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Abstract

This paper presents a theory of the maturity of international sovereign
debt and derives its implications for the debate on reforming the international
financial architecture. I present a model in which short-term debt dissuades
countries from deviating from good policies, but makes them vulnerable to
unwarranted self-fulfilling rollover crises. I discuss the impact on global wel-
fare of a number of institutions or measures that have been discussed in
recent debates, such as an international lender of last resort, an international
bankruptcy court, renegotiation-friendly clauses in debt contracts, or capital
controls.
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1 Introduction

The international financial crises of the 1990s have generated a sense that the
global financial system, left to itself, tends to give rise to dangerous forms of
finance. Mexico in 1994, Indonesia, Korea, Malaysia and Thailand in 1997,
and Russia in 1998; all these countries had to roll over large amounts of
short-term external debt. This made these countries vulnerable to external
debt rollover crises that were all the more difficult to deal with that debt
was held by a large number of uncoordinated foreign creditors.

These crises have generated a debate on the reform of the ”international
financial architecture”, in which a number of proposals—such as the estab-
lishment of an international lender of last resort, or of an international bank-
ruptcy court for sovereigns—attempt to deal with the problems posed by ex-
ternal rollover crises (see Eichengreen 1999 or Kenen 2001 for reviews). It is
difficult to assess the relative merits of the proposed reforms, however, with-
out understanding the underlying reasons why maturity mismatches arise in
the balance sheet of emerging countries. While it is often taken for granted
that international capital is “hot”, there must be some reasons why investors
and borrowers engage in short-term contracts that turn out to be costly for
both sides in the event of a crisis. And it seems important to understand
these reasons in order to predict how changes in the institutional and regula-
tory framework of international finance will affect the lending structure that
arises in equilibrium, as well as the welfare of lenders and borrowers.

This paper attempts to make some progress in the normative analysis
of the international financial architecture. It presents a model in which the
maturity structure of countries’ external sovereign debt and the degree of
coordination between creditors are endogenous. Short-term debt held by un-
coordinated creditors has better incentive properties, and so is made available
on better terms than long-term debt. On the other hand, short-term debt can
make countries vulnerable to rollover crises caused by expectational shocks—
as opposed to bad policies. There is a tension, thus, between the benefits of
short-term debt in terms of incentives and the risk of unwarranted rollover
crises.

The model has countries with different wealth levels and predicts an en-
dogenous division of countries between two groups: a capital-abundant and
safe core, and a capital-scarce and risky periphery. While some countries



inside the core may borrow externally, the structure of their debt does not
make them vulnerable to rollover crises. By contrast, credit flows from the
core to the periphery are short-term and involve the risk of rollover crises,
putting the welfare of countries in the periphery below the first-best level.
The welfare inequality between rich and poor countries is thus aggravated by
the risk of external rollover crises.

The importance of endogenizing the maturity of debt becomes clear when
assessing the optimality of public intervention. Although laissez-faire is inef-
ficient in my model for the reason that many “international financial archi-
tects” have in mind—the possibility of self-fulfilling liquidity crises—I find
that the measures that have been advocated yield ambiguous welfare results,
and can easily be welfare-decreasing. The reason is that in my model, short-
term debt is not just a source of risk; it also brings benefits to lenders and
borrowers. It is not easy to design mechanisms that remove the risks of
short-term finance without sacrificing its benefits.

First, I find that the efficiency of an international lender of last resort is
hampered by a “large lender curse”. The lender of last resort is called upon
to intervene when an incentives problem induces—or forces—the government
to roll over short-term debt with a large number of uncoordinated creditors.
However, because it is a large agent, the lender of last resort is unable to
provide the government with the same incentives as a large group of small
uncoordinated creditors. If the lender of last resort applies the classical rule
of lending only to ”illiquid but solvent” borrowers, then it lends only to
countries in the core, which does not increase welfare.

Similarly, it is Pareto-suboptimal to take measures that make it auto-
matically easier for countries to coordinate their creditors (for example by
imposing the use of renegotation-friendly clauses in sovereign debt contracts,
or by creating a bankruptcy court for sovereigns with unrestricted access!).
These measures reduce the cost of crises ex post, but make external finance
more difficult to obtain ex ante. In equilibrium, countries in the periphery
suffer more from the reduced access to external credit than from the lower

'The idea of an international bankruptcy court dealing with sovereign default was
popularized in the 1990s by Sachs (1995) and others—see Rogoff and Zettelmeyer (2002).
The concept was recently endorsed by the IMF with its proposal to create a Sovereign Debt
Restructuring Mechanism (SDRM) that would apply bankruptcy reorganization principles
to the resolution of sovereign debt crises (Krueger, 2001).



cost of crises.

Creditor coordination can be optimal, however, if it can be made contin-
gent on the nature of the crisis. For example, an international bankruptcy
court that can reject some defaulting countries puts welfare at the first-best
level if it chooses to deal only with true self-fulfilling rollover crises. Public
intervention is optimal in this case because it achieves outcomes that are not
attainable on a contractual basis.

The model is completely real: there are no currencies and no exchange
rates. One way to interpret this simplifying assumption is that debt is de-
nominated in foreign currency. Thus I assume away one part of the problem
(the currency composition of debt) to better focus on the other part (its ma-
turity structure). The focus on sovereign debt also implies that the analysis
is more directly applicable to crises that primarily involved sovereign debt,
such as the 1994 Mexican or 1998 Russian crises, than to the Asian crisis,
where fragility arose primarily in the corporate and banking sectors. I dis-
cuss the extent to which my results can be extended to private debt at the
end of the paper.

The results in this paper resonate with a number of themes in the litera-
ture on the debt structure of firms. The idea that short-term debt has better
incentive properties than long-term debt is a classical one in the corporate
finance literature. Moreover, the idea that the disciplining power of short-
term debt depends on the easiness with which it can be restructured ex post
(and in particular the coordination between creditors) has also been studied
more recently in the corporate finance literature (Berglof and von Thadden,
1994; Bolton and Scharfstein, 1996; Dewatripont and Tirole, 1994).

The incentive effects of debt structures have also been studied in the
closed economy literature on government debt as well as the literature on
external sovereign debt motivated by the debt crisis of the 1980s. That
the emergence of short-term debt might be the symptom of commitment
problems is noted for example by Sachs (1984) and Krugman (1985). Sachs
and Cohen (1982) and Cohen (1991) discuss the benefits of making sovereign
debt difficult to restructure ex post. More recently, the maturity of external
sovereign debt is studied in Detragiache and Spilimbergo (2002), Rodrik and
Velasco (1999).

The more recent theoretical literature on international financial crises has



been influenced by the fact that the recent crises often involved bank debt.
Chang and Velasco (1999) and Goldfajn and Valdes (1999) have endogenized
the structure of countries’ external liabilities as bank deposits a la Diamond-
Dybvig (see also Chui, Gai and Haldane, 2000). An important question
is whether the insights gained in frameworks derived from the Diamond-
Dybvig model are robust to other approaches to endogenizing the structure
of emerging countries’ external liabilities. The model in this paper suggests
a negative answer: my normative results are strongly driven by the fact
that short-term debt provides incentives to the borrower, and not the sort of
liquidity that is provided to depositors in the Diamond-Dybvig model.?

The paper is structured as follows. Section 2 presents the assumptions
of the model. Section 3 solves for the equilibrium. Section 4 analyses the
welfare effects of different reforms of the international financial architecture,
and section 5 concludes.

2 Assumptions

The model relies on the basic assumptions of the sovereign debt literature:
there is a willingness-to-pay problem and countries repay their external debts
to avoid some default costs. In addition, the international debt market suffers
from the agency problem as in Gertler and Rogoff (1990). Countries cannot
commit to take a policy action that enhances their external solvency when
they borrow abroad. It is assumed that countries can decide two aspects
of their debt structure: its maturity and how easy it will be to coordinate
creditors. In the next section the debt structure will be endogenized as the
solution to the willingness-to-pay and agency problems.

I consider a world with one good and three-periods (¢t = 0, 1,2). The good
is invested in period 0 and consumed in period 2. The world is populated by

2The difference between my results and those derived from open economy versions of
the Diamond-Dybvig model do not come from the fact that I consider sovereign (instead of
bank) liabilities. Although this question remains to be explored, the models that explain
the short maturity of bank liabilities by the need to discipline bankers (Calomiris and
Kahn, 1991 and Diamond and Rajan, 2000, 2001) should have normative implications
close to those in this paper.



a continuum of atomistic individuals living in different countries j = 1,...,n.
The population of each country is normalized to 1. Individuals are identical
in a given country but differ across countries by their levels of wealth. Coun-
tries are run by benevolent social planners who maximize the utility of the
representative resident, equal to his expected period 2 consumption

Utj = Et(C%) (1)

Countries have the opportunity to build up an indivisible public in-
frastructure that increases domestic output: for example, a transportation
infrastructure that reduces transportation costs, a schooling or health care
system that enhances the productivity of domestic workers, etc. I focus on
the subset of countries j = 1,...,m that are capital-scarce, i.e. whose aggre-
gate wealth w’ is lower than the cost of the infrastructure, x. These countries
must borrow from residents in capital-rich countries j = m-+1, ..., n to finance
the infrastructure.

Domestic output is a stochastic flow of good, 7, that is received by the
representative resident of country j in period 2. For simplicity, I assume that
output can take two levels, a high level 3/ = 7 and a low level 3/ = y. The
probability of high output is assessed in period 1 on the basis of two pieces
of information: first, whether the country has built up the infrastructure and
second, the quality of its policies. Output is low with certainty if the country
does not build up the infrastructure.

Conditional on the infrastructure, expected output depends on the quality
of the country’s policies which can be ”good” or "bad”.? The bad policy can
be interpreted as an action that shifts resources away from foreign creditors
towards residents: for example, diverting some of the funds earmarked for the
infrastructure to finance a social transfer, or a failure to implement a fiscal
adjustment or other measures that increase domestic productivity. Domestic
output is high with certainty if the infrastructure is complemented by good
policy. By contrast, bad policy reduces the probability of high output from
1 to 1 — a, and increases the utility of the representative resident by bAy,
where Ay =7 — y. I assume that building up the infrastructure is socially
efficient, but only conditional on a good policy ( (1 —a + b)Ay < k < Ay).
The government cannot commit to its policy action at the time it borrows.

3The policy is good or bad from the point of view of foreign creditors. These policies
could be called ”investor-friendly” and ”investor-unfriendly”.
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The infrastructure can be fully or partially financed by a tax on residents’s
wealth. Individuals can invest their after-tax wealth in the international debt
market or in a zero-return storage technology. I assume that taxation is the
preferred source of finance, i.e. capital-abundant countries fully finance the
infrastructure with the tax, while capital-scarce countries tax one hundred
percent of domestic wealth.* Government in capital-scarce countries cover
theit financing gap x —w’ by selling debt to the residents of capital-abundant
countries. Capital is mobile internationally, and the international financial
market is perfectly competitive. As a result the riskless interest rate is equal
to zero in equilibrium.?

The sovereign debt contracts that can be written and enforced are limited
by severe enforcement and incompleteness problems. It is very difficult for
creditors to seize collateral, and the contracts cannot be made contingent
on the sovereign’s policy actions. Countries repay to avoid a default cost
equal to a fraction v of output.® Like in Bulow and Rogoff, the default cost
is interpreted as a sanction that the creditors may impose on the country
(litigation, trade sanctions, etc.).”

I consider debt structures that differ along two dimensions: maturity,
and creditor coordination. First, let me look at maturity. The country can
issue a mixture of long-term debt (a promise to repay D in period 2) and
short-term debt (a promise to repay d in period 1). Short-term debt has to
be rolled over in period 1 since there is no fiscal revenue in this period. The

4This assumption simplifies the notations without restriction of generality. If it were
relaxed, capital-scarce countries would endogenously choose this financing strategy in order
to minimize the agency cost of external debt. It could also be assumed that domestic
wealth is tapped through the domestic financial market rather than taxation.

SThere is enough wealth in the world to finance the infrastructure in all countries, i.e.
ij > nk. Hence the equilibrium world interest rate is pinned down by the zero-return

technology.

6This assumption was pioneered by Sachs and Cohen (1982). See Obstfeld and Rogoff
(1996), chapter 6.

"Sovereign default may also involve costs that creditors cannot easily waive, such as
reputational costs, the real or financial disruption induced by the default, etc. (see Eaton
and Fernandez, 1995, for a discussion of default costs). It is not difficult to extend the
model to the case where the default cost has an ”automatic” component that creditors
cannot waive.



government rolls over its debt by getting short-term creditors to accept in
period 1 a promise to repay d’' in period 2 in payment of their claims.

The second aspect of debt structure relates to creditor coordination. The
debt contract may or not include a coordination clause that gives the govern-
ment the option to deal with its creditors in a centralized way. If debt does
not have a coordination clause (or if the government chooses not to exer-
cise it), each individual creditor decides to accept or reject the government’s
offer taking actions of other creditors as given. By contrast, if the govern-
ment exercises the coordination clause, creditors delegate their decision to
a representative that negotiates with the government on their behalf. The
government can exercise the option in period 1 or 2 (see Figure 1).

The rules of engagement between the government and its creditors are
as follows. If creditors are uncoordinated (because the coordination clause
has not been exercised) the government makes an offer to each creditor who
then decides to accept the offer or litigate. The offer is d’ to each short-
term creditor in period 1 and some repayment p to all creditors in period 2.
Creditors have the right to litigate unless they are offered the full repayment
to which they are entitled in cash.® Litigation by one creditor (or more)
triggers a default in which the country looses a fraction 7 of its output and
the creditors that litigate get repaid with a small ¢ (representing the little
collateral that can be seized). Each litigating creditor receives the face value
of his claim if ¢ is sufficient to repay them. If not, ¢ is shared between the
litigating creditors. The creditors that do not litigate receive nothing. The
value of collateral € is infinitesimal and will be ommitted from the equations
in the following.

If the government exercises the coordination clause, the terms of the
rollover or the repayment are negotiated with an agent that represents all
creditors—a creditor committee, say. The negotiation leads to a Nash-
bargain in which each side receives one half of the negotiation surplus. The
reservation values of the government and its creditors are determined by the
assumption that if the negotiation fails, creditors litigate and the country
defaults.

8Since in period 1 the government cannot offer cash, each short-term creditor has the
righ to litigate. By contrast, in period 2 the government can avoid litigation by repaying
D +d in cash.



These assumptions capture in a stark way the idea that sovereigns can
structure their debts in ways that make it more or less difficult to renegotiate.
The real world is more subtle and continuous in this regard than the model.
In the literature of the 1980s creditor coordination was identified with syn-
dicated bank loans and lack of coordination with bond finance (Sachs and
Cohen, 1982). More recently there have been discussions of how bondholders
can be coordinated with Collective Action Clauses or bondholder committees
(see e.g. Fichengreen and Portes, 1995). I assume that the option to coordi-
nate creditors is a feature that the sovereign can put in the debt contract ez
ante.

It is easy to see that the uncoordinated game between the sovereign and its
creditors can give rise to self-fulfilling rollover crises in period 1. Even if the
government makes an offer d’ that all creditors could accept in equilibrium, if
one creditor litigates the government defaults, which makes its offers to the
other creditors worthless (the government will not repay anything in period
2 once the default cost is sunk). Thus if one creditor litigates, all creditors
are better off litigating too.

This raises the question of how the rollover equilibrium is selected if
the government does not exercise the coordination clause. For simplicity, I
assume that creditors coordinate on the panic equilibrium depending on the
realization of a country-specific sunspot variable that gives the signal of a
panic with probability .° The realization of the sunspot variable is observed
by governments before they choose to exercise the coordination clause.

The sequence of events is as follows. First, in period 0, countries announce
the terms on which they borrow, (d’/, D7, s’) where s = ¢, u says whether a
coordination clause is included or not, and auction the claims in the inter-
national financial market. Each country that has succesfully financed the
infrastructure then decides its policy action a’ (equal to 1 if policy is good
and to zero otherwise). In period 1 the sunspot shocks are observed; the
governments that have the option decide to use the coordination clause or
not, and the rollover game takes place. In period 2, output is realized, inter-
national payments are made (again following the use of the clause or not),
and the residents of capital-scarce countries and foreign investors consume

9See Morris and Shin (1999) for a model of debt crisis with heterogeneous information
in which the equilibrium is uniquely defined.
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their final net income, given by

=y —p +(1-a)bAy (2)
where p/ is the repayment to foreign creditors. I consider a perfect Baysian
equilibrium of the world economy in which each individuals maximize her
welfare and the government maximizes the welfare of its representative resi-
dent. For simplicity I normalize the low realization of output to zero ( y = 0).
This implies that a costly default can occur only if is a rollover crisis at ¢t = 1.

3 Equilibrium

The logic behind the equilibrium is as follows. Other things equal, a country
prefers not to issue short-term debt without coordination clause because this
makes it vulnerable to output-reducing rollover crises. At the same time,
the debt structure must be incentive-compatible in the sense of inducing
the country to take the right policy action a = 1, and of repaying its debt.
Countries cannot increase their welfare by issuing debt that is not incentive-
compatible since the social value of the infrastructure is negative conditional
on bad policy. Short-term uncoordinated debt arises in equilibrium because
it is the only incentive-compatible form of finance for some countries.

Let me define the country’s pledgeable output as the maximum expected
repayment that can be credibly promised to foreign lenders with incentive-
compatible debt. Table 1 below gives the country’s pledgeable output con-
ditional on the four possible debt structures: coordinated long-term, unco-
ordinated long-term, coordinated mixed (i.e., with a mixture of short-term
and long-term debt), and uncoordinated mixed. I now derive the expression
in each cell.

Table 1. Pledgeable output.

coordinated uncoordinated

long |Ve=D V=D

mixed | V"™ =D+ (1—a) (2y—D) | V™ =D+ (1-a)(ygy— D) — 1y

(3)



I solve for the equilibrium by proceeding backwards in time. First consider
the problem in period 2. If there is no coordination clause, the government
has the choice between repaying its debt fully and loosing ~vy. Creditors do
not accept a debt reduction in equilibrium, since if they did, each creditor
would be better off litigating alone (and receive full repayment with the
collateral, which although infinitesimal is sufficient to repay one atomistic
creditor). By contrast, the government can reduce its repayment to vy/2 by
using the coordination clause. Hence, the repayment that the country can
credibly pledge to foreign creditors in period 2 is reduced from 7y to vy /2
by the coordination clause.

Similarly, in period 1 a government that does not coordinate its short-
term creditors must offer them new claims worth at least d in order to success-
fully roll over its debt (any lower offer will trigger litigation and a default).
Conditional on its policy action (and the resulting probability of high output
p) the country must offer at least ' = d/p, and this offer can be accepted
only if the country is actually willing to repay D + d’ in period 2. This is the
case iff

D+Z< 4
+p_2y (4)

if there is a coordination clause, and

p+?<qy (5)
p
if there is no such clause.

If the government offers d = d/p and the willingness-to-pay constraint
is satisfied, there is an equilibrium in which all short-term creditors agree
to roll over their claims. As mentioned in section 2, this good equilibrium
coexists with a bad equilibrium in which all creditors reject the government’s
offer and litigate. In the absence of coordination clause, there is no way the
government can avoid the panic.

The government exercises the coordination clause if it knows that a de-
centralized rollover is going to fail, which occurs in two cases: if condition
(4) is not satisfied or if the sunspot variable gives the signal of a panic. Con-
versely, if condition (4) is satisfied and there is no panic, the government
does not exercise the clause (since this would increase the final repayment
from D +d/p to v/27).
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Now consider the government’s choice of policy between period 0 and
period 1. Consider first the case where the government has issued long-term
debt only. Once D is issued, the country implements a good policy if and
only if this increases domestic welfare

y—D>(1-a)y—D)+by (6)
that is

a

D@E(l_é)g (7)

For the government to implement the good policy, long-term debt must not
be too high. The intuition is familiar from the debt overhang literature—
long-term debt acts as a tax on domestic effort. For simplicity, I assume in
the following that D < 37, L.e. g + 3 > 1. Hence the government can issue
up to D with or without a coordination clause. It results that the country’s
pledgeable output under long-term debt is given by D independently of the
presence coordination clause, as indicated in the upper cells of Table 1.

The case with short-term debt is slightly more complicated because of
the rollover problem. First, consider the case with a coordination clause.
The debt structure must be incentive-compatible in the sense of inducing the
country to implement the good (investor-friendly) policy. Let us assume that
the bad policy does not trigger a rollover crisis, i.e. condition (4) is satisfied
for p = 1 — a (this is without restriction of generality).!® Then the incentive
condition becomes

E(Usla=1) > E(Usz]a = 0)

where
BUza = 1)=0=p)@-D-d)+u(1-1)7 (8)
B = 0=-n1-0) (7-D- 5 ) +ui=0) (1= ) 7409

0Pynishing a deviating country by a rollover crisis does raise its pledgeable output. To
see this, assume that the rollover condition is satisfied for p = 1 but not for p = 1 — a.
Then a simple computation shows that the incentive condition implies the same level of
pledgeable output as in Table 1.
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since the coordination clause is exercised with probability p. This implies
_ TN — _
(1=wa(m—D)+pa (1= 2)7 2 b7 (10)

Interestingly the level of short-term debt does not appear in condition (10),
i.e. it does not constrain the incentives. The reason is that a short-term-
indebted country fully internalizes the consequences of its policy actions
through the interest rate at which debt is rolled over. It is rewarded for
a good policy by a low interest rate and punished for a bad policy by a high
interest rate. This point is important since it explains why countries borrow
short in this model.

With mixed coordinated debt creditors receive D + d with probability
1 — u and ~y/2y with probability p. Thus country’s pledgeable output, V™,
is the solution to the following problem

max(1 — p)(D +d) + py/2y
subject to (10) and (11)
d<(1-a)(3y-D)

The first constraint garantees the quality of the country’s policy and the
second one ensures that the country is willing to repay. The solution is
obtained by satiating the two constraints, and it is given in the lower-left cell
of table 1.

Without the coordination clause, the country’s welfare conditional on
policy is given by

EUsa = 1) =0 -p)H—D—d)+pl =)y (12)
B = 0= -p(1-a) (7D 15 )+l - 1 - )74
implying that the incentive condition becomes

(1—p)D <D — 7. (14)
The country’s pledgeable output V"™ is solution to

max(1l — p)(D +d)
(1— D <D — 177 (15)
d<(1-a)(yy—D)
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which yields the expression given in the lower-right cell of table 1.

What is the impact of the coordination clause on the country’s pledgeable

output? One has

ym = yme 4 (% — ,u) Y. (16)
Removing the option to coordinate creditors has two effects on the country’s
pledgeable output (with mixed debt). On the one hand, making debt non-
renegotiable increases pledgeable output by v/27. On the other hand, the
risk of a self-fulfilling liquidity crisis reduces pledgeable output by pu~y. I
assume that p is small enough that the first effect dominates.

We are now ready to characterize the financing decisions of capital-scarce
countries. The maximum amount that a country can levy on the interna-
tional debt market without incurring the risk of an output-reducing liquidity
crisis is V"¢, Thus countries can finance the infrastructure without making
themselves vulnerable to liquidity crises if their net wealth plus V" is larger
than the cost of the infrastructure, w’ + V™ > k . Countries such that
W+ V™ > k> w4+ V™ must sell short-term debt to uncoordinated credi-
tors in order to finance the infrastructure. And those such that w’ +V™ < k
cannot finance the infrastructure. Let us denote w* = k — V™¢. Our results
so far can be summarized as follows.

Proposition 1 . There is critical wealth threshold w* above which countries
are not vulnerable to output-reducing rollover crises, and below which coun-
tries make themselves vulnerable to output-reducing rollover crises by issuing
short-term external debt without coordination clause.

Proposition 1 describes a two-tiered international financial system with
a safe core and a risky periphery. There are capital flows inside the core,
which includes not only capital-abundant countries but also some capital-
scarce countries (because w* < k). The difference between the core and the
periphery is that international credit flows inside the core are long-term and
safe, while credit flows from the core to the periphery are “fickle”, in the
sense that they involve the risk of liquidity crises. As figure 2 illustrates,
the welfare inequality between rich and poor countries is aggravated under
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laissez-faire by the financial friction, which reduces credit flows to periphery
countries and submits them to the risk of output-reducing liquidity crises.!*

Remark 1. One could assume that countries may accumulate cash re-
serves at time 0 in order to deal with a liquidity crisis at time 1. It is possible
to show that this is inefficient, however. The reserves have to be financed
by short-term debt bearing a strictly positive interest rate, so that the gap
between short-term obligations and reserves at period 1 is in fact increasing
with the amount of reserves.

4 International Financial Architecture

Laissez-faire is inefficient in this model because of the risk of self-fulfilling
rollover crisis resulting from coordination failure. A great deal of recent
debates on reforming the international financial architecture focus on this
question, and proceeds by analogy with the banking literature, in which
coordination failures are typically dealt with in one of two ways: by the
public provision of liquidity (lending in last resort) or by the coordination
of creditors in crises (suspension of payments). I study in this section the
welfare impact of such measures.

4.1 Lender of last resort

The international community has responded to the international financial
crises of the 1990s with bailouts of unprecedented size. The supporters of
large bailouts have often presented then as a transposition of lending in last
resort to the international level (Fischer, 1999), while their opponents have
criticized them for generating moral hazard (Chari and Kehoe, 1998; Meltzer,
1998). I present below another objection against the concept of lending in
last resort that to my knowledge has not been made in the previous literature,
one related to the sovereigns’ willingness to repay the lender of last resort.

HFigure 2 shows domestic welfare as a function of domestic wealth. The line labeled
first-best corresponds to the case where countries can commit to implement the good
policy and to repay.
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Let us assume that the international community creates a lender of last
resort (LOLR) in period 0. The LOLR stands ready to lend to governments
the short-term debt that is not rolled over by private creditors in period
1. Governments repay their debt to the LOLR in period 2. I assume that
in accordance with the classical doctrine, the LOLR. lends only to "illiquid
but solvent” governments at an actuarially fair interest rate that reflects
the default risk of borrowing countries. Thus, lending-in-last-resort does
not involve any international subsidy or transfer. To keep the LOLR’s task
relatively easy, I assume that it clearly sees the difference between solvency
and liquidity crises, for example because it observes the sunspot variable.
Finally, I assume that the size of the LOLR is such that it can rescue all
countries hit by a liquidity crisis with probability one.

Although I have (somewhat unrealistically) endowed the LOLR with all
the attributes that should allow it to function ideally, one problem remains:
the LOLR is a large lender. As a result, creditors should be able to negotiate
with the LOLR in the same way as with coordinated private lenders. In
period 2 the LOLR cannot give governments the same incentives to repay
as uncoordinated private creditors. Whether it maximizes welfare or its a
function of its own profits, a threat by the LOLR to put the government in
default unless it fully repays is not credible.

If its claims are renegotiable, the LOLR is never repaid more than ~y/2
in period 2. This implies that the LOLR cannot lend at an actuarially
fair interest rate to countries hit by a self-fulfilling crisis in period 1. By
construction, these countries are not solvent in period 1 conditional on a
pledgeable output of vy/2; otherwise they would have been able to include a
coordination clause in their debt and would not be vulnerable to a liquidity
crisis. Thus, the only countries to which the LOLR might lend in equilibrium
are those in the core. These countries may stop putting a coordination clause
in their debt, knowing that they can rely on the LOLR instead. Hence we
have the following irrelevance result for lending in last resort.

Proposition 2 . The LOLR lends only to countries in the core. It does
not lend to countries in the periphery, so that liquidity crises remain possible
there. The LOLR has no impact on capital flows, debt structure or welfare.
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The rule that the LOLR should lend only to "illiquid but solvent borrow-
ers” is ambiguous in this model, because solvency itself is conditional on the
lender. A country can be solvent vis a vis uncoordinated creditors but insol-
vent vis a vis a large lender like the LOLR. In fact, the LOLR will be called
to intervene precisely in such cases, since the reason that countries hit by
liquidity crises are vulnerable is that they cannot borrow from coordinated
lenders or a large lender. Thus the feature that allows the LOLR to solve
the coordination failure also implies that its lending must be a loss-making
activity, in contradiction with the classical doctrine.

There are ways the LOLR could function in spite of being a large lender.
For example, the LOLR could have a better ability to extract repayment
than coordinated private creditors because it can impose higher default costs,
or because it has a better ability to monitor or influence policies in crisis
countries. In other words, the LOLR needs more than an ability to solve
coordination problems in order to function effectively.

4.2 Coordinating creditors

A number of economists and official reports take the view that the best way
to deal with rollover crises is by coordinating creditors in crises.!? Different
measures have been suggested to achieve this objective: imposing the use of
Collective Action Clauses or bondholder committees in international bonds
(Eichengreen and Portes, 1995), allowing the international community to im-
pose a standstill following a rollover crisis, or putting the debt restructuring
process under the jurisdiction of a newly-created international bankruptcy
court for sovereigns (Krueger, 2001).

The optimality of such measures is doubious in my model, since the lack
of coordination results from an explicit design of the debt contracts for coun-
tries that cannot borrow otherwise. It is easy to see that giving all countries
the option to coordinate creditors, by forcing them to include a coordination
clause or by creating a bankruptcy court, is Pareto-suboptimal in my model.

12Gee G-10 (1996), G-22 (1998), Eichengreen, (1999), Eichengreen and Portes (1995);
Chui et al (2000), Ghosal and Miller, 2003. This approach is called ”private sector in-
volvement” (PSI) in the official literature.
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Countries in the core are not affected (since they could issue debt with un-
conditional coordination anyway) but the countries in the periphery are cut
off of the international debt market. Short-term uncoordinated debt is the
only way that these countries could borrow abroad in equilibrium.

However, public intervention could be optimal if it can be made condi-
tional on the nature of the debt crisis—on whether it is a self-fulfilling or
a solvency crisis. This would be the case for example if coordination took
place under the jusrisdiction of a bankruptcy court that may reject the ap-
plication/filing of countries on a case by case basis. If the bankruptcy court
observes the sunspot and accepts only countries with liquidity crises, global
welfare is unambiguously increased. Creditors will lend in the knowledge that
countries will use the coordination mechanism only to deal with self-fulfilling
crises, not to reduce their debts opportunistically.

Proposition 3 Forcing countries to include coordination clause in their debts
ex ante, or allowing them to coordinate their creditors unconditionally ex
post in a bankruptcy mechanism, is Pareto-suboptimal. This does not af-
fect countries in the core and hurts countries in the periphery by preventing
them from borrowing. By contrast, a bankruptcy mechanism that coordinate
creditors conditionally on a liquidity crisis is Pareto-optimal. This increases
credit flows to the periphery and puts the welfare of borrowing countries at
the first-best level.

Unconditional coordination is suboptimal because it forces countries to
do something which they already had the option to do under laissez-faire
(by including a coordination clause in their debts). Since the model has no
externality or other cause of distortion of ex ante decisions, Coasian efficiency
applies and there is little room for ex ante regulation. By the same logic, it
can be shown that capital controls on short-term credit flows (a tax on short-
term debt, or a quantity control restricting the level of short-term debt) are
welfare-decreasing.

By contrast, conditional coordination improves welfare because it ad-
dresses the main source of inefficiency, which is the incompleteness of debt
contracts. Conditional coordination has the same effect as making the debt
contracts contingent on the sunspot realization.
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Remark 2. Results would be different if coordination were impossible on
a contractual basis (an argument that is sometimes used to justify a statutory
approach to debt restructuring). Then unconditional creditor coordination
would increase the welfare of some countries (those that retain access to the
international debt market) and decrease that of others (the countries that
can no longer borrow).

5 Concluding Comments

This paper has presented a model of external debt rollover crises which, al-
though stylized, is versatile enough to lend itself to the analysis of a number
of questions that have been discussed in the recent debates on the interna-
tional financial architecture. The essential message is that to the extent that
the problems caused by short-term debt with uncoordinated lenders can be
dealt with on a contractual basis, there is little room left for public interven-
tion. Public intervention can play a useful role only to the extent that it fills
a void in the contractual approach to solving crises, for example by making
creditor coordination conditional on the nature of the crisis.

This model focused exclusively on the disciplining role of short-term debt
and so abstracted from a number of issues that may be quite relevant in the
real world. In particular, it abstracted from financial contagion. One can
think of a number of channels of contagion between private debtors, between
the private sector and the public sector or between countries. For example,
a capital outflow from the domestic private sector would depress output and
fiscal receipts (other things equal), thus inducing a run on the public debt.
Conversely, a run on the public debt could induce capital outflows from
the domestic private sector by reducing domestic productivity. Integrating
contagion to the analysis may lead to substantial changes in the results (for
example, ex ante regulation could become optimal) but the logic of the results
will survive to some extent. This paper drew the logical implications of a
simple and pure case, which should useful in thinking about more complex
situations.

One question is how the arguments developed in this paper can be trans-
posed to private debt. As emphasized by Tirole (2002), the disciplining
effect of debt maturity on countries’ policy still exists if the government is
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concerned by rollover crises in the private sector, but it is complicated by
an externality. Each private borrowers fully internalizes the risks associated
with his own short-term debt, but does not fully internalize the effect it has
on government policies. As a result of this dual agency problem, there might
be too little short-term debt in the private sector in equilibrium. This re-
sult can be overturned if short-term debt entails a negative externality, for
example because of financial contagion.

Finally, the analysis should be extended to take domestic political agency
problems into consideration. Because all countries were assumed to be en-
dowed with benevolent governments it was unambiguously optimal to relax
the credit constraints in the international debt markets. The welfare analysis
would be very different if decisions were taken by self-interested policymakers
who do not maximize domestic welfare.
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Figure 1. Sequence of events in period 1 and 2.
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Figure 2. Domestic weath and welfare
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