counterfactual benchmark case in which we assume that the
threat of no bailouts is fully credible, and a case in which we show that a mutual
insurance fund can be established that is just as good in terms of e¢ ciency and
covers indemnities arising out of sovereign debt defaults almost certainly. It
turns out that countries choose the optimal levels of debt in both situations and
that only the countries�interest rates di¤er. The countries choose the optimal
debt levels as they have to compensate either, in the �rst case, the investors, in
form of interest rate risk premia or, in the second case, the mutual insurance
fund by payment of their insurance premia. Their interest rates di¤er across
the two situations exactly by their interest rate risk premia.
The main conclusion of the paper is therefore that an appropriately designed

mutual insurance scheme against the risk of sovereign debt default, where premia
are risk-based, is e¤ectively equivalent to a system in which the no-bailout
promise is fully credible. The insurance premia replace the risk premia on
interest rates that would prevail if investors fully believed in the no-bailout
commitment. An important aspect of the insurance scheme therefore is that it
eliminates the ambiguity that persists under purely bond-based proposals of the
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kinds that have been made recently, and which are further discussed below. It
also removes the risk of the kind of political and economic crises that have been
observed to follow when sovereign debt defaults, or the imminent occurrence of
them, have to be dealt with ex post in an ad hoc way. Finally, it avoids the
political controversy and in�ation risks involved in a "whatever it takes" type
of solution through the central banking system.
The simple form of insurance model we present here should not be taken

too literally. Once we clarify the principles of the mutual insurance fund we
will deal with the possibilities of "realistic" implementation and the institu-
tional arrangements necessary for that. Finally, we will explain why currently
popular proposals such as: the European Stability Mechanism, Eurobonds, a
distinction between "blue" and "red" bonds (Bruegel, 2010), debt repayment
funds (German Council of Economic Experts, 2011), "stability bonds" (Eu-
ropean Commission, 2011), partial sovereign bond insurance by the European
Stability Mechanism (Dübel, 2011), and a multi-stage crisis mechanism (EEAG,
2011) are not appropriate tools to stabilise and structure the sovereign debt
problem in the euro area in the light of our analysis. Basically, all these pro-
posals are missing ex ante compensation for the aid that they o¤er in case of
default, thus, if implemented, further boosting the accumulation of sovereign
debt in the Eurozone and contributing to an additional destabilisation of its
situation. The opposite is true for our insurance approach, which in this form
has not yet been put forward for dealing with the problem of sovereign debt
defaults (especially not in a formal way!), and therefore can be considered as
new and pioneering for tackling the crisis in the Eurozone.
Though the insurance idea is original to this paper, there is a related body

of research, in particular the literature on the role of commitment problems in
debt accumulation, including contributions on monetary unions (e.g. Beetsma
& Bovenberg, 1999; Beetsma & Uhlig, 1999; Chari & Kehoe, 2007 and 2008;
Cooper & Kempf, 2004; Cooper et al., 2010; Uhlig, 2003) and �scal federalism
(e.g. Cooper et al., 2008; Crivelli & Staal, 2013; Goodspeed, 2002; Wildasin,
1997). Our insurance approach is motivated by the excessive incentives to accu-
mulate debt arising from the commitment problem to no bailouts in a monetary
union.1 Similar commitment problems exist in the literature on central bank
control of in�ation in a monetary union, and in the �scal federalism literature.
Our model di¤ers from these in that uncertainty plays a central role to the idea
of an insurance solution.

2 Sovereign Debt Accumulation in a Monetary
Union: The Model

This paper argues that the problem of sovereign debt defaults in the Eurozone
is basically one of risk management and that the establishment of a mutual

1Concerning the mathematical derivation compare Arnold (2014), Chapter 3. Intuitively,
countries choose too high debt levels because they do not have to compensate anybody for
their risk ex ante.
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insurance fund is the most appropriate solution. Here we present the model on
which the argument is based.

2.1 Overview

We consider the governments of n countries in the world economy constituting
a monetary union and investors residing all over the world, demanding and
supplying capital on the world capital market so as to maximise their respective
utilities.
Each country�s government borrows money on the world capital market by

issuing bonds at a nominal interest rate ri, i = 1; :::n, so as to maximise expected
national welfare or, since citizens are assumed to be risk neutral, expected na-
tional income. Concretely, the governments employ the capital in the production
of goods, for example undertake public investment in infrastructure, education
and health services, which bene�t their populations of consumers.
The production process involves uncertainty and is described by

Yi =

Z �1i

�0i

Yi (Di; �i) dFi (�i) i = 1; :::n (1)

where Yi is real production and Di is capital = nominal debt. The pa-
rameter �i 2

�
�0i ; �

1
i

�
with cumulative distribution function Fi (�i) introduces

uncertainty. The production function Yi (�) satis�es the Inada conditions.2 Yi
is therefore increasing at a decreasing rate in Di for given �i; Yi and @Yi=@Di
are increasing in �i for given Di. We assume throughout the discussion of the
model that the countries�risks as expressed by the Fi (�i) are statistically inde-
pendent. The implementation of the type of system we are proposing would of
course require correlation of risks to be taken into account. This is a standard
issue in insurance economics.
A country su¤ers a default if the productivity of the government�s investment

turns out to be so low that it cannot repay its debt plus interest,

Yi (Di; �i) < (1 + ri)Di i = 1; :::n (2)

The default probability of country i is then de�ned as

�i =

Z �̂i

�0i

dFi (�i) = Fi

�
�̂i

�
i = 1; :::n (3)

where �̂i is a critical value of �i that satis�es

Yi

�
Di; �̂i

�
� (1 + ri)Di = 0 (4)

2The Inada conditions for the production function Yi (�) are: [1] Yi (Di = 0) = 0, [2] Yi (�)
is continuously di¤erentiable in Di, [3]

@Yi
@Di

> 0, [4] @
2Yi
@D2

i

< 0, [5] lim
Di!0

@Yi
@Di

= +1, and [6]

lim
Di!+1

@Yi
@Di

= 0. Compare Inada (1963).
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�̂i is therefore an implicit function of ri and Di. From the Implicit Function
Theorem it follows that

@�i
@Di

= fi

�
�̂i

� @�̂i
@Di

= �fi
�
�̂i

�0@@Yi
�
Di; �̂i

�
@Di

� (1 + ri)

1A =@Yi
�
Di; �̂i

�
@�i

(5)

@�i
@ri

= fi

�
�̂i

� @�̂i
@ri

= fi

�
�̂i

�
Di=

@Yi

�
Di; �̂i

�
@�i

> 0 (6)

The default probability increases with the debt level if the marginal product
of debt, @Yi=@Di, in state �̂i is less than the rate of return that has to be paid
on it, 1+ ri (this is ful�lled with the Inada conditions), while an increase in the
interest rate always increases default risk.
If country i defaults, it can either renege on its total debt or repay debt to

the extent it is able to. The proportion i of debt claims that country i is able
to repay in case of default satis�es

i (1 + ri)Di � Yi (Di; �i) = 0 (7)

1 � i models the "haircut", in that it gives the proportion of debt claims
that are not met given default. From the Implicit Function Theorem it follows
that, for i 2 (0; 1);

@i
@Di

= �
�
i (1 + ri)�

@Yi (Di; �i)

@Di

�
= [(1 + ri)Di] (8)

@i
@�i

=
@Yi (Di; �i)

@�i
= [(1 + ri)Di] > 0 (9)

@i
@ri

= �iDi= [(1 + ri)Di] < 0 (10)

Thus, the proportion of debt claims that are met given default decreases
with the debt level if the marginal product of debt in state �i is less than its
remuneration (this, too, is ful�lled with the Inada conditions), while it always
increases with the productivity and decreases with the interest rate.
Each investor has an initial wealth level W 0 and lends money through the

world capital market by buying either government bonds of the n countries or
investing elsewhere in the world economy at the risk free interest rate �r so as
to maximise her expected income. For simplicity, the investors who reside in
country i = 1; :::n are assumed to bene�t only from private investment. They
are not consumers, i.e. they are neither bene�ciaries nor bearer of costs with
regard to public investment. Moreover, they neither pay for potential bailouts
nor bear the costs of insurance� here, it is the consumers who foot the bill.
The world capital market is characterised by perfect competition. The bond

issues of the n countries are assumed to be small compared to the volume of
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other investment possibilities and investors many in number so that governments
and investors act as price takers, i.e. take the risk free interest rate �r as given.
The sequence of actions is as follows: In stage 1, governments issue bonds;

in stage 2, investors buy these bonds or invest elsewhere in the world economy;
in stage 3, after the governments have invested the capital in goods production,
the veil of uncertainty is lifted, i.e. the productivity parameters are realised.
We consider and compare the cases of a credible no-bailout policy and a

mutual insurance fund, and show that they are formally equivalent, except in
respect of the interest rates that individual countries pay in equilibrium. In the
case of a credible no-bailout policy, investors are faced with a haircut if there
is a sovereign debt default; in the case of a mutual insurance fund countries
pay risk-related insurance premia into a mutual fund, from which they receive
indemnities in case of default su¢ cient to pay o¤ debt and prevent a haircut for
the investors in their bonds. As a separate transaction, countries also provide
reserves intended to meet �uctuations in aggregate claims above their expected
value. These are invested at the risk-free market rate of interest, so countries�
subscriptions to reserves are decoupled from the insurance premia they pay.3

We solve the model by backward induction for the case of a credible no-
bailout policy in Subsection 2.2 and for the case of a mutual insurance fund in
Subsection 2.3. These solutions are compared in Subsection 2.4. The section
ends with an explanation of the role of reserve payments in the case of a mutual
insurance fund.

2.2 Credible No-Bailout Policy

In this case investors expect that they will su¤er a haircut if they buy gov-
ernment bonds of countries in the monetary union and one or more of them
su¤ers a default. This not only has an e¤ect on their required interest rates but
also on the governments�debt levels since governments, because of the assumed
time structure, anticipate the behaviour of investors. We consider two possible
scenarios: in the �rst, the country simply defaults on its entire debt if it cannot
repay any of it. In the second, it repays whatever it can and defaults on the
rest. Provided it is certain ex ante which of these scenarios will prevail, there
is no essential di¤erence in the results, though of course the insurance or risk
premia will di¤er between the two scenarios. We obtain the speci�c e¤ects by
solving the model backward.
In stage 2, each investor invests in government bonds of country i = 1; :::n

or elsewhere in the world economy so as to maximise her expected income.
Concretely, she chooses holdings bi in country i bonds, i = 1; :::n, while the
capital that she invests in other assets is determined as residual of her initial
wealth level W 0. If countries renege on their total debt in case of default, her

3These reserves, standard in the insurance world, are usually called "underwriting reserves"
and are necessary because the variance of a sum of n random variables, here the loss claims,
is positive and increases with n; while "fair premia" of the kind considered here give premium
income equal to the expected value of the sum.
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expected income or end of period wealth level is given by

�W =
nX
i=1

[1� �i] (1 + ri)bi + (1 + �r)
"
W 0 �

nX
i=1

bi

#
(11)

and if they repay debt to the extent they are able to,

�W =
nX
i=1

[1� �i +
Z �̂i

�0i

i(�i)dFi](1 + ri)bi + (1 + �r)

"
W 0 �

nX
i=1

bi

#
(12)

The First Order Conditions (FOCs) imply that an interior solution of the
portfolio choice problem requires, respectively

[1� �i](1 + ri) = 1 + �r 8i (13)

or

[1� �i +
Z �̂i

�0i

i(�i)dFi](1 + ri) = 1 + �r 8i (14)

i.e. we have an arbitrage condition on the equivalence of expected interest

payments. The optimal bondholdings are any bi 2
�
0;W 0

�
; 8i, with

nX
i=1

bi �

W 0; and the expected end of period wealth is �W = (1 + �r)W 0.
In stage 1, each country�s government issues bonds, i.e. chooses its debt

level Di, i = 1; :::n, so as to maximise its expected national income anticipating
the portfolio choice of investors. The expected national income of country i, if
it reneges on its total debt in case of default, is given by

�Gi = �Wi +

Z �1i

�0i

Yi(Di; �i)dFi � [1� �i (Di)](1 + ri)Di (15)

and if it repays debt to the extent it is able to,

�Gi = �Wi +

Z �1i

�̂i

Yi(Di; �i)dFi � [1� �i (Di)] (1 + ri)Di (16)

where �Wi = (1 + �r)W
0
i denotes the expected income of investors who reside

in country i and in sum have an initial wealth level of W 0
i .

Conditions (13) or (14), respectively, simplify this objective function to

�Gi = �Wi +

Z �1i

�0i

Yi(Di; �i)dFi � (1 + �r)Di (17)

in either case, so that the FOC is given byZ �1i

�0i

@Yi
@Di

dFi = 1 + �r (18)

7



As 1 + �r = [1� �i] (1 + ri) and [1� �i +
R �̂i
�0i
i(�i)dFi](1 + ri), respectively,

country i pays debt, in expectation, according to its expected marginal product.
The optimal debt level is implicitly determined by (18). From the Implicit
Function Theorem it follows that

@Di
@�r

= 1=

Z �1i

�0i

@2Yi
@D2

i

dFi < 0 (19)

The optimal debt level of country i decreases with the risk free interest rate
�r. The expected welfare of country i is given by (17) whereby Di is implicitly
determined by (18).

2.3 Mutual Insurance Fund

Now countries pay insurance premia into a fund from which they receive indem-
nities in case of default, which prevent a haircut for the investors in their bonds.
Investors take the insurance into account when they choose their portfolio, i.e.
specify the interest rates for which they are willing to buy government bonds.
Moreover, insurance a¤ects the governments�debt decision as governments an-
ticipate the behaviour of investors due to the selected time structure. Before we
derive the speci�c e¤ects by backward solution we specify the elements of the
mutual insurance fund.
We consider a mutual insurance fund that o¤ers full insurance in the form

of an indemnity that covers a country�s haircut in the event of default for a fair
premium. The indemnity function, if country i reneges on its total debt in case
of default, is therefore given by

Ii =

�
(1 + ri)Di if �i < �̂i

0 if �i � �̂i
(20)

and if it pays debt to the extent it is able to,

Ii =

�
(1 + ri)Di � Yi(Di; �i) if �i < �̂i

0 if �i � �̂i
(21)

As the insurance premium is fair, it is equal to the expected value of the
indemnity,

�i =

Z �1i

�0i

Ii(Di; �i)dFi (22)

Thus, the insurance premium, if country i reneges on its total debt in case
of default, is given by

�i = �i (Di) (1 + ri)Di (23)

and if it pays debt to the extent it is able to,
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�i = �i (Di) (1 + ri)Di �
Z �̂i

�0i

Yi(Di; �i)dFi (24)

In stage 2, each investor chooses holdings bi in country i bonds, i = 1; :::n,
so as to maximise her expected income that is certain and given by

�W =
nX
i=1

(1 + ri)bi + (1 + �r)

"
W 0 �

nX
i=1

bi

#
(25)

The FOCs imply that an interior solution of the portfolio choice problem
requires

1 + ri = 1 + �r 8i (26)

i.e. the equivalence of interest rates. The optimal bondholdings are again

bi 2
�
0;W 0

�
, 8i, with

nX
i=1

bi � W 0, and the certain end of period wealth is

�W = (1 + �r)W 0.
In stage 1, each country�s government chooses its debt level Di, i = 1; :::n, so

as to maximise its expected national income anticipating the portfolio choice of
investors and taking into account the e¤ect of its choice of debt on its insurance
premium. The expected national income of country i, if it reneges on its total
debt in case of default, is given by

�Gi = �Wi +

Z �1i

�0i

Yi(Di; �i)dFi � [1� �i (Di)] (1 + ri)Di � �i (27)

and if it repays debt to the extent it is able to,

�Gi = �Wi +

Z �1i

�̂i

Yi(Di; �i)dFi � [1� �i (Di)] (1 + ri)Di � �i (28)

Condition (26) and equations (23) and (24), respectively, simplify the objective
function again to

�Gi = �Wi +

Z �1i

�0i

Yi(Di; �i)dFi � (1 + �r)Di (29)

in either case so that the FOC is again given byZ �1i

�0i

@Yi
@Di

dFi = 1 + �r (30)

Since 1+�r = 1+ri, similar to the case of a credible no-bailout policy, debt is
paid according to its expected marginal product, the slight di¤erence being that
it is paid that way not only in expectation but for all realisations of productivity.
The optimal debt level is the same as in the previous case and again decreases
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with the risk free interest rate �r; the expected welfare also remains unchanged
compared to the case before.

2.4 Comparison of Credible No-Bailout Policy and Mu-
tual Insurance Fund

In the last two subsections we showed that countries choose the same debt
levels in the cases of a credible no-bailout policy and a mutual insurance fund.
Note that they also choose the e¢ cient levels of debt as their FOCs imply
the equivalence of expected marginal products in either case. Consequently, a
credible no-bailout policy and full insurance are not only equally good but also
�rst best in terms of e¢ ciency. The reason the countries choose the optimal
debt levels is that they have to internalise the costs of the risk of a default that
they create by choice of their debt level. In the case of a credible no-bailout
policy, the costs in case of default are borne by the investors; the countries have
to compensate them for their risk in terms of an interest rate risk premium. In
the case of full insurance, the bearer of costs in case of default is the mutual
insurance fund; the countries have to compensate it for their risk in terms of
an insurance premium. As countries have to compensate someone for their risk
they are forced to internalise its costs and no market failure arises.
Note that the assumption of risk neutral investors leads to an underestimate

of the bene�ts of the insurance solution. Under a credible no-bailout rule in-
vestors bear the default risk, whereas under the mutual insurance arrangement
they do not. If investors are risk averse the insurance pool would do an even
better job than the no-bailout rule since it also implies gains from risk reduction.

2.5 The Need for Reserves under an Insurance Scheme

The sum of claims in any one period is a random variable, the realised value of
which in any given period may exceed premium income in that period. Thus
reserves must be provided that reduce the probability of the insurance fund not
being able to meet claims to almost zero. However, the subscription of these
funds are in this model not a real cost since they can be held in the form of
riskless bonds earning the market rate �r: They can be raised by the Eurozone
countries, possibly as lump-sum contributions that are equal for all countries,
or possibly as Eurobonds, or as speci�c liabilities of the insurance agency (see
below). In insurance economics it is a standard proposition that, by the Weak
Law of Large Numbers, as the number of insureds n ! 1 the value of these
required reserves per insured tends to zero, which in ordinary insurance markets
represents a form of economy of scale. In the present case however, it is very
unlikely that the number of Eurozone countries will ever be su¢ ciently large
that the cost of reserves per country would be approximately zero. However,
the key aspect of the model presented above is that the premium a country pays
should re�ect only its default risk. As just suggested, required reserves can be
raised in a way that leaves this premium una¤ected. In that sense the present
model di¤ers from the standard analysis of an insurance market. Note however
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that care must be taken to ensure that the existence of the reserves raised in this
way does not allow distortion of the premia away from their representation of the
true riskiness of a country�s debt issuance policy, for example by subsidising the
premia of high risk small countries with low per capita incomes. The purpose
of the premia is to induce the countries to choose appropriate levels of debt.
It should be clear that with �nite reserves, there remains a positive, if small,

probability that the mutual insurance fund could not be able to meet all claims.
In this case, the mutual insurance fund could ask for additional funds from
non-defaulting countries.

3 Institutional Issues of a Eurozone Default Risk
Pool (EDRP)

On the basis of the analysis in Section 2 we propose that the European Monetary
Union (EMU) establishes an EDRP� a mutual insurance fund for dealing with
sovereign default risk. The �rst step in the direction of this important new
institution will be to formulate a treaty that establishes it and sets out the
details of how it would operate. As a mutual insurance contract the treaty has
to include, at a minimum, the following elements: identi�cation of participating
parties, the particular subject and risk covered, subjects and risks not covered
(exclusions), the period of coverage, amounts of coverage, premia, the periodicity
of premia, rules of conduct, penalties for misconduct, and the procedures in case
of dispute. Clearly it is beyond the scope of this paper to formulate in detail
such a treaty, but we �nd it useful to make the following points on the basis of
the analysis in the previous sections.4

3.1 Participation of Eurozone Countries

The participating parties are all those countries in the Eurozone, although it
could be argued that the EDRP should also be open to the other member states
of the European Union. On the one hand, as interest rates in the European
Union were quite heterogeneous before the euro was introduced, and the inter-
est rate convergence after its introduction took place primarily for euro area
countries and much less for other member states, the problem of sovereign debt
default seems to concern the Eurozone rather than the European Union as a
whole. On the other hand, there are external e¤ects on all European Union
countries arising from a default of one or more non-euro area countries and, un-
der the mutual insurance system, what matters is the projected debt creation
of the country concerned rather than monetary policy per se. It should also be
noted however that there would be an element of foreign exchange risk that does
not apply within the Eurozone. Probably the best approach would be to restrict
at least initially membership to Eurozone countries with the possibility, once
the insurance pool is tried and tested, to extend it to other European Union

4For more details see Arnold (2014), Chapter 10.
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countries. At the same time, membership of the EDRP should be a necessary
condition of membership of the Eurozone: A country that did not accept the
insurance premia implied by its proposed debt policy should be required to leave
the Eurozone. Obviously, risk neutral countries would be unwilling to pay a fair
premium if there were a positive probability of a bailout ex post.

3.2 Full Insurance

If a Eurozone country is likely to default due to a productivity shock, it receives
an indemnity from the EDRP su¢ cient to pay o¤ its insured debt, so that there
is no haircut for the investors in its insured bonds.

3.3 Fair Premia

In exchange for the full insurance of debt, a Eurozone country would pay in
advance a non-refundable premium which is calculated by the EDRP as being
equal to the expected value of the total claim the country would make. Thus a
country which has an almost zero probability of default would pay a premium
of almost zero. Premia depend on the countries�prospective issuance of debt.
Therefore each country is required to submit its proposed debt creation plan
su¢ ciently in advance of the point in time at which cover commences to allow
the EDRP to calculate the appropriate premium. Any subsequent debt creation
in excess of that stated will only be covered by an extension of the indemnity if
an additional premium, speci�ed by the EDRP, is paid at or before the time the
debt is created. Otherwise the debt increase is not covered by the insurance and
investors in that debt must reckon with a haircut in case of default. Further,
such additional debt will be junior to that covered by the indemnity. As a rule
a country�s actual debt creation should not however exceed that speci�ed in
its initial insurance proposal. We would argue that the existence of the EDRP
and the contractual nature of its activities will make credible what is in e¤ect a
"no-bailout" clause. Politically, it should be easier for the European Union to
refuse bailouts to countries that have violated this aspect of the operations of
the Eurozone.

3.4 Periodical Premia

Premia are agreed upon and paid at regular intervals, most likely annually. This
is because, given the proposed debt creation, the probabilities of default and
therefore the insurance premia will depend on likely macroeconomic shocks (as
expressed by �i in the theoretical model) and this creates the need for frequent
review of the insurance contract. The process can be made to �t in with the
timing of the countries�own national budgeting cycles.
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3.5 Necessary Institutions

To take due account of the principle of subsidiarity, which states that a matter
should be handled by the least centralised authority capable of addressing that
matter e¢ ciently, we would argue that the choice of the level of debt creation
should be left to the individual countries. If premia are determined on this choice
and the system overall is credible, countries will choose the optimal levels of new
debt in their own interest. Importantly, this implies that �scal policies remain
to be determined at the national level and thus the EMU does not have to be
extended into a �scal union.
Given a country�s proposed level of debt creation, the calculation of default

probabilities will be essentially a technical matter involving a short run macro-
economic forecast of likely shocks, and their translation into default probabilities
of individual countries. In contrast to our theoretical model, it is unlikely that
default risks of these countries are entirely statistically independent. They are
more likely to be positively correlated, possibly with a complex system of cross-
correlations among countries, and so the risk calculations will necessarily be
more complex than those we have presented in our model, though certainly not
beyond the capacity of the actuaries who work in the insurance sector. It does
imply however that the EDRP should be an agency sta¤ed by experts in eco-
nomics, statistics, insurance and �nance. The EDRP should be regarded as a
technically competent mutual insurance pool rather than as a bailout agency
subject to political control.
We do not anticipate moral hazard issues in respect of the insurance o¤ered

by the EDRP. This is because the issue of debt by sovereign governments is fully
observable. We suggested above how issuance of debt in excess of the amounts
on which the insurance premia are calculated can be dealt with. Essentially, the
EDRP o¤ers no indemnity for defaults on such debt.

3.6 The Role of Private Insurance Markets

Although desirable for a market economy, the role of providing insurance against
sovereign default risk� that in our proposal is assigned to the EDRP� cannot
be completely ful�lled by private insurance markets.
Without the legal framework obligating the countries to hold insurance,

thereby providing an institutional commitment to no bailouts, the countries
(and investors) would not be receptive to adequate insurance premia, instead
hoping for bailouts. As long as there is a non-zero probability of a bailout ex
ante, a country would not be prepared to pay a fair premium for insurance. The
whole idea of the insurance proposal is that the insurance scheme e¤ectively acts
as a commitment device to make bailouts unnecessary. Note that this is also
the reason why a private insurance solution has not appeared spontaneously in
the Eurozone yet. Although countries and investors have certainly had some
possibilities to insure themselves against sovereign default risk in private insur-
ance markets, e.g. by buying Credit Default Swaps, they have not used them
to a su¢ cient extent.
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4 The Proposed Alternatives to a Mutual Insur-
ance Pool

The Eurozone crisis has of course stimulated considerable discussion and debate,
as well as a number of proposed solutions to deal with the future problem of
sovereign default risk in Europe. The approach of this paper has been based
on the view that the problem is essentially one of risk management, and that
a mutual insurance system organised and run by the Eurozone countries is the
most appropriate solution. Here we present the alternative proposals and discuss
them in the light of our insurance-based approach.

4.1 The European Stability Mechanism (ESM)

The ESM was created as a permanent rescue fund for the Eurozone with the aim
of providing emergency �nancial assistance to euro area member states in �nan-
cial distress under strict conditionality. Financial assistance comprises loans,
credit lines, loans for the purpose of re-capitalisation of �nancial institutions,
and sovereign securities purchased either in the primary or secondary market.
Conditionality depends on the �nancial assistance instrument chosen and may
range from a macroeconomic adjustment programme to continuous respect of
pre-established eligibility conditions, negotiated between the troika� consisting
of the European Commission, the European Central Bank (ECB) and the In-
ternational Monetary Fund� and the ESM member concerned. Its compliance
is also monitored by the troika. Pricing depends on the �nancial assistance
instrument chosen and covers the �nancing and operating costs including an
appropriate margin. In order to be able to provide �nancial assistance, the
ESM raises funds by issuing �nancial instruments or by entering into �nancial
or other agreements or arrangements with ESM members, �nancial institutions
or other third parties. The initial maximum lending volume of the ESM is set
at 500 billion euro and its capital stock at 700 billion euro. Each country is
liable in the amount of its share in the ECB�s capital. Only 80 billion of the
capital stock will be paid in; the remaining share can be called in the event of
credit losses.5

The ESM di¤ers from the EDRP in two important respects. Firstly, coun-
tries do not have to pay an ex ante insurance premium. Since the investors in
their bonds will be repaid capital plus interest, they do not require an interest
rate risk premium. Thus at the time debt creation decisions are taken countries
have no concrete incentive to take account of the default risk they may be en-
tering into. Secondly, a country that faces default on its debt may or may not
choose to request aid under the system. If it does so, it is envisaged to pay for
the aid ex post by repaying the aid plus interest. If it does not do so and simply
defaults, it avoids the cost of repaying the aid. Therefore, if it does claim the
aid, this must be in the expectation that it will not repay the aid. We are then
in exactly the same situation that has characterised the recent sovereign debt

5European Council (2012).
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crisis. Ex ante, it is believed that there will be a bailout, and this reinforces the
likelihood that ex post there will indeed be one. The advantage of the EDRP
with compulsory insurance ex ante is that it provides the incentive to take into
account the risk of default when borrowing decisions are being made.

4.2 Eurobonds

Eurobonds are government bonds which are guaranteed by the euro area member
states either severally, or jointly and severally. The guarantee means that if a
euro area member state is not able to service the Eurobonds it has issued, the
investors can request repayment plus interest from all other member states.
"Severally" means that euro area member states are only liable for a part of the
Eurobonds, e.g. in relation to their size; "jointly and severally" means that they
can also be charged for the part of the debts of other member states if these
default. Eurobonds di¤er from the ESM in that defaulting euro area member
states have neither to repay the bailout costs plus interest nor to compensate
the other euro area countries in any other manner. They may therefore lead
to even higher debt accumulation of countries as well as higher losses. These
risks will be priced into the bonds implying that low risk, �scally responsible
countries will be compensating high risk, �scally irresponsible countries with
corresponding moral hazard problems. Clearly, Eurobonds provide no kind of
solution to the risk management problem whatsoever.

4.3 Blue and Red Bonds

Von Weizsäcker and Delpla (2010) distinguish between two types of government
bonds: blue bonds which are issued under joint and several liability of European
Union member states as senior debt, and red bonds which are issued as national
and junior debt. They propose that European Union member states are allowed
to issue up to 60 percent of their national debt as blue bonds and that any debt
beyond this must be issued as red bonds. They expect that blue bonds will
reduce the borrowing cost for this part of debt and that red bonds will increase
the marginal cost of public borrowing which will enhance �scal discipline, i.e.
decrease debt levels, and mitigate the increase in the marginal cost of public
borrowing.
Obviously, blue bonds are nothing other than Eurobonds and the vonWeizsäcker/

Delpla proposal will have the e¤ects they describe, rather than the e¤ects de-
scribed for Eurobonds, only if the limit of 60 percent is credible, i.e. if countries
do indeed have to issue red bonds once they exceed this limit. We join Sinn
(2012)6 and Dübel (2011)7 in doubting that this will be the case, and expect
rather that as soon as the 60 percent level is reached the limit will be extended
due to political pressure. Again, the facts that insurance premia are risk-based
and paid by the Eurozone countries ex ante are the key to their e¤ectiveness.

6Sinn, H.-W. (2012), pp. 347-9.
7Dübel, J. (2011), p. 2.
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Setting up an EDRP can be regarded as an institutional commitment to no
bailouts on the part of the Eurozone.

4.4 Debt Repayment Fund

In 2011, the German Council of Economic Experts proposed the creation of a
debt repayment fund with joint and several liability of European Union member
states in which debt that exceeds the Maastricht Treaty reference value of 60
percent of GDP is outsourced. The outsourcing of debt is not to happen all
at once, but successively within a period of about �ve years (roll-in-phase) in
the course of outstanding debt repayment and new borrowing until the funding
framework is fully used. Countries are required to repay their outsourced debt
within a period of between 20 and 25 years according to a previously speci�ed
consolidation path. Debt that is not outsourced is to be contained by the
introduction of national "debt brakes".8

The proposal of the German Council of Economic Experts can be seen as a
variant of the von Weizsäcker/Delpla proposal. Debt that is outsourced in the
debt repayment fund is obviously comparable to the blue bonds or Eurobonds
and debt that is not outsourced to the red bonds. Accordingly, the same criti-
cism applies. As Sinn (2012)9 argues, it is to be expected that as soon as the
roll-in-phase is over, the contingent component of the debt repayment fund will
be extended due to political pressure.

4.5 Stability Bonds

Also in 2011, the European Commission put forward a proposal to introduce
so-called stability bonds, which would be issued jointly by the euro area member
states. Its green paper lists three options based on the degree of substitution of
national issuance and the nature of the underlying guarantee: full substitution
with joint and several guarantees, partial substitution with joint and several
guarantees, and partial substitution with several but not joint guarantees10 .
The �rst option is equivalent to Eurobonds and the second similar to the

proposals of blue/red bonds and a debt repayment fund, even though the Euro-
pean Commission does not state a speci�c level or share of debt that would be
covered by stability bonds. Therefore, the same analysis applies and stability
bonds have to be considered as leading to excessive debt accumulation.

4.6 Partial Sovereign Bond Insurance by the ESM

Dübel (2011) proposes to partially insure sovereign bonds under the ESM by
dividing them in two parts: a predetermined uninsured part that is treated as
junior debt, spun o¤ as a marketable bond on the ESM application day and

8Sachverständigenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung (2011),
Chapter 3.VI.

9Sinn, H.-W. (2012), pp. 349f.
10European Commission (2011), p. 12.
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subject to a haircut, and the insured part that is treated as senior debt and
amortised as scheduled.
According to Dübel, the di¤erence between his proposal and the blue bond

proposal is that the marginal cost of partially insured debt would have a �oor
while the marginal cost of uninsured red bonds would explode in a �nancial
crisis, thereby driving a country out of the bond market and into the ESM.
Since the ESM does nothing other than issue blue bonds, all sovereign bonds
would have to be assumed to be blue bonds which would result in moral hazard,
as discussed above.
While we share Dübel�s assessment of the blue/red bond proposal, we doubt

that his proposal will be the optimal alternative. Even if it succeeded in avoiding
panic in the market, it would not achieve the optimal result since it is the
ESM that provides the partial insurance, with the undesirable e¤ects on debt
accumulation discussed above.

4.7 EEAG Crisis Mechanism

In its tenth report on the European economy, the European Economic Advisory
Group (EEAG) proposes a crisis mechanism that distinguishes between various
stages of crisis and di¤erentiates the degree of help the European Union should
provide to a member country according to the stage of crisis that it faces. It
suggests that the higher the stage of crisis that a country has reached the lower
the degree of help by the European Union should be. Concretely, the crisis
mechanism distinguishes between three stages of crisis� illiquidity, pending in-
solvency and actual insolvency� and proposes the following measures by the
European Union at the various stages:

� At the stage of illiquidity the European Union should provide short-term
loans without creditors participating in losses, which in the end is equiv-
alent to a full bailout by the European Union.

� In contrast, at the stage of actual insolvency a country should restructure
its entire outstanding debt without the European Union providing any
help whatsoever, so that creditors are made to participate in losses through
haircuts.

� At the interim stage of pending insolvency the European Union should
provide some help while creditors should bear limited losses. The concrete
proposal is that the European Union o¤ers replacement bonds that it
partially guarantees in exchange for maturing bonds after a limited haircut
on these bonds has taken place. It is important that at this stage it is
not the total outstanding debt that is at stake but only the debt that is
maturing. Debt that will mature later is not subject to a haircut and not
involved in the exchange for replacement bonds. The question of whether
this debt can be serviced in the regular way or also needs to face a haircut
and be converted is postponed to its maturity date.
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This breakwater procedure involves solving the payment problems step by
step as they emerge. However, for it to work Collective Action Clauses need
to be included in debt contracts that permit a majority agreement of creditors
whose debt matures in a particular point in time that becomes generally binding
for them, without owners of debt instruments with other maturities being able
to call in their claims prematurely.11

Our EDRP model as we have presented it above deals with only one of these
three stages of crisis, namely actual insolvency. Since the EEAG proposes to
leave the countries on their own at the stage of actual insolvency, it is essentially
arguing for a credible no-bailout policy, which shall be achieved by the downward
graduation of aid with the stage of crisis. Thereby, similar to the previous
proposals, the EEAG proposal overlooks incentives to the contrary when the
stage of actual insolvency is in fact reached. We expect that if the actual
insolvency of countries is imminent, the EMU will be willing to grant bailouts
despite a¢ rmations to the contrary.
The EEAG proposal can however be incorporated into our model. There is

nothing to say that the events insured against could not consist of illiquidity
or pending insolvency, this is really a matter of the scale on which ex post a
sovereign debt crisis occurs. The premium at which full indemnity for all insured
events, including illiquidity or merely "pending insolvency", can be o¤ered will
then depend on the probabilities of all those events. Again, the main point is
that, unlike our insurance proposal, the EEAG proposal and indeed all others
do not meet the need for ex ante provision of incentive to choose debt levels that
keep down the probability of occurrence of the events being insured against.

5 Conclusion

In its short history, the Eurosystem has proved to be faulty in design. It has
shown a failure of risk management that culminated in the current Eurozone
crisis and several con�icting measures taken by European Union leaders and the
ECB to deal with the consequences of this crisis.
Under the assumption that the provisions of the Maastricht Treaty will be

respected, the initial assessment that the �regime�would prevent sovereign de-
faults from emerging, and therefore would not need a risk management system,
may have been justi�ed. After France and Germany caused the provisions to
fail, it should however have been clear that some mechanism for dealing with
sovereign default was going to be necessary.
As long as the environment was stable, the system could work despite in-

creasing debt levels. The Global Financial Crisis however created a huge dis-
turbance and triggered sovereign defaults to happen.
In this paper we argued that the gap in design can be �lled by setting up

a mutual insurance fund for dealing with sovereign default risk. Within the
framework of a model, in which the benevolent governments of a monetary
union decide on sovereign debt before risk neutral agents choose asset portfolios

11European Economic Advisory Group (2011), Chapter 2.
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consisting of these debts and risk free assets, we showed that the equilibrium in
the benchmark case of a credible no-bailout policy� characterised by optimal
levels of debt� can be replicated by establishing a mutual insurance fund; insur-
ance premia replace the interest rate risk premia that investors would require if
the threat of no bailouts was fully credible.
We further concretised the idea of introducing a mutual insurance fund in the

EMU as a means to cope with sovereign defaults in the proposal of a Eurozone
default risk pool. We argued for initially restricting membership of the pool to
Eurozone countries (with the possibility to later extend it to other European
countries), explained how the determination of debt issuance and premiums can
be made to �t in with the timing of the countries�own national budgeting cycles,
and pointed to the importance of leaving the choice of the level of debt creation
to the individual countries and creating the pool as a technically competent
body independent of political in�uence.
Finally, we discussed the proposals of the European Stability Mechanism,

Eurobonds, a distinction between blue and red bonds, debt repayment funds,
stability bonds, partial sovereign bond insurance by the ESM, and the EEAG
proposal of a multistage crisis mechanism in the light of our insurance-based
approach. We found that, unlike our proposal of a mutual insurance pool, all
these proposals are missing ex ante provision of incentive to take into account
the costs of default risk that countries create by their debt choice, therefore
bringing about disincentives of excessive debt accumulation.
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