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SUMMARY

After the huge debt increases in the 1940s, due to theWWII, and in the 1980s due to the emerging

markets’ debt crises, the debt overhang problem is once again at the center of the academic and

political debate because of the recent debt crisis that affected the European countries in 2009.

The debt overhang theory explains how an high level of debt distorts the optimal investment

decisions and reduces government’s incentives, in the debtor country, to undertake the necessary

"adjustment policies". A huge literature focuses on the negative effects deriving from a debt

overhang condition. In particular, this kind of literature has been mostly used to describe and to

study poor and less developed countries. Nowadays instead, the situation is quite different with

the Greek case that represents a very peculiar and never experienced situation.

Chapter 1 of the thesis starts with an introduction of the sovereign debt overhang problem.

Then, since the aim is to study the possible policy interventions able to solve it, the focus is

posed on sovereign debt restructuring as a resolution mechanism. A relief intervention can be

considered, indeed, as a way to reduce the debt burden for a country struggling with an high

level of debt. Descriptions of the restructuring process, of the macroeconomic consequences

and of the Greek case are then provided in this chapter in addition to some stylised facts useful

to communicate the main messages.

In the past, several different strategies of debt restructuring have been implemented and the

consequences that they produced were often different case by case. It is then interesting to

study the effectiveness of the several options that can be used to restructure public debt. For

this reason, a very simple theoretical model is developed in Chapter 2 in order to study three

different strategies that can be used to solve a sovereign debt overhang problem. In particular,

two strategies are based on a debt restructuring process, via face value reduction or rescheduling,

whereas a third one is based on conditional-additional official lending. This strategy relies on

the idea that the debtor country can benefit of new lending from the official sector, in order to

undertake a larger amount of investment. The aim of the model is to represent schematically

the functioning of the three restructuring processes to gain insights into their differences and to

study their consequences in term of incentives to invest in a "troubled country".

An empirical evidence of the debt overhang hypothesis, coming from a joint work with

Willem Vanlaer, is then provided in Chapter 3. The combination of the sovereign debt crisis

of 2009 and the fiscal consolidation policies implemented as a result, makes indeed interesting

to study this hypothesis in Europe. The Chapter exploits then a panel dataset for the European

countries, between 1995 and 2015, in order to examine the extent to which increased levels

of public debt have led to reduced public investment. We start our analysis from basic POLS

models and then we expand it gradually to FE, IV and GMM estimation models. Our results

validate the debt overhang hypothesis and remain robust across various model specifications.
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1

Chapter 1

Sovereign Debt Restructuring: a
Literature Review

1.1 Introduction

In the past, debt accumulation and consequent default problems were considered an issue only

for developing and poor countries. Recently instead also some advanced economies have started

to suffer from an extensive debt accumulation (Figure 1.1). The last decade indeed, due to the

financial crisis of 2007 and the following sovereign debt crisis of 2009, has been characterized

by a huge increase in debt in several countries especially in the European Union.

Figure 1.1: General Government Gross Debt as a percent of GDP: Advanced
Economies (35), 1997-2016. Source: IMF Fiscal Monitor.

As we can see from the Figure 1.2, the increase in public debt in the advanced countries

(here the focus is just on the Eurozone countries) has been impressive since the eruption of the

financial crisis in 2007 and the following recession. Figure 1.3 shows the debt burden also in

term of private debt for the Eurozone (i.e. EZ) countries.

Because of these huge amounts of debt, attention has been re-focused on problems related to an

excessive debt accumulation and on the possible policy interventions able to solve them.
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Figure 1.2: General Government Consolidated Gross Debt as a percent of GDP
in 2007 and 2016 for the EZ countries. Source: Eurostat.

Figure 1.3: Private sector debt consolidated as a percent of GDP in 2016 for
the EZ countries. Source: Eurostat.
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More specifically, a renewed interest has been posed on the debt overhang theory which analyzes

the negative effects that an high level of debt produces into the economy. This theory has been

introduced for the first time byMyers (1977) in a corporate context. He defined debt overhang as

a situation where the high level of debt distorts the possibilities for companies to make optimal

future investment decisions. More specifically, a firm is less incentivated to invest because the

benefits (i.e. future cash flows) deriving from the additional investment undertaken must be used

largely to reimburse the existing debt holders (rather than to pay the shareholders). The larger

is the profit that goes to the creditors the lower is the incentive to invest and to suffer the cost

of investment for the shareholders. Potential lenders might even decide to not finance the firm

because of its high debt. Otherwise, they might ask for an higher interest rate in order to protect

themselves. This reduces debtor’s gain deriving from the investment undertaken thus creating a

disincentive effect in the firm’s investments policy and therefore an underinvestment problem1.

This concept of debt overhang used in the finance literature is similar to the concept used

in the macro literature. In this context there are two significant definitions that deserve to be

mentioned. In the first one, Krugman (1989a) defines debt overhang as "the presence of an

existing, inherited debt sufficiently large that creditors do not expect with confidence to be fully

repaid". In other words, debt overhang represents a condition in which a country has a stock

of debt larger than its capacity to repay it in the future. The second definition is due to IMF

(1989) that defines debt overhang as a situation where "the existence of foreign debt distorts

the relevant margins considered for production and investment decisions" (the so-called debt

overhang effect).

In this kind of literature, the debt overhang has been analyzed mainly in the context of sovereign-

debt crises. It was indeed due to the debt crises in the 80s and 90s that this theory has been

extended in a sovereign context with the aim to explain the effects that the high debt had produced

on the level of investment in the "less developed countries" (LDCs)2. In those years, the highly

indebted countries’ low investments level and the low growth rate were often attributed, at least

in part, to the high level of foreign debt. Basically, a debt overhang scenario occurs when a

debtor country, due to the "debt servicing obligations", can benefit only of a small portion of the

profits/resources produced. In such a situation, debt is perceived as a tax on country’s resources

and it reduces the incentives to invest.

For the same reason, a debt overhang condition might reduce the fiscal space of a country,

restraining then its fiscal policy choices, or it might discourage any general efforts of the debtor

country to improve its economy through the implementation of some necessary policy reforms

1Lamont (1995) focuses on the link between a corporate debt overhang condition and the macro performance
of the Sovereign. He finds that the debt overhang effect depends on the economic conditions: if the economy is in
boom, debt overhang is not binding because the investment returns are high and vice versa in case of recession or
stagnation.

2Several papers have analyzed these effects in that period (Krugman, 1988a; Krugman, 1989a; Borensztein,
1990b; Obstfeld and Rogoff, 1996; Sachs, 1989).
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(such as structural reforms) and stabilization interventions3 (Deshpande, 1997; Goretti and

Souto, 2013)4. The consequence is then a further growth depressing effect with the likely

establishment of a negative spiral between debt and growth. These adjustments affect negatively

investment since policy changesmight result in less fiscal activity (i.e. fiscal space) and exchange-

rate devaluations that reduce public investment and make imports of capital more expensive. As

explained before, in such a case the benefits would go especially to foreign creditors and not to

the debtor country (at least in the short-run). These disincentives in undertaking the necessary

reform are of special concern in low-income countries, where an acceleration of structural

reforms is instead necessary (Clements et al., 2003).

Debt overhang also depresses investment and growth by increasing uncertainty (Liu and

Rosemberg, 2013). When public debt becomes large, the uncertainty related to the decisions

that the government will take in order to meet its debt servicing obligations, increases too. In

particular, the private sector might expect an inflation tax, a currency devaluation and/or an

increase in taxes in order to make the government able to service its debt. Therefore, in such

a situation, potential private investors might prefer to delay their investment decisions and/or a

capital flight might occur in the period.

Considering these negative consequences deriving from an excessive debt accumulation,

debt sustainability problems might arise. In such a situation and especially in the European

framework, the use of fiscal policy in order to deal with cyclical crises might be undermined.

The recent Greek case, with the largest restructuring episode in history, has then re-animated the

debate on how to restructure public debt and on its possible consequences. In a debt overhang

condition, a wide literature has been developed to prove that it is efficient to reduce the amount

of debt that must be paid by a debtor country (Krugman, 1988a; Krugman, 1988b; Krugman,

1989a; Sachs, 1989; Froot, 1989; Aguiar et al., 2009). For this reason, new interest has been

posed on these topics (IMF, 2013b; IMF, 2014b; Buchheit et al., 2014) and several proposals for

different (or un-conventional) forms of debt restructuring have been discussed in the last years

(Krueger, 2002; Gianviti et al., 2010; Paris and Wyplosz, 2014; Economides and Smith, 2011).

In this regard, several points of interest deserve to be studied further:

• how to restructure the public debt?

• are the restructuring interventions really effective?

• is there a first best?

The aim of this Chapter is to shed light on these points and to discuss them.

The Chapter proceeds as follows: some general considerations in term of sovereign debt

restructuring are discussed in Paragraph 1.2; the phases and the negotiation procedures of the

3These adjustments are usually imposed in the negotiations between creditors and debtor country in exchange for
financial support.

4Another consequence is that an high level of debt might compromise the ability of the debtor country to borrow
long-term and in its own currency: the so-called "original sin" (Hausmann and Panizza, 2003).
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restructuring process, the concept of haircut, themost used restructuring strategies, past episodes

and some stylied facts are described in Paragraph 1.3; Paragraph 1.4 contains a discussion about

the economic consequences of sovereign debt restructuring for both creditor and debtor coun-

tries; Paragraph 1.5 describes the Greek debt restructuring of 2012 and some of its economic

consequences; Paragraph 1.6 concludes describing the recent developments in the topic and

the current debate related to the introduction of a sovereign debt restructuring process in the

Eurozone.

1.2 Some Practical Considerations in term of Sovereign Debt Re-
structuring

Sovereign debt restructuring can be defined as an exchange, implemented through a legal process,

between government outstanding debt5 and new debt instruments or cash. Since currently there

is no an international recognized bankruptcy law for Sovereign, borrowers and creditors have to

negotiate in each case of default6 and this is the reason why all the restructuring episodes have

always been structured as ad-hoc interventions. The different treatment of creditors’ claims has

been indeed a characteristic of large part of the debt restructurings implemented in the last years

(Erce, 2012).

The aim of a restructuring intervention is to put a country’s debt back on a sustainable path

at the lowest possible cost. This process involves indeed a creditors’ upfront loss (i.e. haircut),

in term of their claims toward the debtor country, but that should be lower than the costs that

they will suffer in case of further deterioration of the debtor’s country economic conditions in

absence of a restructuring.

An important point that must be discussed is the difference existing between sovereign and

corporate debt. In case of corporate default, indeed, there are some legal mechanisms able to

protect creditors’ interest, by enforcing debt repayment such as a liquidation procedure (with

assets’ seizure). For a sovereign debtor instead these mechanisms are much more difficult to

implement (i.e. there is a weaker contract enforcement available). International loans are in fact

not easily enforceable in legal courts. While creditors can sue their private debtor in case of a

corporate default (since it is subject to a legal authority) they have just some limited legal actions

available if a Sovereign fails a debt repayment. Sovereign’s asset in fact cannot be liquidated

and a global mechanism able to discipline how creditors can appropriate of a sovereign’s asset

5Sovereign debt means debt issued or guaranteed by the government.
6A default is defined as a missed payment of principal or interests on the due time. Following this missed

payment, a 30 days of grace period is usually allowed in order to pay-back the due amount. After that period a default
is officially announced. Moreover, a default can be total (when all debt repayment is stopped) or partial (when it is
stopped the repayment of just part of debt (Erce, 2012)).
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is not available yet7. There is indeed the concept of sovereign immunity (also related to its

non-commercial assets) that prevents creditors’ action in this sense (Strickland, 2014).

Moreover, the probability of default for a Sovereign is not necessarily related to the concept of

solvency as it is in the case of corporate debt. The distinction that is indeed usually made in

case of sovereign debt is between "willingness to pay" and "ability to pay". The latter is directly

related to the solvency/liquidity concept since it depends on the economic conditions of the

debtor country (generally measured as the amount of debt versus the strength of the economy,

the volatility of the domestic currency etc.); the former instead depends of the relative cost of

default compared to that one of keep servicing the debt (Manasse and Roubini, 2009; Obstfeld

and Rogoff, 1996). A debtor country might indeed decide to not pay-back its debt even if it has

the ability to do that. The decision is related to the opportunity costs in action in this framework.

In this regard, the costs deriving from a default8 are the only mechanism able to incentivize

a country’s debt repayment: if a country will face large negative consequences deriving from

default then it will pay-back its debt9.

The kind of debt involved in a restructuring process can vary with a general distinction that

is made between domestic10 and external debt. The first one refers to the debt issued under

domestic law whereas the latter refers to the debt issued under foreign law (usually New York or

English law)11. The important difference is that bonds issued under domestic law can be easily

changed through a legislative fiat12 whereas foreign law bonds are more difficult to modify.

The existing literature has been mostly focused on cases of external debt restructuring episodes

(see Cruces and Trebesch (2013) for a comprehensive dataset) but there is a new emerging

branch of literature focusing of domestic debt restructuring (see Reinhart and Rogoff (2011b),

Erce (2012), Erce and Díaz-Cassou (2010), and Mallucci (2015)).

Another layer of differentiation that can be added comes from the fact that some holders are

internal (such as domestic households and banks) and others are external (foreigners). This is

relevant in order to study the resource transfers between resident and non-resident debt holders

and the related international risk sharing implications.

7In 2012 for example, waiting for Argentina’s debt repayment, NML Capital (an Argentina’s private creditor)
confiscated the Argentinian ship Libertad with the aim to recover part of the amount due from the country. Some
months later however, the ship was released because of the recognition of sovereign immunity (UN International
Tribunal for the Law of the Sea).

8Several papers study the consequences deriving from a default such as the exclusion from financial markets
(Cruces and Trebesch, 2013), the reduced credit to the private sector (Arteta and Hale, 2008), the trade sanctions
(Rose, 2005; Martinez and Sandleris, 2011), the reduced FDI flows (Fuentes and Saravia, 2010) etc. For a review
see Borensztein and Panizza (2009) and Sandleris (2016).

9Countries cannot committ to repay their debt (Eaton and Gersovitz, 1981; Aguiar and Gopinath, 2006; Arellano,
2008; Mendoza and Yue, 2012).

10See Bua et al. (2014) for a discussion about the benefits of domestic debt.
11Taking into account also the currency of denomination then a further distinction can be considered: domestic

debt denominated in foreign or local currency and external debt denominated in foreign or local currency. This
distinction is useful when the vulnerability deriving from the currency composition of the debt potfolio is studied.

12This is for examplewhat happened inGreecewhere the government approved theGreekBondholder Act 4050/12,
23 February 2012 in order to facilitate the restructuring of Greek law bonds (Zettelmeyer et al., 2013; Martinelli,
2016).
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In general, the distinctions above described are quite important when the consequences

deriving from a restructuring intervention must be taken into account. For example indeed,

assuming that domestic debt is held mostly by domestic banks, a restructuring of domestic

debt might affect negatively the debtor country’s financial sector. This is the reason why, in

some cases (such as Belize in 2007, Ecuador in 199813), restructuring interventions have been

negotiated just for the external part of a country’s debt. However there have been also cases

where only domestic debt holders were involved in restructuring episodes (such as Russia in

1998 and Ukraine in 199814).

1.3 How does a Sovereign Debt Restructuring work?

A restructuring process is characterized by different phases as represented in Figure 1.415

Figure 1.4: Timeline for the different phases of a sovereign debt restructuring
process

1. Announcement: the process usually starts after a default event (or they can be simulta-

neous) but there have been also cases of pre-emptive restructuring episodes (i.e. imple-

mented without missed payments) as a way to prevent the default and its consequences

(IMF, 2013b). Using a dataset of external debt restructuring episodes between 1978 and

2010, Asonuma and Trebesch (2016) show that 38% of the cases were indeed pre-emptive

(i.e. 68 episodes were pre-emptive whereas 111 were post-default). This distinction be-

tween pre-emptive and post-default is important because of the different consequences that

13See Erce and Díaz-Cassou (2010) for a complete description of the episodes.
14See Erce and Díaz-Cassou (2010).
15Actually, there is also a preliminary phase that should be considered: the "pre-restructuring period". This defines

the time that goes from the start of the debt problems till the announcement of the restructuring. This period is
more than twice as long as the period of negotiation and it is characterized by a double output loss (18% versus 9%)
(House et al., 2017).
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it produces. As reported by Asonuma and Trebesch (2016) indeed, pre-emptive restruc-

turing episodes produced quicker negotiations (almost 20% quicker) than the post-default

cases.

2. Negotiation phase: it is usually a very long process16 because of the strategic behaviour of

the parties involved (see Bi (2008) for some information about the length and the strategic

considerations in action). During this phase there is an evaluation of the debtor country’s

debt and its main characteristics (Lim et al., 2005). The aim is to reach an agreement that

can provide a debt relief to the troubled country.

According to the type of creditors, there are different negotiation methods for a Sovereign

debt restructuring (Table 1.1).

Table 1.1: Sovereign debt restructuring process according to creditors’ type

Sovereign debt restructuring process
Creditor Commercial Banks Bilateral Bondholders
Negotiation’s procedure London Club Paris Club Exchange Offers

The London Club and the Paris Club have been both introduced in order to facilitate a

coordinated solution, between creditors, to the payment problems of a debtor country.

The two Clubs use similar procedures and have similar characteristics: they have not rules

or statutes, their decisions are not legally binding and the participation to their meetings

varies case-by-case.

The London Club was established for the first time in 1976 because of Zaire’s problems

and it is an informal group of private creditors. It is indeed used for restructuring

processes with private creditors such as commercial banks. Negotiations are conducted

by a representative private creditors committee (i.e. the Bank Advisory Committee17).

The Paris Club instead was established for the first time in 1956, because of Argentina’s

problems, and it is an informal forum of creditor countries (i.e. official creditors). It

indeed deals with public claims toward a debtor country deriving from bilateral loans 18

(i.e. public debt of the debtor country coming from loans of other governments). It takes

case-by-case decisions that require the consensus of all the creditor countries involved.

Restructuring interventions are negotiated just with countries that have a current program

with IMF19.
16Nowadays the process has become quicker and less disputed than it was in the past. According to Tomz and

Wright (2013) the average lenght of default is 9.9 years (7.8 years after 1970) but with a large variability (the standard
deviation of this lenght is 10.5).

17This committee is made of a limited number of representative banks that negotiate on behalf of all the banks
involved.

18The terms of treatment adopted changed through times: Venice terms were adopted in 1987 (giving longer
repayment period), Toronto terms in 1988 (giving a partial cancellation of debt), Houston term in 1990 (extending
the eligible countries for the Toronto terms), London terms in 1991 (raising the percentage of debt cancellation),
Naples terms in 1994 (raising again the percentage of debt cancellation).

19See Cheng et al. (2017a) for an analysis of the Paris Club’s procedures.
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The negotiation with retail bondholders instead is a different case. Creditors coordination

is indeed particularly problematic in this case given that bonds are widely dispersed20

in the financial markets and involve several different bondholders. One big problem of

a government undergoing a restructuring is indeed to identify all the bondholder and to

start consultations with them (or with their representatives).

3. Debt exchange21: at the end of the negotiations, a restructuring offer is prepared (it can

assume several forms as we will see later in the chapter) and the creditors can choose to

accept it or not within a certain period22. In case of a positive conclusion, this is usually

considered as the ending date of the restructuring process23. However, it is necessary

to reach a certain minimum participation-threshold (usually between 75% and 85% of

outstanding bonds), in terms of accepting creditors, in order to have a successful exchange.

This is the reason why many exchange offers have some "carrot" features, such as upfront

cash payments or a menu options, able to incentivate the participation.

A particular condition that can arise during this phase is known as the holdout problem.

In order to reach an agreement between debtor and creditor countries indeed, the consent

of the majority of bond-holders is required. However, it might happen that some bond-

holders do not give their consent for the restructuring, retaining their claims with the aim

to receive in the future a larger or the full repayment from the debtor country. This is

the so-called collective action problem: the best group strategy for creditors is that all

of them participate in the restructuring whereas the best individual strategy is to leave

everyone else to participate. This can disrupt the restructuring process as happened in the

Argentinian case of 200524. In order to minimize the holdout problem and to facilitate

the negotiations25, the Collective Action Clauses (i.e. CACs) have been introduced into

bonds’ contracts26 27. These clauses allow a super-majority of creditors (usually 66%

or 75%) to change the bonds’ contractual terms, binding all creditors of a specific bond

series. CACs can be used for a single bond or across bond series (i.e. bonds with different

terms and conditions) and in this second case, basically, the country treats the bond series

20Around 600.000 retail investors were involved in the restructuring of Argentina in 2005.
21Here I am referring to distressed exchange: "exchanges at terms less favorable than the original bond or loan

terms" (S&P’s, 2006). These exchanges are different from the normal liability management operations.
22In the past episodes, the deadline has been often extended in order to increase the participation rate.
23As we will see later, there are however cases of prolonged debt distress and serial restructurings.
24In the Argentinian restructuring of 2005, just part of debt-holders participated into the debt swap. Then, in

August 2013, the United States’ court (with the Griesa’s ruling) established that the holdouts in that restructuring
episode had to receive the full face value of their original bonds.

25The important role of CACs is to minimize the risk that an holdout minority can block the restructuring.
26CACs are generally included in bonds issued under English law and New York law (since 2003).
27This is the so-called "contractual" approach to sovereign debt restructuring. Conversely, the so-called "statutory

approach" is based on the willingness to create an international institution or mechanism able to oversee the sovereign
debt restructuring cases (such as the Sovereign Debt Restructuring Mechanism proposed by Krueger (2002)).
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as a single group. Their role can be then considered very important during the negotiation

phase28.

1.3.1 Haircut

Many formulas are used to compute the amount of creditors’ losses (i.e. haircut). The most

commonly used approach, introduced by Sturzenegger and Zettelmeyer (2006), Sturzenegger

and Zettelmeyer (2008), and Cruces and Trebesch (2013), is based on net present value. More

specifically, creditors’ losses are generally computed comparing the present value of the new

instruments and the present value of the old instruments. Both values should be computed using

the same interest rate according to this formula:

H i
t = 1− present value of new debt(rit)

present value of old debt(rit)

where H i
t is the haircut and rit represents the discount factor used to compute the present value

of old and new debt instruments29.

This equation allows to measure the loss realized in the exchange by the participating creditors30.

1.3.2 Restructuring Strategies

A sovereign debt restructuring can be implemented in several different forms. The resulting

outcome might vary in terms of the distribution of gains and losses among creditors and debtor

country (depending on the strategy used) and therefore, each approach should be evaluated case

by case. Here I will provide some information about the most used strategies31.

• Face value reduction (i.e. nominal haircut).

A face value reduction consists in a write-down of the nominal amount of the outstanding

debt. For example, taking $100 as nominal amount, a 20% face value reduction implies

that the new amount of debt to be paid will be just $80. This is usually considered a

proper strategy when debt cannot be considered sustainable with high probability (IMF,

2014b) such as in case of solvency crisis. A debt forgiveness would be indeed useful in

such a situation because it might provide the debtor country with the right incentive to

28See Haldane et al. (2005) and Eichengreen and Portes (1995) for a costs and benefits analysis deriving from the
introduction of CACs.

29Sturzenegger and Zettelmeyer (2006) suggest to use the secondary market yield deriving from the price of the
new debt instrument in the first available trading day after the exchange. The limit of this approach is that this yield is
not always available, especially for countries with illiquid bond market. As alternative, Cruces and Trebesch (2013)
propose to impute exit yields based on ratings and market data.

30There have been also cases where the net present value (NPV) of debt after the restructuring was larger than
before (such as the mega-swap implemented in Argentina in June 2001 that,according to Díaz-Cassou et al. (2008),
produced a NPV gain between 2 and 28%).

31Here I will discuss these strategies in isolation even if a combination of them is possible and it has been often
used in the past episodes.
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implement some structural reforms (when the situation is critical), accelerating then its

recovery process (Krugman, 1988a; Sachs, 1989). In the theoretical literature, originally,

the determination of this face value reductionwasmodelled in an exogenousway (Marchesi

and Thomas, 1999; Froot, 1989; Sachs, 1989) whereas, more recently, some endogenous

forms of nominal write-down have been introduced (for example Yue (2010), Prokop

(2012), Asonuma (2012) consider a Nash bargaining process).

• Maturity extensions (i.e. rescheduling or net present value haircut).

A maturity extensions can be defined as a lengthening of maturities of the old debt.

Since it postpones in the future the repayment schedule, giving then fiscal space to the

debtor country, it is usually considered a proper strategy to deal with liquidity crises

(IMF, 2014b). This strategy can be implemented also in combination with a reduction

of the interest rate. From the literature, some useful insights in term of debt rollover risk

when a maturity extension is implemented are given in Fernandez and Martin (2015).

Bac (1999) instead considers an extreme lengthening of maturity in the form of grace

periods32 deriving as a Nash equilibrium creditors’ strategy in a dynamic non cooperative

game33. Its length depends on the planning horizon of the parties (function of policy

cicles in the debtor country and of creditors’ future repayment expectation), the discount

factor and the growth perspective of the debtor country (in case of pessimistic beliefs no

grace period would be allowed).

• Additional lending.

This strategy consists in new lending from creditors, provided at an advantageous interest

rate (a sort of concessional loan34), in the hope that the debtor country will recover and

then it will pay back its debt (Sachs and Cohen, 1982; Krugman, 1988a). Usually, the

newmoney is given conditional to the implementation of some structural reforms (defined

during the negotiation process). The rationale of new lending relies on the idea that even

if countries are suffering from a debt overhang condition, there is still a possibility for

creditors to be fully repaid in case of positive news for the debtor country (such as a

positive schock or a positive effect deriving from the structural reforms undertaken)35.

Therefore, the existing creditors might be interested in providing new lending in order to

avoid the default and to protect the value of their existing claims toward the debtor country

(i.e. a defensive lending á la Krugman (1989a)36). This new lending might be provided

32A grace period can be defined as a period where interest payments are suspended.
33The ratio of a grace period is to give to the debtor country the possibility to exploit some investment opportunities,

allowing the creditors to maximize then the present value of debt repayments.
34Krugman (1988a).
35In such a case, creditors don’t have to write-down their claims unnecessarily (Krugman, 1988a)
36No consensus has been clearly set yet regarding the defensive lending hypothesis. Easterly (2002) find empirical

evidence for such an hypothesis whereas Marchesi and Missale (2013) find evidence for defensive granting instead
of lending. In the highly indebted countries, between 1982 and 2008, grants were indeed provided in order to
compensate the reduction of loans and to ease the debt reduction process.
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not only by the private creditors but also by the official sector37.

• Debt buyback.

It can be defined as a transaction in the secondary market where outstanding debt instru-

ments are exchanged for cash (often at a discount)38. The buyback could be self financed

or financed by an international financial institutions39. In the first case, the resources used

for the buyback come from a reduction in debtor’s investment, consumption and trade

surpluses or from its foreign exchange reserves. Such a debt buyback could then reduce

the future debtor country’s ability to repay (i.e. high appropriability) or not (i.e. low

appropriability), as explained in Arias and Broner (2013)40. In the former case, the debtor

will be better-off and the creditors worse-off; in the latter case instead it will be the other

way around (it is considered a zero sum game). An alternative might be the use of the new

bond issuance’s revenues to buyback the old outstanding debt (Arias and Broner, 2013).

In such a framework, the new debt must be senior otherwise it would be treated as the old

one and its secondary market price would be the same (i.e. a debt reduction would no be

possible). The introduction of seniority is crucial in order to obtain a debt reduction since

it will reduce the price of the existing debt, providing then debt relief (Manasse, 2011;

Schmitt-Grohe et al., 2016) 41 42.

• Debt for equity swap.

It is defined as an exchange between debt and local currency funding for an equity

investment (i.e. real investment) in the debtor country. This exchange usually involves

also some restrictions in order to avoid a quick repatriation of capital in the creditor’s

countries. This strategy was used by several LDCs43 in the 80s and 90s44. For example,

37Official loans usually have a seniority clause.
38In the past experiences, these transactions usually produced a lower reduction in the net asset position than other

strategies (implying also an higher cost). See Claessens and Dell’Ariccia (2011) and the case of Bolivia described
by Bulow and Rogoff (1988). A large literature (see Manasse (2011)) shows that, when the probability of repayment
is reflected correctly by the market prices, these buybacks typically produce a waste of resources. Bulow and Rogoff
(1991) show that a country cannot gain repurchasing its debt at market prices because in such an operation, the
largest part of benefits deriving from the buyback will go to the creditors. Indeed if creditors believe that the buyback
will stimulate growth, then they will demand a higher price. A buyback indeed increases the market value of the
remaining debt outstanding and consequently it may worsen the net asset position of the debtor country.

39A debt buyback on the secondary market can be financed also by financial institution’s money such as IMF,
World Bank etc. Schmitt-Grohe et al. (2016) consider a purchase of debt from a third party, such that the country
will be able to repay in full its outstanding debt even in the worst case scenario. Creditors will be then better-off
because, if the bad state occurs, they will be compensated from the international institution. In such a framework,
the money lent from the third party is then mainly used to increase the creditor’s expected payment.

40Another interesting contribution is Medeiros et al. (2007).
41If the price of the old debt is lower, there is the possibility to retire a larger quantity of old debt with the new

bonds.
42The debtor country will benefit from this transaction, but existing creditors will be worse-off given that the

secondary market price decreases. However, the issuance of new senior debt might still be in the interest of creditors
since, once the debt reduction is completed, debtor’s economy might improve and the market price of outstanding
debt too. See Krugman (1989b) for some examples.

43Countries that have used debt for equity swaps include Argentina, Brazil, Chile, Costa Rica, Ecuador, Jamaica,
Mexico, Uruguay, and Venezuela.

44Between 1985 and 1996, debt for equity swaps totaled $38.6 billion (World Bank, 1998).
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the Mexican debt for equity swap (in 1985) gave the possibility to exchange loans for

Mexican equity in certain investment areas (i.e. motor, tourism, and chemical industries).

A similar strategy called debt for land swap was adopted by St Kitts and Nevis where

lands were offered to creditors in order to pay back the country’s debt (IMF, 2013c).

1.3.3 Past Episodes

Before the Financial Crisis of 2007, the interest about debt relief was almost exclusively focused

on the initiatives for the highly indebted and poor countries. Public debt overhang episodes

however have afflicted both poor and advanced economies since the early 1800s (Reinhart et al.,

2012)45 and they have been generally interconnected with default cycles (Reinhart and Rogoff,

2009). More specifically, Reinhart and Rogoff (2009) identify five important default cycles: 1)

during the Napoleonic War, 2) between the 1820s and the 1840s, when several countries in the

world were in default, 3) between the 1870s and the 1890s, 4) from the Great Depression in the

1930s untill the 1950s, when again several countries in the world were in default46, 5) during

the emerging market debt crises in the 1980s and 1990s47.

War times have been idenfited as one of the most important cause of debt accumulation and

default (Reinhart and Rogoff, 2011a). There are indeed two debt spikes for the advanced

economies corresponding to the two world wars (and another one during the Napoleonic War

in the early 1800s). In peace times instead, financial crises have played an important role for

the deterioration of pulic finances (Reinhart and Rogoff, 2011a). More specifically, due to

the several rescue operations undertaken by the governments (in particular for banks), the link

between financial crises and public debt accumulation has become stronger especially in the

recent years48. Nowadays, then, the high private debt burden represents an important problem

and its potential interaction with public debt should be then taken into account from a policy

perspective.

Several sovereign debt restructuring episodes occurred in the past deserve to be mentioned:

1. Post World War I (WWI): two debt relief episodes, related to official debt in Europe,

occurred at that time. The first one is the Hoover Moratorium signed in 1931 in order to

suspend interest and principal payments on war debts for one year49. The second one is

the generalized debt default of 1934 followed by a cancellation of war debts 50. All debtor

countries indeed suspended debt payments related to the war debt due to the United States

45Defining debt overhang as episodes with public debt-to-GDP larger than 90% for at least 5 years, Reinhart et al.
(2012) identify 26 cases between 1800 and 2011 for the advanced countries.

46Before theWorldWar I and II many countries stopped their debt repayments toward the enemy country creditors.
Also after the two wars, defaults were quite common for the loosing countries.

47Defaults in this period were concentrated mainly in Latin America.
48See Erce (2015) for an explanation of the Sovereign-banks nexus.
49However, after the end of the moratorium in 1932, scheduled payments did not resume in a regular way (Reinhart

and Trebesch, 2016).
50Debt relief in the 30s amounted to around 21% of GDP. See Reinhart and Trebesch (2016) for more information

and data about the offical debt overhang resulting from WWI.
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and the United Kingdom51 removing this debt from their balance sheets (Reinhart and

Trebesch, 2016).

2. Post World War II (WWII): With the London Debt Agreement of 1953, following the end

of the WWII, Germany benefited of a significant debt reduction (almost 50%), amounting

to 15 billion Deutschmarks, and of a thirty years maturity extension52. The German

debt was accumulated in part after the WWI, because of the huge reparations imposed

to the country, and in part after the WWII due to the reconstruction expenditures. The

debt reduction contributed to the post-war growth of the country, creating fiscal space,

lowering borrowing costs and normalizing inflation.

3. Brady Plan: Between the late 1970s and the early 1980s, many developing countries

started facing debt repayment difficulties (Arslanalp and Henry, 2005). During the first

negotiations in the 1970s, creditors adopted a refinancing strategy for the debtors, without

discussing a debt restructuring53. The debt crisis started officially in August 1982 after

that Mexico announced its impossibility to service its debt54. After this announcement,

many commercial banks reduced or refused new lending to Latin American countries.

By the late 1980s, several developing countries were in default. Although rescheduling

agreements were signed with the creditors, they were based just on short-term liquidity

relief without involving any reduction in face value (such as theBaker Plan55 in 1986). The

Brady plan56, announced in March 1989, represented then a big change since it promised

a debt reduction in exchange for the implementation of structural reforms. The Plan was

structured with the three following characteristics: 1) bank loans were exchanged into

sovereign bond (partly collateralized by US Treasury bonds)57; 2) participating creditors

were offered a "menu" of options with the possibility to choose between different new

instruments58 59; 3) part of the accumulated interest arrears was written off and part

was capitalized into new short-term floating rate bonds. The agreements fostered capital

51Finland was the only country which fully repaid its debt.
52According to the signed agreement, debt repayment was due only in case of Germany running a trade surplus. In

addition, this repayment was limited to 3% of export earnings. In such a way, creditors were incentivized to import
German goods.

53Creditors adopted this strategy for three reasons: 1) they believed the debtor countries were facing a liquidity
crisis; 2) they believed that, with a positive external shock and some internal adjustments, debtors would have been
able to repay; 3) by maintaining debt service financed by new lending, banks didn’t have to classify the loans as
impaired.

54Actually, the first Latin American country to default was Costa Rica in 1981.
55The Baker Plan produced only a reduction of the interest rates and a lengthening of the maturities up to 30 years.
56In total, 17 Brady deals were signed. Most Brady countries were in Latin America. The other six were Bulgaria,

Cote d’Ivoire, Jordan, Nigeria, Philippines, Poland and Vietnam.
57In such a way, a liquid secondary market for emerging market sovereign bonds was created
58The instrumets offered were: discount bonds with a lower face value or par bonds with long maturities and low

interest rates but no debt reduction. The alternative was to provide new money to the debtor countries receiving in
exchange new instruments with better conditions (i.e. higher coupons or shorter maturities).

59With this approach, banks were free to choose among different options and thus it was no imposed the same
treatment to all of them.
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inflows to the Brady countries, re-opened capital markets, boosted stock markets, growth

and investment (Arslanalp and Henry, 2005)60.

4. Heavily Indebted Poor Countries (or HIPC) Debt Initiative: Because of the debt crisis

that affected the HIPCs between the 80s and 90s, the World Bank and the IMF launched

this program in 1996 with the aim to help poor countries struggling with high level of

debt. The HIPC initiative was then strengthened in 1999 (increasing the link between

debt relief, poverty reduction and social policies) and in 2005 with the introduction of the

Multilateral Debt Relief Initiative (i.e. MDRI 61). Currently, the HIPC initiative is based

on a a two-steps procedure: in the first step (the decision point), a country has to meet

some criteria in order to be considered eligible for the Initiative62 and then to receive a

relief for its debt service63 (Ferry et al., 2016); in the second step (the completion point),

when a country fulfils other requirements64, there could be a full debt relief. Through the

HIPC Initiative, the majority of debt owed by heavily indebted poor countries has been

cancelled. Out of the 39 countries considered eligible for the HIPC Initiative, 36 received

full debt relief (for a total of $99 billion) whereas 3 have not reached yet the decision point

(IMF, 2017).

5. Russia: In 1998, Russia shocked the financial markets by defaulting on its debt ($30.4

billion). This event produced financial contagion for both advanced and emerging market

economies. The default was largely unexpected since the country was considered "too

big" or "too nuclear" to fail (Díaz-Cassou et al., 2008). After the rejection of the first

restructuring proposal in August 1998, an agreement with the creditors was reached

in March 1999 (the restructuring was then implemented in August 1999 and February

200065). It combined debt restructuring in the form of principal reduction of around 17%

of the total restructured debt (almost 4.1% of GDP) with capital controls (IMF, 2006).

6. Argentina: Starting from 2001, four episodes of debt restructuring afflicted Argentina.

The first one is the Megaswap implemented in June 2001 (involving $30 billion). The

60Ten years later however, according to Chuan and Sturzenegger (2005), the step-up interest payments of some
of the new bonds issued under the Brady Deal affected the debt sustainability of some debtors, reproducing again
default risks. Ecuador (in 2000), Uruguay (in 2003), Argentina (in 2005) and Cote d’Ivoire (in 2010) had indeed to
restructure their Brady bonds).

61The MDRI gave the possibility for a 100% relief on eligible debt by the multilateral institutions (IMF, World
Bank and African Development Fund).

62Four criteria are required: 1) to be eligible to borrow from the World Bank’s International Development Agency
and from the IMF’s Poverty Reduction and Growth Trust; 2) to have an unsustainable debt that cannot be addressed
through traditional relief mechanisms (originally defined as a ratio of external debt in net present value to export
larger than 250% and then reduced to 150%); 3) to have a good track record of reforms and policies implemented
through an IMF or a World Bank program; 4) to have developed a Poverty Reduction Strategy Paper.

63This was the first time that a relief on multilateral debt was provided (Lisandro and Ross, 2001).
64The other requirements are: 1) the country has to prove a good track record related to its performance under

the IMF and the World Bank programs; 2) it has to implement key reforms agreed in the first step and the Poverty
Reduction Strategy Paper for at least one year.

65See Moody’s (2016).
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peculiarity of this debt exchange is that increased both the debt maturity and the coupon

rates, resulting then in a net present value gain between 2% and 28% for creditors (Díaz-

Cassou et al., 2008). The second episode is the Phase 1 implemented in December 2001

that, targeting the domestic residents, was based on a voluntary exchange of bonds for

a total amount of $58.52 billion66. Originally, it was planned also a Phase 2, involving

non-resident creditors, but it was never implemented because of the default of 2001. The

third episode is the Pesification of February 2002 where any dollar-denominated domestic

law instruments were re-denominated in local currency, affecting $58 billion67. The

fourth restructuring episode is the International Global debt exchange implemented in

June 2005, where 152 defaulted securities were exchanged for 11 new finacial instruments

(involving $80.08 billion). It involved 56% principal reduction and a net present value

reduction of 75% (IMF, 2006).

7. Greece: The restructuring of 2012 represents the largest debt restructuring in the history

of sovereign debt (with a debt relief larger than 50% of its 2012 GDP). It will be discussed

in more details in Paragraph 1.5.

1.3.4 Stylized Facts

In order to show some stylized facts about sovereign debt restructuring, it is useful to start from

the dataset of Cruces and Trebesch (2013) that collects 187 restructuring episodes, involving

external debt, for 72 countries between 1978 and 2010 (this dataset is then complemented with

Asonuma and Trebesch (2016)). Figure 1.5 shows graphically the large number of restructuring

interventions, undertaken between 1978 and 2013, with haircut values that range from negative

to high positive territory.

The mean haircut for the whole sample is 37% (Figure 1.6) with a standard deviation of 27%.

Separating the analysis in subgroups, however, Cruces and Trebesch (2013) show the presence

of some heterogeneity: the haircut is larger for the Highly Indebted and Poor Countries (87%)

and it is smaller for restructuring episodes pre-199068.

Figure 1.6 shows the positive correlation between the haircut and the amount of debt involved

(in % of the GDP) in the restructuring episode. Historically then, the largest default episodes

implied larger haircuts. The picture however is quite different if a distinction between restruc-

turing involving a face value reduction and restructuring based only on maturity extensions is

introduced. In case of a simple maturity extension, the average haircut is around 20% and a

slightly negative correlation with the amount of debt involved can be observed (Figure 1.7).

66See Sturzenegger and Zettelmeyer (2008) and Díaz-Cassou et al. (2008).
67See Sturzenegger and Zettelmeyer (2008) and Díaz-Cassou et al. (2008).
68 Benjamin and Wright (2009), focusing on the reasons of larger or smaller haircuts, notice that the haircut size

depends on the length of the default and on the output decline in year of the default.
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Figure 1.5: This figure plots the haircut in percentage points during the last
restructuring episodes between 1978 and 2013 (ISO country code). Source:
Author’s computation based on Cruces and Trebesch (2013) and Asonuma and

Trebesch (2016).

Restructuring involving a face value reduction, instead, present an average haircut around 50%

and a positive correlation with the amount of debt involved.

Figure 1.6: This figure plots the correlation between haircut in percentage points
and the amount of debt involved in the default. Source: Author’s computation

based on Cruces and Trebesch (2013) and Asonuma and Trebesch (2016).

Some other useful stylized facts can be taken fromDas et al. (2012a) that study 186 sovereign

debt restructuring interventions with foreign private creditors (such as commercial banks and

foreign bondholders), implemented from 1950 to 2010. As Figure 1.8 and 1.9 show, advanced

countries such as theUS, Japan and the European countries have not experienced a sovereign debt

restructuring in the period analyzed. Developing countries and emerging markets are instead

characterized by the opposite situationwith amultitude of debt relief episodes. More specifically,

it is possible to claim that the restructuring interventions implemented in these countries rarely
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Figure 1.7: This figure plots the correlation between haircut in percentage
points and the amount of debt involved in the default when there is no a face
value reduction. Source: Author’s computation based on Cruces and Trebesch

(2013) and Asonuma and Trebesch (2016).

Figure 1.8: This figure plots the correlation between haircut in percentage
points and the amount of debt involved in the default when there is a face value
reduction. Source: Author’s computation based on Cruces and Trebesch (2013)

and Asonuma and Trebesch (2016).

put an end to their debt problems, requiring often repeated interventions over time (serial

restructuring as serial default69 (Asonuma, 2012; Asonuma, 2016)). One explanation to this

multitude of debt relief episodes over time, for developing countries and emerging markets,

might be the slow rate of change in these countries’ structural characteristics (Depretis Chauvin

and Kraay, 2007). An alternative explanation might be instead related to the preference of

debtors for high debt levels because of an high discount rate70 (Easterly, 2002). Countries might

69Countries that default tend to default more than once (Reinhart and Rogoff, 2004).
70An high disocunt rate might reflect for example a profligate government or a condition of political instability

(Easterly, 1999).
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indeed borrow anticipating future debt forgiveness and this might lead them, over time, to use

new borrowing to replace the old cancelled debt71. Alternatively, it might be the creditors’

strategy to avoid reporting non-performing loans in their balance sheets72, to produce a common

practice of debt roll-over (Geginat and Kraay, 2012), instead of providing substantial relief,

implying then the necessity of several interventions over years.

Figure 1.9: The triangles represent the restructurings undertaken through the
London Club whereas the squares refer to the Paris Club agreement. Source:

Das et al. (2012a).

Other layers of heterogeneity can be derived from Das et al. (2012a)’s review. 1) Quite dif-

ferent haircuts were used for the restructuring episodes analysed in the sample with an average

higher value for post-default restructuring. 2) Maturity extension was the most used strategy

(i.e. 129 episodes) even if the number of restructuring interventions implemented through a

face value reduction (i.e. 59) has increased since 1980. 3) The number of debt restructuring

71Easterly (2002) shows that the debt forgiveness, for 41 heavily indebted poor countries, received from the World
Bank between 1989 and 1997 amounted at US$33 billion whereas the new borrowing in the same period was US$
41 billion.

72The recognition of non-performing loans in the balance sheets might indeed be financially costly.
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Figure 1.10: The triangles represent the restructurings undertaken through the
London Club whereas the squares refer to the Paris Club agreement. Source:

Das et al. (2012a).

interventions involving official debt (i.e. implemented through the Paris Club) has been much

larger than the number of restructurings related to private debt. Nevertheless, in term of vol-

umes involved, private creditors were the most affected. 4) 7 out of the 18 restructuring episodes

related to emerging markets lasted less then 1 year73. There are however delays both before

sitting to the negotiation table and during the negotiation phase that can make the total length

of the process longer (House et al., 2017; Bi, 2008)74.

73However, the average duration of the processes has decreased compared to the past (Das et al., 2012a).
74The longer is the time needed to announce a restructuring the larger is the haircut for creditors (House et al.,

2017).
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1.4 Economic Consequences of Sovereign Debt Restructuring

An important topic that deserves specific attention is related to the economic relevance of

sovereign debt restructuring. Several papers have studied the consequences of sovereign debt

restructuring episodes focusing on different aspects. The most important one is whether or not

such an intervention is able to solve country’s problems and to restore growth. The evidence

is quite ambiguos on this point75. With a focus on developing countries, Hepp (2005) shows

that debt relief interventions had on average no effect in term of growth. The same lack of

evidence is found also in Depretis Chauvin and Kraay (2005) studying 62 low-income countries

over the period 1989 and 200376. However Hepp (2005), introducing a distinction between

Heavily Indebted Poor Countries (HIPC) and non-HIPC, shows that the growth rate of the

second group actually benefited of the debt relief. This result shows then that there might be

different consequences according to the group of countries analysed and the kind of restructuring

implemented. Several papers present evidence for the heterogeneity of the economic impact of

debt restructurings and deserve to be mentioned.

Forni et al. (2016), focusing on restructurings with external private creditors implemented

between 1970 and 201077, find different consequences in term of growth according to the

grouping method used. In general they notice that 3 years after a debt restructuring, countries

experience a per capita GDP growth lower (around 5%) than the other countries that didn’t

restructure their debt in the same period. The results are different if a distinction between

agreements that can be considered as "final" (in the sense that let the countries to exit from a

default condition) is introduced 78. They find indeed that, such final interventions are able to

produce positive effects for growth even in the year immediately after the restructuring. This is

due to the fact that final restructurings produce on average a lower level of debt post intervention

whereas non-final restructuring produce the opposite result. Moreover, they find that the lower is

the level of debt after the restructuring the better is the growth performance after the restructuring

(i.e. the post-restructuring debt level matters) and that the amount of debt relief has a positive

and persistent effect on growth when the initial debt level is low (i.e. the size of debt relief

matters). In conclusion they claim that a restructuring can allow to exit from a default but, in

order to be growth improving, it has to address the debt overhang problem and then it might

imply larger haircuts.

Always looking at restructuring episodes with private creditors and at final restructuring, Das

75Even if the causality between debt restructuring and growth is still not well defined, it represents an important
point to be understood from the policy-makers’ perspective. It is indeed crucial to understand whether a debt
restructuring can produce a better growth performance or whether it is easier to restructure public debt when growth
prospects improve.

76This might be because the weakness of the economic institutions and of the infrastructures represent a greater
barrier to growth than the debt overhang (Arslanalp and Henry, 2006a).

77They focus on 168 restructuring episodes occurring during default.
78This is the same approach used in Reinhart and Trebesch (2016).
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et al. (2012b)79 show that the median real GDP growth is around 4.5%, three years after a final

debt restructuring agreement, whereas it is around 1.5% in the three years before. Similarly,

Trebesch and Zabel (2016)80 find that countries experiencing final debt restructurings have

a GDP growth per capita, in the five years following the agreement, on average larger than

10%. Adopting the same horizon of five years and the same definition of final restructuring

interventions, also Arslanalp and Henry (2005), show the faster increase in the real GDP per

capita, for the countries signing the Brady Deal compared to a control group.

Another kind of heterogeneity is introduced in Asonuma and Trebesch (2016) (as already

discussed before). Separating between preemptive and post default restructuring, they find

indeed that in case of preemptive restructurings, countries recovers quickly in term of growth.

In case of post default restructurings instead, growth stays below the trend at least three years

after the default .

Differently fromwhat described above (focus on episodes involving private creditors), Cheng

et al. (2017b) study the growth consequences of sovereign debt restructurings by focusing on

episodes involving official-sector creditors and using a novel dataset about the Paris Club

restructuring agreements between 1956 and 2015 (Cheng et al., 2017a). More specifically,

they separate between restructuring episodes with and without face value reduction finding

that only in the first case there is a positive growth effect. They find indeed that agreements

involving a nominal relief produce a 2% higher real GDP growth in the 2 years following the

restructuring intervention. Conversely, agreements with only net present value relief are found

to be without growth impact. Using the same distinction between restructuring episodes with

and without face value reduction, also Reinhart and Trebesch (2016) and Reinhart and Trebesch

(2014) study the link between restructuring interventions and growth81. Using a difference-in-

difference approach, they show that debt restructurings are beneficial in term of growth only

when they imply nominal haircuts. Relief intervention in the form of maturity extensions or

interest rate reductions produce instead non-significant results. The restructurings involving

private creditors’ face value reduction translated into a real per capita GDP growth that was 3%

higher than a control group of non-crisis emerging countries82.

Marchesi and Masi (2017) adopt a different approach, taking into account the distinction

between private and official restructuring and comparing the two related growth effect83. They

indeed show that private and official restructuring might have different growth effects. More

specifically, they show that defaults with private creditors are in general correlated with a

79This paper focuses on 44 final restructuirng episodes since 1980.
80This paper focuses on 30 default episodes with private creditors.
81They consider the official sovereign debt restructurings of the 1920s and the 1930s and the private ones of the

1980s and the 1990s.
82Cheng et al. (2017b) show also that countries that received nominal debt relief are characterized by less prudent

fiscal policy (i.e. larger fiscal deficit) than countries not receiving a nominal relief. A similar result is found also in
Easterly (2002) where it is shown how the debt relief to the Highly Indebted Poor Countries often resulted in larger
indebtedness.

83They study 73 default episodes in 117 countries for the period 1975-2013.
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subsequent larger output growth but, once the severity of the default (i.e. the amount of debt

actually restructured) is taken into account, the results are the opposite with a lower growth for

up to nine years after the relief. Vice versa, in case of official debt restructuring there is no effect

deriving from the simple debt relief but, once the amount restructured is taken into account, a

positive effects can be observed up to seven years after84. The size of debt restructuring might

indeed affect growth in two alternative ways: 1) larger reliefs might have negative consequences

producing adverse spillovers and a punishment effect (Cruces and Trebesch, 2013), 2) larger

reliefs reduce more the level of debt giving then the possibility to countries to exit from a debt

overhang condition (Krugman, 1988a).

Some papers study also the channels through which a debt restructuring intervention can

influence output. One is related to trade. Imports might indeed decline after a restructuring

intervention in case of a following exchange rate depreciation or because of some difficulties

in financing a trade deficit. Rose (2005), focusing on Paris Club negotiations over the period

1948–2007, shows that debt restructurings produced a significant reduction in debtor countries’

trade (around 8% for 15 years after). Asonuma et al. (2016) study instead the trade effects when

a restructuring is implemented preemptively or post default85 as these two kind of restructuring

are quite different to each other. More specifically, in case of post default restructuring they

observe a larger and more protracted reduction in imports (around 1.7% on average during

the first 3 years versus the 0.7% for the preemptive cases86) and a larger reduction in exports

(1.8% in the contemporaneous year versus no significant drop for the preemptive cases) and

real exchange rate. On the other hand, pre-emptive restructurings can be considered as more

creditor-friendly and debtor countries might be able to maintain access to external financing.

In this regard, Cheng et al. (2017b) find that restructuring involving a non-nominal reduction

produce a slightly positive and significant effect in term of trade balance whereas the effect

deriving from restructuring with nominal reduction is not significantly different from zero (this

result is in line with Rose (2005)).

Another channel is related to investment. Asonuma et al. (2016) and Asonuma et al. (2017)

show indeed that the reduction in investment is larger (around 10% lower) and prolonged in

case of a post default restructuring (five years after the event it is still below the pre crisis level).

Investment instead recovers quicky in case of preemptive interventions. Asonuma et al. (2017),

in particular, study the credit-investment channel in order to see wether this channel is different

in case of preemptive or post default restructuring. They show the existence of a feedback

between GDP and credit that operates through investment. Post default restructurings produce

a larger decline in bank credit than the pre emptive interventions, an increase in bank lending

rates and make more likely future banking crises. This channel amplifies the decline of GDP

84Contrarily to what found in Reinhart and Trebesch (2016), the size of debt relief then matters. Also Trebesch
and Zabel (2016) show that it matters in case of preemptive restructuring.

85They use data from 177 private external debt restructurings implemented between 1978 and 2007.
86The drop for the preemptive cases is just contemporaneous to the restructuring.
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and investment87. Fuentes and Saravia (2010) focuses instead on FDI flows finding that Paris

Club restructurings are associated to reduced flows by around 2% of GDP.

The impact of debt restructurings has been studied also for variables such as market access

and borrowing costs. Cruces and Trebesch (2013) show that restructurings with larger haircuts

(i.e. higher reductions in the net present value) are followed by higher bond yield spreads and

longer periods of capital market exclusion. Dias et al. (2012), taking the median haircut, show

that countries with haircuts larger than the median experience an eight years median exclusion

from capital markets. The exclusion instead lasts only of three years for countries with smaller

haircut. Separating private from official restructurings, Asonuma and Trebesch (2016) show

instead that preemptive restructurings in general produce a quicker market re-access than post

default cases88. Arteta and Hale (2008) find that official debt restructurings are more damaging

in term of re-access to capital markets. This result however is quite controversial in the literature.

Corsetti et al. (2017b), using an event analysis approach, studies the effects of the official lend-

ing’s terms (adopted during the Euro area crisis), in sovereign bond markets. More specifically,

focusing on changes in maturities and interest rates of the programmes implemented, they find

that yields dropped, yield curves flattened and market liquidity improved. Also Ferry et al.

(2016) find a positive consequence deriving from the official lending used during the HIPCs

initiative. Official lending, indeed, made international financial markets accessible again (it was

excluded before) for the countries involved.

1.4.1 An Event Analysis

In this subsection, I use a regression based event analysis (Gourinchas and Obstfeld, 2012;

Balteanu and Erce, 2017) in order to show the effect of a sovereign debt restructuring for some

of the macro variables above discussed. This kind of analysis is interesting because it allows

to study the dynamic of the variables around the year of the debt restructuring intervention,

considering both the run-up to the crisis and its aftermath. I consider then the restructuring

dates from Cruces and Trebesch (2013) (complemented with Asonuma and Trebesch (2016))

and I focus on the effects for real GDP growth, investment growth rate, export, import and credit

to the private sector89, considering a time horizon of 9 years: t ∈ [−4, 4].

The equation to estimate is the following:

yit = αi +
4∑

k=−4
βkDi,t+k + vit + ut + εit

87Asonuma et al. (2017) work also with sub samples of post-default restructurings, separating cases with and
without credit crunches.

88Preemptive restructurings produce also lower haircut (30% lower).
89Data are taken from the World Bank WDI.
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yit represents the variable of interest for each country i and year t, βRk captures the difference

of variable yit fromnormal timeswhen there areK periods of distance from the event considered,

DR
i,t+k represents a dummy variable that is equal to 1 when the country isK periods away from

the restructuring year, vit and ut control for country and time specific effects and εit is the error

term.

As we can see from Figure 1.11 to 1.15, the real GDP growth stays below the trend in the

years before the restructuring but then it recovers after the relief. The same applies to investment

growth even if the recovery starts around 1 year after the restructuring. From a trade perspective,

imports continue declining whereas export increases significantly one year before and after the

restructuring, likely because of the devaluation of the currency. Credit to the private sector starts

declining one year before the restructuring and then it stays below the trend, because of losses

suffered by the banks due to the usual large amount of government bonds held by the domestic

banking sector.

Figure 1.11: Author’s computation. 0 is the year of the restructuring and −4
represents the fourth year before the restructuring. The grey area represents the

90% confidence bands.

1.4.2 What about the Creditors?

A positive consequence coming from a debt relief is the reduction of the negative effect that

the debt overhang problem produces on investment. It should be discussed also whether there

exists a space for creditors’ potential gains in case of debt relief. It is indeed very likely that

they will suffer a net present value loss because of the restructuring of their claims toward the

debtor country. However there are also other effects in action that might reduce or compensate

their welfare loss.

In this regard, Arslanalp andHenry (2005) give an interesting contribution, from an empirical

point of view, analyzing the consequences that the Brady Plan produced for the Least Developed
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Figure 1.12: Author’s computation. 0 is the year of the restructuring and −4
represents the fourth year before the restructuring. The grey area represents the

90% confidence bands.

Figure 1.13: Author’s computation. 0 is the year of the restructuring and −4
represents the fourth year before the restructuring. The grey area represents the

90% confidence bands.
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Figure 1.14: Author’s computation. 0 is the year of the restructuring and −4
represents the fourth year before the restructuring. The grey area represents the

90% confidence bands.

Figure 1.15: Author’s computation. 0 is the year of the restructuring and −4
represents the fourth year before the restructuring. The grey area represents the

90% confidence bands.
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Countries (i.e. LDCs). In particular, the authors compared the two policy-interventions imple-

mented to solve the debt crisis that was affecting these countries in the ’80-’90: 1) the Baker

Plan and 2) the Brady Plan. The main difference between the two plans was that just the second

one provided a face value reduction of debt. According to the authors, this is the reason why

only the Brady Plan was able to restore the incentives to invest, producing an inflow of capitals

and a consequent increase in LDCs’ growth rates90.

Moreover, the results deriving from the Brady Plan strengthen the thesis that both creditors and

debtor countries can benefit of a debt relief (Sachs, 1989; Krugman, 1988a; Krugman, 1988b;

Krugman, 1989b). More specifically, not all the debt relief interventions are really effective in

solving a debt overhang condition but there are restructuring processes that can be considered

more effective than the others.

The focus of Arslanalp and Henry (2005) is on financial markets effects.

Figure 1.16 shows indeed how the stock-market index appreciated (around 60% after the

announcement of the Brady Plan compared to the 4.8% of a control group) in the debtor

countries that accepted the deal, maybe reflecting positive expectations about future firms’

profits and therefore about larger investment and growth. There was indeed the expectation that

the debt relief would have restored the inflow of capitals in those countries (measured by Net

Resource Transfer i.e. NRT). At the beginning of the crisis NRT < 0 whereas after the Brady

Plan it turned out to be positive. The debt relief, reducing the marginal tax on future cash flows,

gave indeed the possibility to reduce the debt overhang problem, restoring positive values for

NRT.

A similar market appreciation was also observed for the stocks’ price of the 11 largest US

commercial banks with a significant LDC loan exposure: the average increase was about 35%

that means a $13.3 billion increase in shareholder value.

Adding the LDCs’ wealth increase to that one of the creditor banks gives a measure of the total

net benefit produced by the Brady Plan’s: $55.3 billion.

Understanding the reasons why the Brady plan produced such an increase in the stock market

prices, in investment and growth is fundamental in order to identify the conditions that make a

restructuring plan efficient.

According to the authors, the Brady plan did work because the debt relief via face value reduction

was the right solution for countries (i.e. the LDCs) that were suffering from a debt overhang

condition. Therefore, debt relief might be considered an effective solution especially if the debtor

country is in a situation of debt overhang. This doesn’t mean that this kind of intervention is

always beneficial for all countries. For the HIPCs indeed, the debt relief was not an effective

strategy (Arslanalp and Henry, 2006b) since their main problem was not related to the debt

90According to Forni et al. (2016) and Reinhart and Trebesch (2016), as explained in the previous paragraph,
the Brady Plan is considered as a final restructuring episode. Both studies show indeed the positive consequences
produced by this agreement.
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Figure 1.16: Debtor and creditors stock prices rise anticipating the debt relief.
On the y-axis there is the abnormal percentage change of the stock prices. On
the x-axis there are the 13 months before the announcement (-13) where 0 is the

announcement month. Source: Arslanalp and Henry (2005).

overhang but to the weakness of istitutions and infrastructures91 (Arslanalp and Henry, 2006a).

Ferry (2015) shows indeed the moral hazard behavior adopted by HIPCs’ governments. They

increased their tax effort in order to get the debt relief but then they reduced it right after92.

Even Asiedu (2008) claimed the existence of an institution quality threshold that must be

reached in order to make debt relief beneficial (otherwise it would be an inefficient intervention).

91Moreover, these countries, in contrast to the Brady ones, were characterized by the lackness of a proper private
sector.

92However, Ferry (2015) shows also that the tax effort after the debt relief remained larger than the level recorded
before.
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She showed the existence of a link between debt relief and the quality of institutions and she

noticed that the HIPCs had a quality of institutionsmuch lower than that one of LDCs. Therefore,

in order to make the debt relief interventions effective, some institutional reforms were firstly

required for those countries.

Another paper, focusing also on the consequences for creditors, is related to the abandonment

of the gold standard. The large debt relief, related to the repudiation of gold-indexation in debt

contract, produced benefits for both firms’ shareholders and their creditors (Kroszner, 1998)93

94 revealing then to be welfare improving and growth stimulating.

1.4.3 Debt Laffer Curve

Another argument, that can be used to explain creditors’ gain, is the so-called Debt Laffer Curve

introduced by Krugman (1988b) and Obstfeld and Rogoff (1996).

It can be formalized as follow:

• the probability of repayment π is related to the level of outstanding debt D: π = π(D);

• there is a negative relation between the level of debt and the probability of repayment:
δπ(D)
δD < 0.

Figure 1.17 depicts the curve.

Figure 1.17: The Debt Laffer Curve

The horizontal axis represents the face value of debt whereas the vertical one represents the

93Equity prices rose and the prices of corporate bonds too.
94Moreover, the countries that left the Gold Standard earlier in the Great Depression (which resulted in inflation

and reduced debt burdens for nominal debt contracts) recovered faster than the others (Eichengreen and Temin, 2000).
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level of expected repayment. The 45 degree line denotes the situation with a perfect match

between the expected repayment and the amount of outstanding debt. In other words, it means

that creditors expect to be fully repaid.

This is an inverse U-shaped curve because if debt outstanding rises beyond a certain limit,

represented by D∗ (the so called peak of the Debt Laffer curve), the creditors do not expect to

be fully repaid because of an increase in the probability of default (i.e. the expected payment

decreases). This explains the reason of the "slippery side" in the debt Laffer curve and as claimed

by Lei et al. (2010), the debt overhang occurs exactly when the slope reverses.

The argument behind the graph is that creditors might decide to partially forgive a certain

percentage of the outstanding debt (moving for example from D to D∗) because this would

imply an increase in the probability of repayment of the debtor country and thus an increase in

the expected repayment (Schmitt-Grohe et al., 2016). Another potential positive consequence is

that the market value of the remaining assets in creditors’ balance sheets will increase because

of the lower default probability. There would be indeed an increase in the secondary market

price of debt although in D∗ it would be still lower than one95.

Therefore, applying a debt relief according to the debt Laffer curve’s concept would make pos-

sible to have both creditors and debtors better-off. The problem is that it is difficult to apply the

concept of the debt Laffer curve in the real world since it is hard to identify on which side of

the curve the countries are situated96. Moreover, a debt reduction might be difficult to imple-

ment because of the free-rider problem (Sachs, 1989) explained in the previous paragraphs97.

Let’s consider for example a case where some creditors decide to accept a debt buyback. The

secondary market price of debt will go up since the expected repayment increases after the

debt relief. In this way however, also the creditors that did not participate in the transaction

can benefit from this operation: they would enjoy the benefits (i.e. increase in debtor expected

payment and in the market value of the outstanding debt) without suffering the costs of this

intervention. The individual incentive for participating is therefore low.

1.5 The Greek Sovereign Debt Restructuring

The most significant and important episode of sovereign debt restructuring of the last years is

the Greek case of 2012. This episode plays an important role in the history of sovereign debt

restructuring for two reasons: 1) it represents the largest restructuring ever implemented in term

95This price is given by the ratio between the level of expected repayment and the face value of the debt. As the
figure shows, it reaches a value of one only for low level of debt when the full repayment is certain (Claessens, 1990).

96Claessens (1990) estimated the Debt Laffer curve using cross-sectional data showing that only 5 of the 29
countries analysed were actually on the wrong side of this curve (i.e. the slippery side).

97Cline (1995) refers to the free-rider incentive related to banks’ lending during the Latin America debt crisis.
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of volumes and creditor losses; 2) it is the first major case of sovereign debt restructuring in

Europe since the WWII.

The crisis started on the 20th of October 2009when the new elected government revealed that

the public sector deficits had been understated for years. In particular, the 2009 public deficit,

previously estimated around 7%, eventually was found to be 15.6% of GDP. These negative news

combined with the structural weaknesses of the Greek economy produced as a consequence an

immediate deterioration in the market confidence about Greece’s real conditions. The country

was then downgraded and the spread over the German Bunds surged from 300 to 900 basis points

in April 2010. The access to the international capital markets for Greece was then compromised

and the country was "forced" to ask for the other European countries’ and the IMF’s support.

Since the beginning of the crisis in 2009, several bailout interventions have been implemented

for Greece. The first one, the "Greek Loan facility" (GLF), was implemented in May 2010 and it

consisted in: a three years 80€ billion98 rescue package provided by the European Commission

and the ECB plus 30€ billion of additional financial resources provided by the IMF. This new

money was provided to Greece being conditional to the implementations of some structural

reforms. Austerity measures were indeed required in order to put the Greek public finances on

the right track. More specifically, creditors required for several adjustments99:

• a decrease in fiscal deficit to 3% of GDP until 2014;

• the implementation of economic reforms in order to restore market’s competitiveness;

• a 11% of GDP fiscal adjustments in three years divided as follow:

– an higher fiscal pressure, mainly through a 4% of GDP rise in VAT;

– a lower public expenditure of 5.2% of GDP100;

– structural fiscal reforms for 1.8% of GDP.

Moreover, always in May 2010, the EZ countries agreed on the introduction of a temporary

crisis resolution mechanism called European Financial Stability Facility (EFSF) with the power

to lend up to 440€ billion to countries experiencing debt problems. More specifically, the EFSF

had the possibility to issue new bonds in the capital markets in order to raise the funds necessary

to ensure lending to the troubled countries101.

Notwithstanding the several fiscal consolidation measures implemented, Greece delayed the

introduction of some structural reforms that were considered necessary to restore growth in the

98This amount was tn reduced to 77.3€ billion because of the payment difficulties experienced by Portugal, Ireland
and Slovakia (European Commission, 2015).

99Several concerns were expressed about these points and their effectiveness (Manasse, 2015) but as shown by
Ardagna and Caselli (2014), the adjustments required were tough but not unprecedented. Moreover as they claimed
"it is difficult (...) to identify possible alternative deals that would have made all interested parties (weakly) better
off".
100Particular focus was posed on the Greece’s pension system (Haitas, 2016).
101Few months later, it was decided to replace this temporary mechanism with a permanent one called European

Stability Mechanism (ESM) that would have been effective starting from 2012
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medium-long term. Moreover, the recession was becoming deeper and deeper with the GDP

that was expected to decline even further in the following years. The IMF review in 2011102

was indeed extremely negative on the future of Greek debt sustainability. Therefore, the IMF

started asking for a debt restructuring involving some forms of private sector involvement (PSI).

This step was unavoidable as the Greek government alone was no more able to manage the

adjustments required to reduce debt, without creating political and social side effects. There was

however the fear that a debt restructuring would have affected the EU banks exposed to Greece,

producing then contagion and spillover effects to the other European countries.

A second financial package was then proposed in July 2011 and it consisted of both official

and private sector involvement103. On one side, the EU countries and the IMF agreed on lending

for €109 billion104. For the EU’s part, according to the agreement, the EFSF would have then

provided loans with lower interest rates and a longer maturity (ranging from 15 to 30 years).

On the other side, the international and Greek financial institutions agreed on participating in a

voluntary debt exchange with the possibility to choose between a 30-years "par bond" without

reduction in the face value and an average coupon of 4.5%; a 30-years "discounted bond" with

an average coupon of 7.42% but involving a 20% face value reduction; a 15-years "discounted

bond" with a 20% face value reduction and 5.9% coupon; or to receive the "par bond" at the

time of maturity.

Eventually, because of the worsening conditions of Greece and the difficulties in reaching an

agreement between the EU countries and the IMF, the July 2011 proposal was never implemented

and a larger PSI became then necessary.

After a new round of negotiations, a second programme involving a larger PSI was then

approved in February 2012. For the official sector’s contribution, the EZ countries and the IMF

agreed on an additional lending of €130 billion for the period 2012-2014 (with the EZ’s part

provided through the EFSF)105 whereas for the private sector’s contribution a debt exchange

was implemented in March 2012. Conversely to the menu option discussed in the July proposal,

investors received in this case a take-it-or-leave it offer106. Private creditors were then forced

to accept a lengthening of maturities, a lower interest rate and a face value reduction of debt.

Basically, creditors received in exchange for a €1000 old bond, notes (with 1 or 2 years of

maturity) issued by the EFSF for 15% of the original debt face value, new government bonds

issued under English law (with maturity between 10 and 30 years) for 31.5% of the original debt

face value and GDP-linked securities for 31.5% of the original amount (Moody’s, 2016) 107.

102IMF (2011)
103The participation of the private sector was necessary since, at that time, €205.6 billion of the €350 billion

outstanding debt were held by private creditors.
104This amount was basically the remaining part of the original bailout programme since just €65 out of the original

110€ billion had been disbursed till that time
105European Commission (2015).
106Another difference with respect to the July proposal is that the offer was targeted to all the amount of privately

held debt issued before 2012.
107Accrued interest were paid with an EFSF zero coupon notes of 6 months.
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Once the process was completed, the Greek debt declined by €107 billion with €6.4 billion

of holdouts. The Figure 1.18 shows how the Greek payments (coupons and principals) changed

because of the debt exchange of March 2012.

Figure 1.18: Coupon and principal repayments at face value in billion of €
before and after the restructuring. Source: Zettelmeyer et al. (2013).

Estimates of investors NPV losses, under the PSI, range between 59% and 65% (according

to the discount factor used for the computation108) with holders of short-term debt that suffered

more (losses of 75%) than holders of long-term (losses lower than 50%) debt109.

Some months after the debt exchange, Greece’s economic news were again quite negative in

term of growth. According to IMF (2013a), "the deepening recession (...) increased the burden

of Greece’s debt (...) that Greece would get stuck in a weak-confidence, high-debt, low-growth

trap". As a consequence, a new agreement was reached in November 2012 based on:

• lengthening loans’ maturities (both bilateral and EFSF’s loans by 15 years) and lowering

interest rates (by 100 basis point i.e. bps) on the Greek Loan Facility;

• deferring interest payments on EFSF loans by 10 years;

• lowering the guarantee fee costs on EFSF loans paid by Greece by 10 bps;

• returning to Greece the revenues realized on Greek’s bonds purchased by the ECB in the

secondary market under the Security Market Program;

• funding from the ESFS in order to buyback the debt issued 9 months before;

• a commitment in further interventions from the Eurogroup;

108It is indeed difficult to identify the proper exit yield to use in order to compute the present value.
109Holders of short-term bonds were indeed closer to the repayment date and therefore suffered an higher haircut.

The difference in the haircut received was around 30% as estimated by Zettelmeyer et al. (2013).
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The debt buyback, in particular, was a quite controversial measure (Zettelmeyer et al., 2013):

it used €11.3 billion received from the ESFS, to buy €31.9 billion of outstanding debt. The

consequent estimated debt relief was between €12 and €21 billion (Zettelmeyer et al., 2013;

Moody’s, 2016) notwithstanding the critiques related to the use of a market price for this

buyback instead of a negotiated one110.

The last episode of the Greek saga dates back to 2015, when the new elected government

(leaded by SYRIZA) started a new round of negotiation with the creditors in order to unlock

the last financial tranche of the programme. Because of the unsatisfactory list of reforms

proposed after several rounds, in June 2015, the government broke unilaterally the negotiations

and it decided to launch a referendum in order to ask the Greek people’s opinion about the last

proposal. Notwithstanding the popular rejection of the agreement (with a majority of 61%), the

government eventually decided to accept the measures required by the creditors and to sign a

Memorandum of Understanding in August 2015111112.

The IMF didn’t participate because it required two conditions, in order to make the new lending

useful to help Greece, that were not accepted by the European Commission: 1) a debt relief and

2) the specification of structural, fiscal and financial reforms. The European Commission indeed

considered a debt relief not necessary at that stage since it believed that debt sustainability could

have been reached just through the implementation of structural reforms (European Commission,

2015).

The rescue package for Greece was then structured as a €86 billion lending provided from the

ESM for the period 2015-2018113. The plan didn’t provide any debt relief but it required in

exchange the implementation of some reforms in terms of growth, competitiveness, investment,

fiscal sustainability114, financial stability and modernization of the State administration.

To sum up, it is possible to claim that the restructuring had both positive and negative

features: on the one side it was successful because the debt exchange was an orderly and fast

procedure and it provided a significant amount of relief; on the other side it represented a too

little and too late intervention (IMF, 2013b) failing to restore the sustainability of the Greek

debt115. Debt forgiveness is a useful strategy to incentivize the debtor country when it is clear

that it is no longer able or willing to repay. For this reason a restructuring intervention should be

implemented as soon as possible (Manasse, 2012). With respect to the timing of the intervention,

it is argued that a lot of time has been wasted between the PSI proposal and its implementation.

110As described by the theory (see Bulow and Rogoff (1988) for a discussion of the benefits deriving from a debt
buyback), as soon as the buyback is announced, the secondary market price tends to appreciate making creditors
better off.
111The MoU can be found here https://ec.europa.eu/info/sites/info/files/01mou20150811en1.pdf
112A bridge loan of €7.16 billion (with a three months maturity) was disbursed in July 2015 in order to give to

Greece the possibility to cover its financing needs while waiting for the signature of the agreement with creditors.
113€13 billion of the first installment were used to pay-back creditors (ECB, IMF, EFSF and national creditors) and

€10 billion to recapitalize the Greek banks.
114The public pensions expenditure in 2016 was still around 15% of GDP (almost twice the OECD average).
115Too little was referred to the fact that the debt reduction was partially compensated by the new lending from the

official sector (Manasse, 2015).
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The same intervention could have been undertaken maybe already at the beginning of 2011

when the Greek programme went off-track.

Other critiques are related to:

• the design of the exchange that left money on the table. This is mostly due to the one size

fits all approach used for the offer to creditors, without taking into account the maturity of

their bonds. Zettelmeyer et al. (2013) show different feasible alternatives for the exchange

(such as imposing a 70% haircut to all creditors) that would have produced larger relief;

• the soft approach adopted toward private sector holdouts (notwithstanding the retroactive

CACs imposed on the domestic law bonds) that might create a precedent for future debt

restructuring in Europe (Buchheit et al., 2013);

• the decision to not use a negotiated price for the buyback instead of the market price in

order to avoid price increase and therefore a reduced relief. A 20% price increase has

instead been observed since the announcement of the operation therefore reducing the

potential size of the debt relief;

• the negotiation framework used: the key decisions have been taken by the European

institutions and not by the IMF. According to Ardagna and Caselli (2014), the policy

outcome has been then different, considering that for the IMF could have been easier to

find a Pareto-efficient solution.

1.5.1 The Effect of the Haircut

It is interesting to replicate for Greece what Arslanalp and Henry (2006a) did in order to study

the consequences that the Brady Plan produced for the LDCs that signed the deal. Their main

result was that the announcement of debt relief produced a stock markets appreciation for both

creditor116 and debtor countries. Basically, they wanted to capture the stock extra return deriving

from the anticipation of the relief decision. To do that, they focused on the 12 months preceding

the announcement date of the Brady deal (I will refer to this period as "announcement window")

and they computed the returns as first difference of the natural logarithm of the stock index prices.

Thus, t = 0 is the month where the announcement takes place and t = −12 is the twelfth month

preceding the announcement. In order to find out the abnormal returns, they computed the

difference between the 12 actual returns observed each month before the announcement and the

average monthly return for all the sample117. Finally, they computed the cumulative abnormal

return as the summation of all the abnormal returns of each month.

Figure 1.16 shows the cumulative abnormal return for the debtor countries. From this Figure

can be noticed that debtor countries’ stock markets experienced a cumulative abnormal return

116They focus on the stock-prices of the US banks with large exposure toward the debtor countries.
117The average monthly return can be considered as a proxy for the expected monthly return.
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of around 60% in the 12 months preceding the announcement of the deal. It means that the

stock market increases 60% more in that period, with respect to a preceding one. Other way

around, creditors had an increase of 35% deriving from the news related to the introduction of

the Brady Plan. In conclusion, they showed that the debt relief announcement had a positive

effect on the stock-market for both debtor and creditor countries (i.e. the information about debt

relief had a crucial impact in generating the stock increase). The idea was indeed that, with the

debt reduction, the capital freed for the LDCs could foster the implementation and the success

of some structural reforms.

In order to replicate this exercise, I focus on the Greek sovereign debt restructuring under-

taken in March 2012118. Nothwithstanding the exposure of European banks toward Greece was

reduced after the first bailout ofMay 2010 (as can be seen from the data reported in BISQuarterly

Reviews), in 2012 Greece still had debt for around €60 billions with the European banking sector

(especially German and French banks (BIS, 2012)). Because of the several events that affected

Greece in those years119, I will consider just 6 months as "announcement window" in order to

capture only the effect of the haircut measure. Therefore, t = 0 is March 2012 and t = −6 is

October 2011. The abnormal return is then computed as difference between the actual returns

recordered in these 6 months and the average monthly return computed between September

2009 and March 2012 (31 months before the announcement). I consider ATHEN COMPOSITE

Index in order to see the consequences for Greece and FTSE FRANCE BANKS Index and FTSE

GERMANY BANKS Index in order to study the effects for the two most important Greece’s

creditor countries. All data are monthly. Results are presented in Figures 1.19, 1.20, 1.21 and

1.22. According to Figure 1.19, the stock-market of the debtor country increased by 12.4%.

The increase was even larger for the creditors. Figure 1.20 and 1.21 indeed show respectively a

stock-market appreciation of 34.4% for German banks and of 22.9% for French ones. For these

creditors, I compute the abnormal return of the German and the French banking sector as a

difference between the returns of the FTSE FRANCE BANKS Index and the FTSE GERMANY

BANKS Index, observed in the announcement window, and the monthly average return of the

MSCI Europe Banks120. In other words, these excess returns of the German and French banks

are computed with respect to the EU average.

Figure 1.22 depicts the specific situation for Deutsche Bank (one of the largest bondholder of

Greek government debt) that, during the announcement window, benefited of a 41.1% increase

in its stock price.

118In Appendix A, Tables 1.1 to 1.7 describe the market appreciations for both creditor and debtor countries for all
the EZ countries that benefited of financial support during the recent crisis.
119In 2011 many events might have affected the index-market return: 5/11 EU meeting due to fear of Grexit, 6/11

Greece downgrading to CCC from S& P , 7/11 approval of second bailout, 10/11 approval of new austerity plan.
120These abnormal returns are computed considering only the events related to Greece. I am not considering

specific events in Germany or France that might have affected the results.
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Figure 1.19: Debtor stock prices rise anticipating the debt relief. On the y-axis
there is the abnormal percentage change of the stock prices. On the x-axis there
are the 6 months before the announcement (-6) where 0 is the announcement

month. Source: author’s computation.

Figure 1.20: Creditors stock prices rise anticipating the debt relief. On the
y-axis there is the abnormal percentage change of the stock prices. On the
x-axis there are the 6 months before the announcement (-6) where 0 is the

announcement month. Source: author’s computation.
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Figure 1.21: Creditors stock prices rise anticipating the debt relief. On the
y-axis there is the abnormal percentage change of the stock prices. On the
x-axis there are the 6 months before the announcement (-6) where 0 is the

announcement month. Source: author’s computation.

Figure 1.22: Creditor stock prices rise anticipating the debt relief. On the y-axis
there is the abnormal percentage change of the stock prices. On the x-axis there
are the 6 months before the announcement (-6) where 0 is the announcement

month. Source: author’s computation.
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Summarizing, we can claim that in both cases (Brady deal and Greek restructuring) the

market appreciation for creditors was due to the fact that, because of the important debt reduction

implemented, the probability that the debtor country would have been able to pay-back the

remaining part of debt increased. In other words, the debt reduction produced an increase in

creditor’s expected repayment and therefore in the value of creditor’s claims toward the debtor

country. According to these market appreciations, it is also possible to claim that at that time the

haircut was perceived by both creditor and debtor countries as the right strategy to implement

in order to solve the crisis121.

The Brady countries, thanks to the debt reduction, were able to exit from the crisis. The debt

overhang problem was reduced and this produced an increase in domestic investment. This

debt reduction was essential to encourage the Brady countries to implement structural reforms

that eventually led the country to restore competitiveness and economic growth. Contrarily, the

debt restructuring in Greece had some controversial results. The debt reduction did not help

the economy to put its debt on a sustainable path and negative real GDP growth rates have been

observed for almost all the recent years. This might then represent a case of "too little" and

especially "too late" problem (IMF, 2013b).

According to the literature here examined, debt forgiveness should make both creditor

and debtor countries better off in case of a debt overhang problem. That was the case for

many Brady countries that restored their debt sustainability throughout the implementation of

economic reforms encouraged by the debt reduction. The same cannot be concluded for Greece

because the debt reduction led to an unexpected outcome with respect to the literature examined

in this chapter. As Arslanalp and Henry (2006a) claimed for the HIPCs then, it could be that the

main problem for Greece maybe was not the debt overhang but the weakness of institutions and

infrastructures (i.e. structural problems122). Therefore, a strategy based on debt reduction only

might be unable to let Greece exit from the crisis.

1.6 Ongoing Debate

The past Sovereign debt restructuring episodes have been characterized by two important weak-

nesses (IMF, 2013b):

1. the ineffectiveness of contractual market-based approach (notwithstanding the introduc-

tion of CACs) in ensuring a large participation of creditors;

2. the "too little - too late" problem, often characterizing the restructuring interventions,

making then difficult to put debt back on a sustainable path.

121Of course this creditors’ gain just examined did not represent a "free-lunch" since creditors suffered an important
loss deriving from the Brady Plan in the first case and from the 2012 haircut in the second one.
122The slow rate of change in term of structural reforms might be considered the reason of the several supporting

policies that have been implemented in the last years.
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With respect to the first point, the aim is to reduce creditors’ incentive to hold out in a debt

restructuring process (as claimed also by the International Capital Market Association (ICMA,

2013)). Minimizing the holdout risk is quite important in order to avoid that some creditors will

get a preferential treatment relative to the others participating in the restructuring.

In the last years, there has been a large discussion about potential additional changes for the

current market-based approach in order to enhance the current framework. Since the statutory

approach has been rejected, the focus has been posed on the contractual sidewith the introduction

of CACs into international bond contracts (recently in Europe the situation has changed with a

revival of interest for the statutory approach). The problem with the original CACs’ structure

was that the individual bond-by-bond approach was not so effective. Each bond issue could be

indeed restructured separately with the voting threshold calculated for each of them. In case of

a single creditor controlling more than 25% of a specific series, he had indeed the possibility to

block the restructuring (at least for that series) hoping to get better conditions.

Recent improvements in the contractual approach have therefore introduced the aggregate CACs

in order to allow the aggregation, across different series of bonds, of voting bondholders to

further reduce the holdout risk and to improve the coordination between different bond series

(United Nations, 2017). Since January 2013123, the aggregated CACs (the so-called "Euro-

CACs") are the new norm for the Euro area international bonds with a maturity over 1 year.

These clauses are based on the introduction of a two-limb voting procedure according to which

some bond series can be aggregated for voting purposes. Two voting thresholds have to be met:

the first one is for the aggregated bonds (2/3 of the total amount involved) and the second one is

computed at the individual level (50% of each bond series)124. These CACs are stronger than the

series-by-series traditional CACs but still the necessity to obtain an approving majority for each

series of bonds is not considered sufficient to reduce the hold out risk. Therefore, the ICMA

introduced the single-limb voting procedure125. According to this procedure, the condition that

has to be met in order to activate the CACs is that all creditors must to be treated equally: they

have to be offered the same instruments or the same menu of options126. The voting threshold

of 75%, necessary to activate the CACs, is calculated at an aggregate level for all the bond series

involved in the restructuring. If the threshold is reached then the changes will be binding for

all the note holders otherwise the restructuring will fail (it is an all or nothing approach). As a

consequence, it will be much more difficult for a bondholder to acquire a blocking minority and

to stop the process. These changes introduced by the ICMA should produce smoother future

restructurings by minimizing the possibility and the incentives to hold out. However, it will be

necessary some time for these changes to become effective and to be included in the majority of

123It comes from the Deauville agreement of 2010.
124See Mrad (2016) for a detailed analysis.
125This innovation has been supported also by the IMF (see IMF (2014a)).
126However, the uniformity of applicable condition does not guarantee the same economic impact of the restructuring

to the different bond series. Actually, it might well be the case that different net present value outcomes will be
produced for different series (Stolper and Dougherty, 2017).
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EZ bonds (Strickland, 2014; Buchheit et al., 2013).

With respect to the second weakness of the current restructuring framework, it is clear that

restructuring interventions have often occurred many years after debt was classified as unsus-

tainable (the "too late" problem)127 128. Additionally, in many cases, the interventions were not

able to restore debt sustainability (the "too little" problem129) implying then the necessity of

subsequent interventions (see Figure 1.9 and 1.10).

The current framework involves therefore costs that might be reduced if a better framework for a

timely and orderly sovereign debt restructuring would be developed. In particular the timing is

a very important feature that can determine the success or the failure of a restructuring process.

Any kind of delays in the intervention indeed reduce the "size of the pie" for both the parties

involved then affecting negatively their welfare130.

The IMF has already introduced some changes in order to reform its current lending framework

and to overcome part of the existing problems. More specifically, the IMF tried to put more

focus on pre-default restructurings in designing its sovereign lending policies (United Nations,

2017) and it introduced a new tool in order to assess debt sustainability, taking into account the

Gross Financing Needs, a flow variable that captures the vulnerabilities in the debt structure131.

Moreover, the "exceptional access framework" established in 2002 was modified in 2010. Under

the original framework, IMF’s lending above normal access limits (a cumulative 600% of coun-

try’s quota) were granted if a country’s debt was considered sustainable with high probability. In

case of uncertainty regarding the sustainability of debt, instead, exceptional access was granted

only after the implementation of an upfront debt restructuring able to restore debt sustainability

(IMF, 2014b). Then in 2010, the IMF introduced a systemic exemption clause in order to allow

lending (without an upfront restructuring) to countries that imply high risk of systemic spillovers

and that are not characterized by a high probability of debt sustainability (this exemption was

then removed in 2016132).

On top of that, in order to avoid unnecessary restructuring interventions (and their related costs)

there has been a discussion about the introduction of a reprofiling option. In particular, when

debt cannot be considered as sustainable with a high probability, the IMF will require the debtor

country to negotiate with its creditors a maturity extension as a precondition for receiving IMF

127For St Kitts and Nevis a debt restructuring was implemented in 2012 but debt was classified as unsustainable in
2006, Belize waited for two years (restructuring in 2007) after that debt was defined unsustainable in 2005 etc. See
IMF (2013b).
128See Borensztein and Panizza (2009) and Levy and Panizza (2011).
129IMF (2013b) describes some restructuring cases involving a small intervention that did not restore debt sustain-

ability.
130A smaller "size of the pie" might produce as a consequence a lower incentive to negotiate a restructuring for

both debtors and creditors (Benjamin and Wright, 2009; Bi, 2008) postponing then even further the resolution
intervention.
131See Gabriele et al. (2017) for an analysis of gross financing needs as a measure of Sovereign’s likelihood of

distress.
132See IMF (2014b), IMF (2016), and Schadler (2016) for a discussion about the limits and the problems related to

the systemic exemption.
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lending. In case debt would be determined to be unsustainable, then a full restructuring would

have to be undertaken133.

In designing a new operative framework for the ESM in the Euro area and taking advantage

of the discussion above described, the German Council of Economic Experts (Andritzky et al.,

2016) has proposed a two-stages mechanism for the Eurozone. The peculiar characteristic of

the German proposal is that, since usually a liquidity crisis precedes solvency problems, debt

rescheduling and debt reduction are considered as two possible sequential operations. More

specifically, it is proposed an automatic maturity extension in case of an ESM’s assistance is

required by a specific country. 134

Other related proposals to change the current framework in the Euro area come from:

• the Committee on International Economic Policy Reform (Buchheit et al., 2013). Ac-

cording to this proposal, two thresholds should be taken into account: 1) debt between

60% and 90% of GDP and 2) debt above 90% of GDP. In the first case, countries would

have the possibility to receive assistance based on conditionality whereas in the second

case, the assistance would be granted just following a restructuring intervention;

• the European Economic Advisory Group (Corsetti et al., 2011). This proposal is based

on a three stages approach: in the first one ESM financial support is provided for 2 years,

in the second one maturing bonds are exchanged for "replacement bonds" involving an

haircut and an ESM guarantee and in the third one a total restructuring is provided if

default becomes unavoidable;

• Fuest et al. (2014) who propose a restructuring intervention if, after the implementation

of an ESM programme (for 3 years), market access is still not considered sufficient.

The number of existing proposals is quite large and the debate on the topic is still open.

The introduction of a specific restructuring framework implies in fact an implicit costs benefits

analysis that should be taken into account. From one side, there is consensus on the fact that all

the potential reforms to the current framework would have to deal with moral hazard problems

from debtors’ perspective. Countries need to have indeed proper incentives to manage their

133This distinction is important in order to separate liquidity from solvency crisis and in particular to reduce cases
of full restructuring interventions in case of liquidity problems.
134The automatic maturity extension has been proposed also in other previous studies. Weber et al. (2011) suggested

the introduction of trigger clauses in bond contracts in order to produce an automatic maturity extension of 3 years
when the country asks for ESM’s support (Brooke et al. (2013) propose the same approach in case of IMF’s support).
Similarly, Heinemann et al. (2016) propose an automatic maturity extension and the stop of coupon payments of the
so-called "accountability bonds" (issued in order to fund the structural deficit larger than 0.5% of GDP) if debt-to-
GDP ratio is larger than 120%. In case of an ESM’s support these bond might even be cancelled. Also Corsetti et al.
(2015) proposed a maturity extension intervention if two criteria are met: 1) debt-to-GDP ratio larger than 95% and
2) gross financing requirement larger than 20%. These criteria are close to those ones defined in the most recent
proposal by Andritzky et al. (2016): 1) debt between 60 and 90% of GDP and 2) gross financing needs between 15
and 20% of GDP (the benchmark used by the IMF (IMF, 2013b) in the new debt sustainability framework. However,
these proposals underestimate the fact that an automatic maturity extension might produce an opposite problem of
"too much and too often" restructurings.
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debt in a sustainable way. From the other side, the establishment of a credible restructuring

framework should be useful in term of crisis prevention and in promoting a proper pricing of

risk in sovereign bond markets. Creditors will be provided with the right incentives to assess

accurately crisis risks, then disciplining ex ante the debtor countries’ fiscal policies. Moreover,

the introduction of a restructuring framework would reduce uncertainty and therefore market

volatility, anchoring then market expectations.
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1.7 Appendix A

I replicate the same exercise, described in Paragraph 1.5.1, for all the EZ countries that bene-

fited of financial support during the crisis. In particular I consider Ireland (11/2010), Portugal

(5/2011), Spain (6/2012), Cyprus (3/2013) and the three interventions for Greece (5/2010,

3/2012 and 8/2015). Information about the most important creditor countries are taken from

BIS reports.

An important difference, existing between these cases and the Greek restructuring implemented

in 3/2012, is that only the last one implied a face value reduction measure.

Country t = −12 t = −6 Period

Debtor Greece 16.10% -19.76% 11/2007 - 5/2010

Creditors Germany 49.37% 16.03% 11/2007 - 5/2010
France 42.78% -2.55% 11/2007 - 5/2010

Table 1.2: Columns t = −12 and t = −6 report respectively the abnor-
mal returns computed for the 12 and 6 months before the announcement; the
last column reports the period considered for the analysis (taking 5/2010 as

announcement date).

Country t = −12 t = −6 Period

Debtor Greece -25.84% 12.45% 9/2009 - 3/2012

Creditors
Germany -24.37% 34.39% 9/2009 - 3/2012

Deutsche Bank -12.97% 41.09% 9/2009 - 3/2012
France -48.79% 22.86% 9/2009 - 3/2012

Table 1.3: Columns t = −12 and t = −6 represent respectively the abnor-
mal returns computed for the 12 and 6 months before the announcement; the
last column reports the period considered for the analysis (taking 3/2012 as

announcement date).

Country t = −12 t = −6 Period

Debtor Greece -36.44% -16.86% 2/2013 - 8/2015

Creditors Germany 9.66% -0.18% 2/2013 - 8/2015
France 17.57% 14.47% 2/2013 - 8/2015

Table 1.4: Columns t = −12 and t = −6 report respectively the abnor-
mal returns computed for the 12 and 6 months before the announcement; the
last column reports the period considered for the analysis (taking 8/2015 as

announcement date).



46 Chapter 1. Sovereign Debt Restructuring: a Literature Review

Country t = −12 t = −6 Period

Debtor Portugal 6.41% -3.09% 11/2008 - 5/2011

Creditors Germany -4.84% 0.86% 11/2008 - 5/2011
France 15.22% 3.72% 11/2008 - 5/2011

Table 1.5: Columns t = −12 and t = −6 report respectively the abnor-
mal returns computed for the 12 and 6 months before the announcement; the
last column reports the period considered for the analysis (taking 5/2011 as

announcement date).

Country t = −12 t = −6 Period

Debtor Spain -18.49% -12.40% 12/2009 - 6/2012

Creditors
Germany -15.75% 12.95% 12/2009 - 6/2012
France -42.56% 6.94% 12/2009 - 6/2012
UK 19.48% 26.22% 12/2009 - 6/2012

Table 1.6: Columns t = −12 and t = −6 report respectively the abnor-
mal returns computed for the 12 and 6 months before the announcement; the
last column reports the period considered for the analysis (taking 6/2012 as

announcement date).

Country t = −12 t = −6 Period

Debtor Ireland 36.99% 2.43% 5/2008 - 11/2010

Creditors Germany 17.95% 6.53% 5/2008 - 11/2010
UK 31.34% 17.94% 5/2008 - 11/2010

Table 1.7: Columns t = −12 and t = −6 report respectively the abnor-
mal returns computed for the 12 and 6 months before the announcement; the
last column reports the period considered for the analysis (taking 5/2008 as

announcement date).

Country t = −12 t = −6 Period

Debtor Cyprus -0.93% 41.41% 2/2010 - 3/2013

Creditors Germany -7.90% 5.52% 2/2010 - 3/2013

Table 1.8: Columns t = −12 and t = −6 report respectively the abnor-
mal returns computed for the 12 and 6 months before the announcement; the
last column reports the period considered for the analysis (taking 3/2013 as

announcement date).
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Chapter 2

Debt overhang and sovereign debt
restructuring: a theoretical model

2.1 Introduction

Sovereign debt restructuring is once again at the center of the academic debate because of the

large public debt increase observed in the last years in the Eurozone and, more specifically,

because of the recent events occurred in Greece. In particular, the Greek debt crisis of 2009

revealed an inadequate knowledge of the set of instruments that can be used to deal with a debt

crisis and their related effectiveness.

Motivated by these recent events, I build in this Chapter a model of sovereign debt restructuring

in order to shed lights on this topic and the related drivers. The aim is to represent schematically

the functioning of three restructuring processes to gain insights into their differences.

Relatively little is still known about which might be the most effective strategy to deal with

a sovereign debt overhang problem. According to the existing literature, several strategies have

been analyzed but each one is usually studied in its specific framework without any kind of

comparison. Therefore, this paper is a first attempt to analyze separately1, but in the same

framework, the following three different policies in order to compare their consequences in term

of investment:

1. Sovereign debt restructuring: face value reduction (i.e. nominal reduction);

2. Sovereign debt restructuring: net present value reduction through lengthening of maturi-

ties and/or lower interest rate (i.e. debt rescheduling);

3. Conditional-additional official lending.

In such a way, it would be also possible to underline which are the elements/factors of each

strategy that can be considered as drivers of the final result.

1A mix of these strategies is also feasible and it is commonly used in order to reach a compromise between the
parties involved in the renegotiation process.
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This chapter then develops a three-periods model with default risk with the aim to analyse

the consequences of these three different policies in a debt overhang framework. Then, through

the comparison of these consequences, it will be possible to find out the best policy able to

restore the incentives to invest in an highly indebted country.

With a large amount of outstanding debt, maintaining unchanged the nominal value of the

debtor’s obligations can produce negative consequences for both creditor and debtor countries.

In such a situation and according to the debt overhang theory, a debt restructuring could be an

efficient strategy for both creditors and debtors (Krugman, 1988a; Sachs, 1989; Arslanalp and

Henry, 2005): it would avoid a default and it should restore incentives to invest in the debtor

country. However, it is difficult to say, between face value reduction and net present value

(i.e. NPV) reduction, which might be the most effective way to incentivize investment. Both

measures, implying a partial relief, are indeed able to increase the fiscal space in the debtor

country, freeing up funds that might be used for other purposes such as investment.

A priori, it would seem reasonable to assume that a face value reduction can produce more

effective results as it would deal with debt problems once and for all, solving definitely the

problem of uncertainty. As we will see later, however, this result is strictly dependent on the

amount of reduction that will be agreed during the renegotiation.

Also an NPV reduction, for example in the form of a lengthening of maturities process, might

be useful for a country facing with a debt crisis: it would postpone the debt burden in the future,

giving some fiscal spaces to the debtor country2. Creditors might then increase the probability

to be fully repaid in the future, without engaging in a real debt reduction. However, an extension

of maturities might also exacerbate a debt overhang condition by simply postponing the solution

of the problem, without eliminating the uncertainty related to the borrower’s financial conditions

and its repayment capacity (IMF, 2014b).

As shown by the literature, the choice between these two restructuring strategies is usually

driven by whether a country is experiencing a solvency or a liquidity crisis. Debt rescheduling is

generally used to help solvent but illiquid countries that are temporarily unable to roll over their

debt; debt reduction is used instead in case of insolvent countries that are permanently unable

to pay back their debt.

A comparison between these two restructuring interventions is interesting for two reasons: 1)

they produce different consequences and 2) they are structured in different ways. According

to Figure 2.1, it is possible to notice how a debt restructuring involving a nominal reduction

produces larger positive consequences, in term of investment growth rates, than a restructuring

without nominal reduction. The blue bars represent the average investment growth rate in all

the countries that benefited of a nominal reduction whereas the orange ones represent the same

2See the case of Zimbabwe in 2001 and Nigeria in 2004.
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variable for the countries that experienced only a NPV reduction3. As it is possible to see from

the figure, the average investment growth rate is larger in case of nominal reduction. This is

true for the average growth rate of investment in the year of restructuring (T) but also when the

years following the restructuring (T + 1; T + 2; T + 3; T + 4) are taken into account in the

computation of the average.

Figure 2.1: Average investment growth rate computed in the year of restruc-
turing (T) and up to four years later using World Bank data. Source: author’s

computation.

The two strategies are also quite different in the way they are structured. As we can see from

Table 2.1 indeed, debt restructuring episodes involving a nominal reduction produced a larger

average haircut than episodes involving only a maturity extension.

Average haircut Std. Dev. Obs.
Non-Nominal reduction 0.217 0.16 85
Nominal reduction 0.537 0.25 41

Table 2.1: Author’s computation from Cruces and Trebesch (2013)

The third strategy analysed in this paper is the conditional-additional official lending. The

general aim of official lending and conditionality is to restore market access for the debtor

country. Official loans have indeed an important catalytic role for private investors’ financing4

(IMF, 2014b; Mody and Saravia, 2006). The new lending is here assumed to be "conditional" in

the sense that it is granted in exchange for the debtor’s commitment to undertake some necessary

"adjustments policies" (such as structural reforms). These adjustments are based on the idea

3Data for the restructuring dates and nominal versus non-nominal interventions are taken from the dataset of
Cruces and Trebesch (2013).

4However, the catalytic role is not the only reason that motivates official lending (Tirole, 2015; Corsetti et al.,
2017a). The default of a country might indeed produce international spillovers that might make foreign governments
willing to intervene.
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that a country makes some efforts today in order to increase its GDP and then its probability to

be solvent in the future. In other words, these "adjustments" can be considered as a particular

kind of investment because, as investment does, they produce costs in the short and benefits in

the long-run (Diwan and Rodrik, 1992).

The IMF and the World Bank have developed this approach based on conditionality since

the Mexican crisis in 1982. New lending have been in fact provided to countries with debt

sustainability problems in exchange for measures aimed to correct their external imbalances such

as: currency devaluation, cuts in fiscal deficit (i.e. raises in taxes and cuts in public expenditure),

control of the money growth rate, of the credit expansion and of wages. Conditional lending

were used in the 80s and 90s, during the Brady Plan, and in Greece during the Sovereign

Debt Crisis, provided by the other EU countries and the IMF (since 2010) and by the ESM

(in 2015). Actually in Greece, after the provision of additional lending, a debt restructuring

intervention became necessary (with a reduction of more than 50% in face value term5) in order

to recover from a dramatic situation and to calm down the markets. This means that the strategy

of providing new lending to the debtor country might work just under some specific conditions.

For this reason, these new lending are here modelled with two additional features: 1) they are

constrained by a specific credit ceiling in order to limit the amount of resources that creditors are

willing to provide and 2) they are able to reduce the probability of default under some specific

conditions. An additional lending indeed produce two opposite effects that must be studied: on

the one side, it increases the probability of default making the debt level bigger and on the other

side, it reduces the probability of default increasing investment.

A comparison between these three strategies, with a focus on their investment consequences,

might then be useful in order to see which is the best way to deal with a debt overhang problem.

In particular, given the current Greek crisis, such a study might provide some useful information

on the underlying drivers of each strategy and on their importance for the final results.

The chapter proceeds as follows: Paragraph 2.2 makes a literature review; Paragraph 2.3

develops the theoretical model characterizing the restructuring via face value reduction, via

rescheduling and the conditional-additional official lending strategy; Paragraph 2.4 concludes.

2.2 Related Literature

As discussed extensively in the first Chapter, according to the debt overhang hypothesis, the

accumulated debt discourages private sector’s investment and government’s adjustment efforts

because a possible improvement in the debtor country’s performances determines mainly an

increase in creditors’ repayment6 (Muller et al., 2015). Several papers showed then how

desirable a debt relief was, in the 80s and 90s, for the LDCs. The debate was focused on the

5Zettelmeyer et al. (2013).
6See Andres et al. (2014) for an analysis of the consequences of labour and product market reforms in a debt

overhang scenario.
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effects produced by the implemented restructuring programs. In particular, part of the literature

showed the beneficial effects that some debt restructuring plans produced in some countries

(Arslanalp and Henry, 2005; Forni et al., 2016; Reinhart and Trebesch, 2016; Trebesch and

Zabel, 2016) 7.

Before proceeding with a detailed literature review for each one of the three strategies

described, some specific empirical and theoretical works, studying the different consequences

and comparing restructuring interventions implemented via nominal or via NPV reduction,

deserve to be mentioned.

From an empirical point of view, there are two relevant contributions. The first one is Reinhart

and Trebesch (2016) where the authors show how debtor countries’ conditions (economic growth

or credit ratings) improve significantly just in case of nominal reduction. Different forms of

debt relief instead, such as lengthening of maturities, do not generally produce the same results.

Cheng et al. (2017b), focusing on restructuring episodes involving the official sector8, show

similar results to Reinhart and Trebesch (2016). GDP growth is indeed found to be larger in

case of restructuring involving nominal reduction whereas no significant effect is observed for

cases with only NPV reduction.

From a theoretical point of view, my paper is close to Sandri (2015). Such a paper builds a

three-periods model and compare three policy strategies that can be used to solve a systemic

sovereign debt crisis: fiscal consolidation, official transfers and private creditors’ bail-in (with

a particular focus on its potential spillovers). The aim of this paper is to compute the welfare

implications deriving from these three strategies, for the agents involved in the crisis (debtor

country, creditors and the international community).

Regarding the debt restructuring via nominal reduction, the literature modelled it, initially,

considering an exogenous debt reduction (Marchesi and Thomas, 1999; Froot, 1989; Sachs,

1989). Then, thanks to Fernandez and Rosenthal (1990) and Fernandez and Kaaret (1992) the

renegotiation process between creditors and debtors countries has been explicitly modelled and

introduced in the literature. The bargaining power in these models was mostly attributed to

the creditors since it was assumed the debtor’s willingness to make some payments in order to

mitigate/avoid the costs of the default. Actually, also the debtor country might have a certain

amount of bargaining power during the renegotiation. Moreover, there might be creditor’s

incentives to make some concessions to the debtor country in order to support its recovery.

Bi (2008) and Benjamin and Wright (2009) developed then a different approach in modelling

the renegotiation between creditors and debtor country. More specifically, they built a stochastic

multi-round bargaining model where they studied the delays (i.e. the inefficiencies) that can

arise during a sovereign debt renegotiation process. Bi (2008) assumes that the creditors have

7See Arslanalp and Henry (2006b) for a literature review on the debt overhang problem
8Cheng et al. (2017b) build a novel dataset on Paris Club restructuring episodes (i.e. 429) occurred between 1956

and 2015.
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an option to propose to the debtor country whereas Benjamin and Wright (2009) assume that

both creditors and debtor country can alternate in proposing a bargaining outcome (creditors’

and debtor country’s bargaining power is assumed to fluctuate over time). In particular, they

both show that potential delays actually arise during the renegotiation between creditors and

debtors countries because they both prefer waiting until the economy recovers in order to divide

a larger "cake".

Then, with the aim to study the strategic behaviour between creditors and debtors countries and

to assume a more evenly distributed bargaining power, an endogenous debt reduction in the form

of a Nash Bargaining has been introduced. A Nash bargaining approach results in a pairwise

Pareto-efficient outcome where basically, according to the structure of this process, the creditors

have to give some forgiveness whereas the debtor country has to repay part of its debt. In

this renegotiation, endogenous debt recovery rates (Yue, 2010; D’Erasmo, 2011; Prokop, 2012;

Arellano and Bai, 2014; Asonuma and Trebesch, 2016) or also the rate of return offered on the

new debt issued by the debtor country (Asonuma, 2012) are determined.

My paper then complements the literature on Nash bargaining in particular using the endogenous

haircut to determine the optimal investment level. In this context, the closest reference to

my paper is Prokop (2012) but with respect to this model I find several determinants of the

endogenous haircut and I take into account a productivity shock. More specifically I do not

consider, as this paper does, an "extreme" debt overhang condition where the debtor country is

left without resources (for consumption or investment purposes) after paying back its debt.

To the best of my knowledge, no theoretical model has been built to study the effects, in

a debt overhang context, of a debt restructuring via lengthening of maturities (that is how this

paper will model an NPV reduction). This might be a good strategy to maximize the discounted

value of debt repayment by alleviating partially the debt burden on the debtor country. The logic

is that forcing the debtor country to pay in a difficult situation will reduce investment today and

therefore its repayment capacity tomorrow. Due to this trade-off, creditors might then opt for a

maturity extension. In this regard, the three periods model presented in Fernandez and Martin

(2015) offers an interesting framework especially in term of roll-over risk. An "extreme" kind

of lengthening of maturities is instead considered in Bac (1999) in the form of grace period.

This solution is derived as a Nash equilibrium creditors’ strategy in a dynamic non-cooperative

game. The structure of the game is such that creditors choose the debt repayment path according

to debtor’s capital accumulation process and given this path, the debtor country decides then its

investment level. The larger is disincentive effect of debt repayments the more effective is then

the grace periods.

Finally, regarding the official lending, this paper extends the related literature by explicit

modelling the additional lending as a function of the investment undertaken by the debtor coun-

try. The conditionality clause, implicit in this kind of contracts, has been considered in some

studies as an useful instrument to solve the time-inconsistency problem deriving from a debt
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overhang condition (Obstfeld and Rogoff, 1996; Sachs and Cohen, 1982; Krugman, 1988a;

Sachs, 1989; Diwan and Rodrik, 1992). This clause represents indeed the only possibility

for the debtor country to commit itself to not squander in consumption the additional lending

received. In other words, it makes the ex-ante and ex-post debtor adjustment’s incentives the

same (i.e. before and after the new loan). Agreeing on following an adjustment programme

can be considered then as a signal of the debtor country’s ability and willingness to use the new

money for investment and adjustment purposes (Marchesi and Thomas, 1999)9.

There is no consensus in the literature about the impact deriving from the strategy of granting

new loans to an highly indebted country (Marchesi and Missale, 2013; Easterly, 2002). From

the one side, a "perverse mechanism" is in action: a country might be indeed incentivated to

accumulate high "concessional" debt and to consume everything in order to keep benefiting of

the financial aid (at a low cost) from international institutions (Easterly, 2002; Koeda, 2006)10.

From the other side instead, the strategy of granting new loans was found to be effective. Several

studies have shown indeed that the liquidity constraints of the debtor countries were the main

reason of the low investment level (Sachs and Cohen, 1982; Froot, 1989; Borensztein, 1990a).

In such a context, an increase in lending might also be implemented in combination with a

debt reduction interventions in order to be more effective. More specifically, according to three

agents framework elaborated by Diwan and Rodrik (1992)11, debt reduction is considered as the

prerequisite in order to make the new lending effective in solving a debt overhang effect. Since

new money is usually provided conditional to the implementation of some adjustment policies

and since implementing an adjustment programme is costly in the short-run, a debt reduction

measure can then be used as an instrument in order to produce some fiscal spaces for the debtor

country.

2.2.1 Debt Overhang: an Example

Before starting with the model, a simple example might be useful to clarify the debt overhang

concept. Following Sachs (1989), I will consider the adjustment effort as an extra public invest-

ment that can contribute to generate future additional government’s resources.

Let’s assume a country in a debt overhang condition with $150 million of debt and a capacity to

pay equals to just $100 million. I will assume that the debtor country will try to honor its debt

as much as it can, otherwise it will declare a default. Given its debt overhang condition, any

9See Marchesi and Thomas (1999) for considerations in term of asymmetry of information between debtor and
creditor countries.

10There is also a defensive lending perspective in action, according to which it is in creditors’ interest to keep
providing money to the debtor in order to ensure the repayment of existing loans (Geginat and Kraay, 2012). The
recognition of non-performing loans in creditors’ balance sheets would otherwise be costly. The empirical evidence
on the defensive lending hypothesis is however quite controversial (Easterly, 2002; Marchesi and Missale, 2013).

11They consider a debtor country that undertake adjustment policies, commercial banks (i.e. the existing creditors)
that provide a debt reduction and international financial institutions (IFIs such as the IMF) that provide new lending.
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attempt to increase its capacity to pay up to $150 million would be beneficial only for creditors.

Let’s assume that the country has a possibility to invest $10 million today in order to generate

more resources and then to increase its capacity to pay to $120 million in the next period12. This

adjustment effort would be beneficial only for creditors that will increase their expected payoff

from $100 million to $120 million. It would be instead irrational for the debtor country because

it would reduce its consumption by $10 million today but it will get nothing in the future since

all the profits deriving from the investment will go to the creditors. In other words, the country

would suffer the cost of investing without enjoying the benefits. Adding debt relief, in such an

example, would change the framework. If creditors agree for a debt relief of $40 million (the

amount of debt to be paid will be then $110) and if the debtor country undertakes the investment,

$120 million will be enough for both debt repayment and debtor’s consumption (of $10 million).

In such a case then, it would be possible to observe a debtor country raising its adjustment effort

once debt relief is provided.

2.3 The Model

This model builds on the theoretical framework described in Obstfeld and Rogoff (1996) chapter

6, adding then different resolution mechanisms for a debtor country struggling with an high level

of debt13.

Let’s consider a two periods model (t = 1, 2) for a debtor country that can be described by the

following timeline:

At time t = 1 the country has an exogenous endowment Y1 and an investment opportunity. The

country then invests K2 at t = 1 and gets a profit AF (K2) at time 2 (for simplicity capital is

assumed to depreciate at 100 %) with F ′′(K2) < 0. ”A” is the productivity shock and it is

represented by a random variable that belongs to [A, Ā], withE(A) = 1 and density probability

function π(A).

It is further assumed that the country has inherited debt D (there are no considerations on how

debt was accumulated) that expires in t = 2 with the interest rate r (set in the past). It means

that AF (K2) will be used in t = 2 for both consumption and debt repayment.

12I will assume interest rate equals to zero.
13In this paper there are no considerations in term of asymmetry of information between creditors and debtor

country. Understanding the type of debtor country (good or bad) is however crucial in choosing the right policy
against debt overhang. For a discussion on screening devices see Marchesi and Thomas (1999) and Acharya and
Diwan (1993).



2.3. The Model 55

Let’s assume a risk neutral debtor country with the following utility function:

U1 = C1 + βE(C2) (2.1)

Moreover, in line with the canonical endogenous default models (Cohen et al., 2016; Bulow

and Rogoff, 1989; Bolton and Jeanne, 2007; Corsetti and Dedola, 2012; Arellano et al., 2013;

Adam and Grill, 2017; Fernandez and Martin, 2015), I assume ηAF (K2) represents the penalty

imposed to the debtor country in case of default. It is modelled in the form of a proportional

output reduction14 intended as a deadweight loss15 (Adam and Grill, 2017) with 0 < η < 1 that

represents the magnitude of the default. The effects of default can be indeed considered different

if they affect a small or a large economy. There is also a recent empirical evidence (Trebesch

and Zabel, 2016; Cheng et al., 2017b) showing that output losses depend on the severity of

default (i.e. they increase the more severe is the default). The idea behind is that the collateral

damages (i.e. output reduction) deriving from a default are likely to be larger the larger the

losses imposed. It is then necessary to take into account the heterogeneity of debt crises when

studying their consequences16.

At time t = 1, consumption is given byC1 = Y1−K2 whereas in t = 2 byC2 = AF (K2)−P .
P represents the debtor’s payment P = min[D(1 + r), ηAF (K2)] which depends on the

realizations ofA. From this expression it is possible to identify two intervals for the realizations

of the variable A:

• if A < D(1+r)
ηF (K2)

default will be more convenient for the debtor country as the output

reduction in case of default is less than the cost of debt repayment;

• if A > D(1+r)
ηF (K2)

the country repays its debt because it is more convenient than the loss of

output that it would suffer in case of default.

To see the effect of a debt restructuring, through face value reduction, in a debt overhang

framework, I assume that in case of default in t = 2, there is a renegotiation between creditors

and debtor in the form of Nash Bargaining. In this renegotiation, that comes without delays, a

14The assumption of cost of default proportional to output deviates from some of the mainstream frameworks for
the analysis of sovereign risk, which see this cost as fixed (Aguiar and Amador, 2014). Instead, I decided to follow
another influential branch of the literature where the cost is considered as proportional to output (Arellano, 2008;
Hatchondo et al., 2016; Aguiar and Gopinath, 2006; Adam and Grill, 2017).

15In the literature, ηAF (K2) can be considered both as a fraction of output of the debtor country that can be
expropriated from creditors (i.e. "gunboat technology") or just as an output reduction due to the default. Several
papers study the consequent output reduction for a country in default deriving from trade sanctions (Rose, 2005),
reduced FDI flows (Fuentes and Saravia, 2010), exclusion from financial markets (Cruces and Trebesch, 2013),
reduced credit to the private sector (Arteta and Hale, 2008) etc. These are the so called "issue linkages". For a
theoretical and empirical discussion see Borensztein and Panizza (2009) and Sandleris (2016).

16See Asonuma and Trebesch (2016) and Marchesi and Masi (2017) for different kind of heterogeneities that can
be taken into account.
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debt reduction is determined in an endogenous way17.

Let’s see in more details how this renegotiation process works.

2.3.1 Restructuring via face value reduction

In the Nash Bargaining there are two different scenarios that must be taken into account:

1. Agreement. The creditors and the debtor country decide the "new" reduced amount of

debt that must be paid. Therefore, the creditors receive as payment this new level of debt

whereas the debtor gets the difference between the output produced in the second period

and what it must repay:

UC = D(1 + r)(1− h)

UD = AF (K2)−D(1 + r)(1− h)

2. No Agreement. This is the so-called threat point of the bargaining game. I assume that

the creditors get 018 whereas the debtor country suffers a reduction in its output, because

of the default:

ŪC = 0

ŪD = (1− η)AF (K2)

where UC and UD represent respectively creditors’ and debtor’s utility functions in case of

agreement (ŪC and ŪD in case of no agreement).

Thus, it is possible to build the creditors’ (UC− ŪC) and debtor’s surplus functions (UD− ŪD)
that represent the utility gains of creditors and debtor country in case of agreement in the Nash

Bargaining (assuming 0 < h < 1). The resulting Nash product Ω must be maximized with

respect to h (i.e. the amount of haircut) considering θ as creditors’ bargaining power and (1−θ)
as debtor’s bargaining power where θ summarizes the institutional arrangements of sovereign

debt restructurings19. In such a way, it is possible to prove the existence of an optimal value of

reduced debt that maximizes the total renegotiation surpluses. Basically, this is a maximization

17According to the literature, a face value reduction usually produces two opposite effects for the receiving debtor
country: 1) a relief effect lowering the debt burden and 2) a negative reputational effect in the international capital
markets lowering the ability to attract foreign direct investment (Eaton and Gersovitz, 1981; Cole and Kehoe, 1998;
Arellano, 2008; D’Erasmo, 2011; Yue, 2010; Cruces and Trebesch, 2013; Marchesi and Masi, 2017). However,
given the very simple structure of my model and the fact that there is no period following the face value reduction, I
do not consider explicitly an additional reputational effect.

18The creditors’ zero payoff might seem a strong assumption. However, I decided to follow recent theoretical work
in the literature(Arellano and Bai, 2014; D’Erasmo, 2011; Asonuma and Trebesch, 2016) where the same assumption
is used. Additionally, I solved the model assuming that creditors receive a proportion q (with 0 < q < h) from the
original debt due. As adding this term does not change the message of the model, I left the model unchanged.

19The set of the bargaining power is defined as Θ ⊂ (0; 1) such that θ ∈ Θ and there is an unique optimum.
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problem with the creditors’ and debtor’s surplus functions taken as participation constraints.

max
K2

Ω

s. t. UC − ŪC ≥ 0

s. t. UD − ŪD ≥ 0

The result is the following:

h = 1− θη AF (K2)

D(1 + r)
(2.2)

Computations are showed in Appendix A and some very preliminary empirical implications of

this equation are tested in Appendix D.

The reduced amount of debt that must be paid at the end of the Nash Bargaining process is then:

D(1 + r)(1− h) = θηAF (K2)

If the debtor country has all the bargaining power in the renegotiation process, it will extract

all the creditors’ surplus. Then θ = 0 and the debtor will pay nothing. Vice versa, if the

creditors have all the bargaining power then θ = 1 and the debtor will pay a total amount equal

to ηAF (K2). If the bargaining power instead is distributed between the parties 0 < θ < 1, then

the debtor pays an amount 0 < D(1 + r)(1− h) < ηAF (K2).

In conclusion, as we can see from equation (2.2), it is possible to claim that:

• an increase in creditors’ bargaining power reduces the level of h;

• a larger output reduction in case of default makes the required level of h lower (it is a sort

of disincentive to default);

• a larger D (or a larger interest rate) implies a larger h (otherwise there would be an higher

incentive to default for the debtor country).

Using the result of the restructuring process, consumption in the second period can be

re-written as:

C2 =

{
CR2 = AF (K2)−D(1 + r)(1− h)

CN2 = AF (K2)−D(1 + r)

With CR2 consumption in case of restructuring and CN2 consumption in case of no default.

Maximizing the (2.1) with respect to K2 and taking into account the result deriving from the

Nash bargaining produces the following optimal investment function:
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βF ′(K2)

[
1− θη

∫ D(1+r)
ηF (K2)

A

Aπ(A)dA− π
(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2
(1− θ)

]
= 1 (2.3)

Computations are showed in Appendix A1 and from Appendix A2, we can see that the marginal

rate of transformation between debt and investment is negative.

According to equation (2.3) then, the debtor country will invest untill the point where the ex-

pected marginal product of investment, net of expected payment in case of default, will be equal

to the current consumption cost of investing.

θη
∫ D(1+r)
ηF (K2)

A Aπ(A)dA represents how the marginal change in K2 affects the payment in case of

debt restructuring (if there is a change in the amount to be paid) and π
(
D(1+r)
ηF (K2)

)
(D(1+r))2

ηF (K2)2 (1−θ)

represents the difference between the repayment change in case of no restructuring and in case

of restructuring due to a change inK2 (that affects the default probability).

Thus, the final result, in terms of incentives to invest, depends on the value of the parameter θ:

the lower the value of this parameter, the higher will be the incentives to invest. This is because

the smaller the θ, the larger will be the value assumed by h. In other words, the effectiveness of

the face value reduction result depends on the creditors’ bargaining power.

2.3.2 Restructuring via rescheduling

The second strategy here analysed is related to a restructuring process via lengthening of

maturities. In order to model a rescheduling process, I assume there is a delay in the realization

of the output coming from the investment undertaken in the previous period. This means that

the debtor country has to pay D(1 + r) in the second period but, because of the delay, the

output deriving from investment will be realized only in the third period. Therefore, the debtor

country has to face a debt payment without having the resources to do it. The following timeline

describes the current situation:

In this framework, I will consider that the debtor country has the possibility to ask for a payment

postponement. The creditors indeed, in order to protect the value of their claims (without cutting

their nominal value), might give the opportunity to the debtor country to restructure the debt

through a lengthening of maturities. It means to postpone the debt payment from t = 2 to t = 3

through a debt roll-over. Then, in the third period, since the debtor country gets profits from the

investment undertaken and there is the realization of the productivity shock, creditors might be
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fully repaid. In such a framework, creditors would be willing to roll-over debt only according to

the following credit ceiling condition:

D(1 + r)(1 + rr) ≤ ηE [A]F (K2)

with rr that represents the interest rate that will be applied by the creditors in the rescheduling

process. According to this condition, the amount of debt that must be paid in the third period,

plus the maturing interest rate, must be lower or at maximum equal to the expected cost of

default computed according creditors’ expectations. In other words, creditors expect the debtor

to be able to repay in the third period. In this framework, the credit ceiling is important for

two reasons: 1) it is a condition necessary to avoid debt explosion and therefore a default with

probability one in the last period; 2) from this condition it is possible to compute the maximum

interest rate that can be charged by the creditors rmax (i.e. the interest rate that makes this

condition binding). Given the riskiness of the debtor country indeed, creditors might be tempted

to charge an high interest rate in order to be compensated for the risk of postponing the debt

repayment to the next period. Therefore, they might ask for an interest rate as highest as possible

:rmax (but that would imply for the debtor country to be indifferent between default and debt

repayment).

In order to model a maturity extension process including a "relief" component then, it is here

assumed a roll-over at an interest rate that does not fully reflect the expected risk of default. The

interest rate rr is determined according to a no-arbitrage condition and therefore it is a function

of the risk free interest rate rF and the probability of default. rr can be then intended as a

sort of "reduced interest rate", lower than then the market one but larger than the risk free rate:

rr ∈ (rF , rmax).

More specifically, then D(1 + r) in t = 2 is the amount of debt to be rolled over at the rate

rr. Thus, in t = 3 the debtor will pay the min[D∗, ηAF (K2)] with D∗ = D(1 + r)(1 + rr) that

represents the total debt that must be repaid. As described before for the case of face value

reduction:

• if A < D∗

ηF (K2)
= A∗ default will be more convenient for the debtor country;

• if A > D∗

ηF (K2)
the country will pay back its debt.

Maximizing the utility function with respect to K2, taking the credit ceiling as participation
constraint, I get the following optimal investment function:

β2F ′(K2)

[
1− η

∫ D(1+r)(1+rr)
ηF (K2)

A

Aπ(A)dA

]
= 1 (2.4)

Computations are showed in Appendix B.

According to this result, we can see the important role of the interest rate charged by creditors
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in the investment function of the debtor country: the larger is the interest rate, the lower will be

the relief and then the lower will be the incentive to invest.

2.3.3 Conditional-Additional Official Lending

An high debt can adversely affect investment in two ways: through the debt overhang condition

above examined and/or through credit rationing. It should be verified then whether the most

important reason for the low level of investment is related to the liquidity constraints faced by

an highly indebted country or to the debt overhang condition. The credit rationing derives from

the presence of high interest rates that an highly indebted country faces into the international

financial markets, because of its weak standing. In such a framework then, creditors might not

be interested in providing a lengthening of maturity to the debtor country20.

In this section then, it is assumed that the official sector steps in, in order to overcome the

standstill. The lending provided by the official sector is used by the debtor country to pay back

its debt with private creditors. To put it in different words, it means that private debt is replaced

by official debt. This is something quite common during debt crises as it was during the HIPC

initiative (Easterly, 2002) or recently for Greece where the money received from the European

Stability Mechanism (ESM) was used to pay domestic arrears 21.

Moreover, as described in the introduction, official lending usually comes with conditionality.

In order to model this aspect then, I will assume that the total amount of money provided by the

official sector will be given by: Do+D1(K2) whereDo is the amount given to repay the private

creditors and D1(K2) is the additional lending provided, conditional to the amount invested.

The investment can be considered here as the adjustment effort undertaken by the debtor country

(or as a measure of its fiscal discipline). If the effort undertaken is large, then a larger amount

of money will be provided by the official sector. D1(K2) can be then represented by a function

of the investment undertaken using the following functional form: D1(K2) = αβF (K2) with α

(defined between 0 and 1) that measures the marginal cost of the additional lending and β is the

discount factor22.

Thus, I assume a precommitment to invest for the debtor country (Obstfeld and Rogoff, 1996):

firstly the debtor establishes the amount K2 to invest and secondly the creditors, being able to

20Actually, following a defensive lending strategy (Krugman, 1988a), there might another reason why existing
creditors might be interested in providing new lending to the debtor country. They might believe indeed that if the
new additional lending is used to undertake some productive investment (i.e. a conditional lending) it could reduce
the debtor country’s probability of default. In such a way, creditors would protect the value of their existing claims
toward the debtor country and then it might be interesting from their point of view to compare two strategies: debt
reduction vs conditional-additional lending.

21Official creditors have always played an important role in solving sovereign debt crises (IMF, 2013b; Das et al.,
2012b).

22The discount factor here is taken into account in order to consider that the government has a preference toward
consumption instead of investment.
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observe the value ofK2, decide the amount of new lending23.

The new total debt that must be repaid at end of period 2 will be thenD∗ = D1(K2)(1 + ro) +

Do(1 + ro) with ro representing the official interest rate that, in order to simplify, I will consider

it equivalent to rF .

The following timeline describes the current situation:

Following the logic above explained, creditors might be willing to lend more and more with the

increase in the amount invested by the debtor country. Actually, as explained also in the previous

paragraph, there is a maximum (i.e. a credit ceiling) on the total amount of new loans that the

creditors will be willing to grant. Specifically, creditors will provide new loans with the aim

to not alter debtor’s repayment incentives. This means a situation where the nominal value of

debt that must be repaid by the debtor will be equal or lower than the cost of default (calculated

according to creditors’ expectations). The credit ceiling can be described as follows:

D1(K2)(1 + ro) +Do(1 + ro) ≤ ηE [A]F (K2)

Existing creditors then will be willing to provide new loans up to the point where the total debt

accumulated by the debtor country, will be exactly equal to the expected output reduction that

the debtor country would suffer in case of default.
In this framework, maximizing the utility functionwith respect toK2, produces the following

optimal investment function:

βF ′(K2)

[
1− η

∫ A∗

A

Aπ(A)dA+ α

∫ A∗

A

π(A)dA

]
= 1 (2.5)

Computations are showed in Appendix C1.

+α
∫ A∗

A
π(A)dA represents the extra benefits deriving from the possibility to get the additional

lending of official creditors.

If the change inK2 (due to the additional lending) makes the probability of default low, then the

extra benefit will be larger than the cost of default and investment will be higher. Vice versa if

the cost of default has a larger effect, investment will decrease. In other words: if the investment

is effective (i.e. it reduces the probability of default) then the conditional official lending strategy

will be effective as well.

23In this paper there are no considerations in term of asymmetry of information between creditors and debtor
country.
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2.3.4 How does debt restructuring speed up investment?

It is useful now to conduct a comparative statics exercise in order to compare the three strategies
described so far and to show how these strategies are able to speed up investment in the debtor
country.24. I will assume three periods in all the frameworks analysed in this paper in order
to make these strategies comparable and to study which is the best option able to restore the
incentives to invest. For this reason I will assume an intermediate period in the face value
reduction and conditional-additional official lending cases where there is no action25.
The optimal investment functions will be then:
Face value reduction

β2F ′(K2)

1− θη
∫ D(1+r)2

ηF (K2)

A

Aπ(A)dA− π
(
D(1 + r)2

ηF (K2)

)
(D(1 + r)2)2

ηF (K2)2
(1− θ)

 = 1

Rescheduling

β2F ′(K2)

[
1− η

∫ D(1+r)(1+rr)
ηF (K2)

A

Aπ(A)dA

]
= 1

Conditional-additional official lending

β2F ′(K2)

1− η
∫ Do(1+ro)

2+D1(K2)(1+ro)
2

ηF (K2)

A

Aπ(A)dA+ α

∫ Do(1+ro)
2+D1(K2)(1+ro)

2

ηF (K2)

A

π(A)dA

 = 1

Let’s proceed now with a pairwise comparison:

1. comparing investment under face value reduction and investment under rescheduling, I

can prove the existence of a specific level of θ that makes the two results equivalent.

In other words, θ can be considered as a threshold for creditor’s bargaining power (see

Appendix C3 for the proof):

• if θ < θ face value reduction is more effective than rescheduling.

• if θ > θ rescheduling is more effective than face value reduction.

This result is confirmed by the data: the stricter is the government during the negotiation

with creditors the more likely is the face value reduction and the higher will be the invest-

ment level. In order to give some practical examples, we can consider the coerciveness

index developed by Enderlein et al. (2012). This index is built in an additive way where

basically each point is given if a particular criterion26 is fulfilled. It ranges between 1 and

10 (maximum coerciveness) according to the number of criteria fulfilled. In such a way

24The comparison in this paragraph is made in term of investment level. No welfare considerations are derived.
25This addition does not change the computation of the investment functions.
26The criteria are divided in payment behaviour (any missed payments, unilateral or negotiated payment suspen-

sion, full default or partial default and freeze of foreign assets) and negotiation behaviour (delays in negotiations
produced intentionally by the government, refusal of data disclosure, threat of debt repudiation, explicit declaration
of default or moratorium).
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we can compare two restructuring episodes of Argentina: the Megaswap of 2001 (first

column of Figure 3) and the restructuring of 2005 (second column of Figure 3)27. In the

first one, the debtor country did not adopt an harsh approach during the negotiations with

creditors and indeed the restructuring consisted in just a debt roll-over for government’s

obligations. In the second one instead, the government acted in a very strict way and as a

consequence it presented to creditors a take-it-or-leave-it offer, involving a large nominal

reduction.

Source: Enderlein et al. (2012).

This results, then, leave some space for the rescheduling option. In case the debtor country

does not assume a strict behaviour during the negotiations (or it is not able to do it), the

resulting face value reduction might be insufficient and then a maturity extension would

be preferable.

2. comparing conditional-additional official lending and rescheduling, I can prove there is

an equivalence for a given ro (see Appendix C3). Then, if ro = r̄o the probability of

default is the same in both cases; if ro < r̄o the probability of default is bigger in case of

rescheduling; if ro > r̄o the probability of default is bigger in case of conditional official

lending.

• ro = r̄o. The probabilities of default are the same and the debt burden deriving

from the two strategies as well. Then conditional official lending is the best solution

because of the extra kick that it produces for investment.

• ro < r̄o. The probability of default is bigger in case of rescheduling and as a

consequence the debt burden deriving from that strategy is larger. Because of this

27To provide a term of comparison, in the third column it is represented the average coerciveness of the other cases
studied in Enderlein et al. (2012).
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and because of the extra kick for investment, conditional official lending is again the

best solution.

• ro > r̄o. The probability of default is bigger in case of conditional official lending

and then the debt burden deriving from that strategy is larger. If the benefit deriving

from the additional investment is larger than the cost in case of default, then the

conditional official lending will increase investment more than face value reduction

and more than rescheduling. Conversely, if the benefit is not enough to compensate

for the cost (i.e. the increase in debt), then the result is uncertain and it might vary

according to parameters’ calibration.

Creditors’ Point of View

Which is the best strategy from creditors’ point of view when a risk of default for the debtor

country is appearing?

Several factors can influence creditors’ preferencewhen they have to choose one strategy between

haircut, rescheduling and conditional-additional lending:

• creditors’ impatience and their risk aversion;

• default probability: the creditors would prefer the face value reduction if this probability

is high (the same for an high level of debt). Otherwise, in case of high probability of

default, the debtor would need a huge effort/investment (K2) to bring this probability back

to normal level but it might not have the necessary economic or political strength to do

that;

• the timing of intervention: if there is the possibility to intervene when the default proba-

bility is still low, it could be useful a rescheduling or an additional lending strategy. On the

other hand, if it is too late and the default probability is already high it might be necessary

a face value reduction.

2.4 Conclusion

This paper shows the effectiveness of three different strategies that can be used to solve the

debt overhang problem and to restore the incentives to invest in a troubled country. The aim is

to represent schematically the functioning of three restructuring processes to gain insights into

their differences. Two strategies are based on debt relief interventions. The first one is based on

an face value reduction (with the amount of debt that is reduced endogenously through a Nash

Bargaining process) whereas the second one consists in debt rescheduling. The third strategy

analysed is based on conditional-additional official lending. The official sector might indeed

step in, providing new lending for the debtor country in exchange for some adjustment measures.
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One important result of this work is to show the optimal investment functions for each strategy

analysed and the role played by some of their underlying drivers. Then I make some comparisons

between these three strategies.

The first result is that a restructuring process via face value reduction can restore the incentives

to invest in a stronger way than a restructuring via maturities’ extension. This result however

depends on the creditors’ bargaining power in the renegotiation process with the debtor country

(or vice-versa on debtor’s bargaining power). More specifically, if creditors’ bargaining power is

lower than a specific threshold (i.e. creditors are weak or vice-versa the debtor country is strong)

then a face value reduction will be better than a lengthening of maturities in terms of restoring

incentives to invest. This result matches with the data. Using the coerciveness index developed

by Enderlein et al. (2012), it is possible to see that when the government of the debtor country

adopted an harsh approach during the negotiations with creditors, they obtained a face value

reduction, producing then an higher investment level. This result however does not classify the

maturity extension always as a second best option. In case of a weak government of the debtor

country, indeed, the resulting face value reduction would be too low and then a rescheduling

option might be preferred to the face value reduction.

Then, comparing face value reduction and rescheduling with conditional-additional official lend-

ing, this paper shows that if the change in investment (due to the additional lending) makes the

probability of default low, conditional-additional official lending will imply higher investment

than the other two strategies. The result holds when the benefits deriving from the additional

investment undertaken are larger than the increase of debt, produced by the additional lending,

and able to more than compensate for it reducing then the probability of default. The other way

round, the final result is uncertain and it might vary according to the value of the parameters

used in the model. This means that conditional-additional official lending can be an effective

strategy only in specific circumstances.

To sum up, this paper builds a ranking for the described strategies. If the extra benefits de-

riving from additional lending are larger than the related increase in the debt burden, then

the conditional-additional official lending strategy is the best intervention in order to restore

incentive to invest in a troubled country. Creditors expectations play a key role here when the

decision to provide additional lending has to be taken. Moving on with the ranking, if creditors’

bargaining power is below the threshold identified in the paper, face value reduction will be the

second best solution and rescheduling the last one.
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2.5 Appendix A

This Appendix shows how to compute the face value reduction deriving from the Nash Bargain-

ing.

The creditors’ (UC − ŪC) and debtor’s surplus functions (UD − ŪD) represent the utility gains
of creditors and debtor country in case of agreement in the Nash Bargaining.

The creditors’ surplus deriving from the renegotiation is then:

(
UC − ŪC

)
= D(1 + r)(1− h)

whereas debtor’s surplus is:

(
UD − ŪD

)
= AF (K2)−D(1 + r)(1− h)− (1− η)AF (K2)

The Nash product is:

Ω =
(
UC − ŪC

)θ (
UD − ŪD

)1−θ
that must be maximized with respect to h considering θ as creditors’ bargaining power and

(1− θ) as debtor’s bargaining power. This is then a constrained maximization problem:

max Ω

s. t. UC − ŪC > 0

s. t. UD − ŪD > 0

The Lagrangian is:

L = [D(1 + r)(1− h)]
θ

[AF (K2)−D(1 + r)(1− h)− (1− η)AF (K2)]
1−θ

+

− λ1(D(1 + r)(1− h))− λ2(−D(1 + r)(1− h) + ηAF (K2))

I compute the derivative of the Lagrangian with respect to h and I get:

δL

δh
= θ(−D(1 + r))[UC − ŪC ]θ−1[UD − ŪD]1−θ + [UC − ŪC ]θ(1− θ)D(1 + r)[UD − ŪD]−θ+

+ λ1D(1 + r)− λ2D(1 + r) = 0

with the two constraints:

D(1 + r)(1− h) > 0 ∧ λ1(D(1 + r)(1− h)) = 0
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D(1 + r)(1− h) < ηAF (K2) ∧ λ2[(−D(1 + r)(1− h) + ηAF (K2)] = 0

λ1 > 0 is not an acceptable solution because it would implyD(1 + r)(1−h) = 0 and therefore

there would not be an incentive to participate for the creditors. λ2 > 0 is not an acceptable

solution because it would imply D(1 + r)(1 − h) = ηAF (K2) that is a situation in which

the debtor would be indifferent between repayment and default. Therefore, the only acceptable

solutions are λ1 = 0 e λ2 = 0.

To simplify, Imultiply both sides of the equation for
(
UD − ŪD

UC − ŪC

)θ
and after some computations

I get:

h = 1− θη AF (K2)

D(1 + r)

2.6 Appendix A1

This Appendix shows how to get the investment function in case of face value reduction.

Taking into account the result of the Nash Bargaining, the utility function is:

U = Y1 −K2 + β

∫ D(1+r)
ηF (K2)

A

(AF (K2)(1− θη))π(A)dA+ β

∫ Ā

D(1+r)
ηF (K2)

(AF (K2)−D(1 + r))π(A)dA

I derive with respect toK2:

δU

δK2
= −1 + β[F ′(K2)(1− θη)

∫ A∗

A

Aπ(A)dA+ F (K2)(1− θη)
D(1 + r)

ηF (K2)
π

(
D(1 + r)

ηF (K2)

)(
−D(1 + r)ηF ′(K2)

η2F (K2)2

)
+

− π
(
D(1 + r)

ηF (K2)

)(
−D(1 + r)ηF ′(K2)

η2F (K2)2

)
+ F ′(K2)

∫ Ā

A∗
Aπ(A)dA+

+ F (K2)

(
−D(1 + r)

ηF (K2)

)
π

(
D(1 + r)

ηF (K2)

)(
−D(1 + r)ηF ′(K2)

η2F (K2)2

)
+

−D(1 + r)

(
−π
(
D(1 + r)

ηF (K2)

))(
−D(1 + r)ηF ′(K2)

η2F (K2)2

)
] = 0
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and after some computations I get:

βF ′(K2)

[
1− θη

∫ A∗

A

Aπ(A)dA− π
(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2
(1− θ)

]
= 1 (2.6)

Now I want to compare this result with Obstfeld and Rogoff (1996)’s original result in or-
der to show that the investment function in case of face value reduction implies higher incentives
to invest.

[
1− θη

∫ A∗

A

Aπ(A)dA− π
(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2
(1− θ)

]
≷

[
1− η

∫ A∗

A

Aπ(A)dA

]

The largest one will imply the highest incentive to invest (in the right parenthesis there is
the Obstfeld and Rogoff (1996)’s result).
Let’s suppose the equivalence:

ηθ

∫ A∗

A

Aπ(A)dA+ π

(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2
(1− θ) = η

∫ A∗

A

Aπ(A)dA

This expression means that I am indifferent between the condition with face value reduction and
the condition without it: the payment would be the same in both cases.
In order to have the face value reduction beneficial with respect to the "normal" situation, I must
impose that:

+ηθ

∫ A∗

A

Aπ(A)dA+ π

(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2
(1− θ) < η

∫ A∗

A

Aπ(A)dA

θ

(
η

∫ A∗

A

Aπ(A)dA− π
(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2

)
<

(
η

∫ A∗

A

Aπ(A)dA− π
(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2

)

This is always verified ∀θ < 1 if π
(
D(1+r)
ηF (K2)

)
(D(1+r))2

ηF (K2)2
< η

∫ A∗
A Aπ(A)dA

Now I compute the second derivative to prove that equation (2.3) represents a maximum.

βF ′′(K2)− βF ′′(K2)θη

∫ D(1+r)
ηF (K2)

A

Aπ(A)dA− F ′(K2)θη
D(1 + r)

ηF (K2)
π

(
D(1 + r)

ηF (K2)

)(
−D(1 + r)ηF ′(K2)

η2F (K2)2

)
+

− βF ′′(K2)π

(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2
(1− θ)+

− βF ′(K2)(1− θ)
[
π′
(
D(1 + r)

ηF (K2)

)(
−D(1 + r)ηF ′(K2)

η2F (K2)2

)
(D(1 + r))2

ηF (K2)2
+ π

(
D(1 + r)

ηF (K2)

)(
−2(D(1 + r))2ηF (K2)

η2F (K2)4

)]
= 0
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βF ′′(K2)

[
1− θη

∫ A∗

A

Aπ(A)dA− π
(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2
(1− θ)

]
+

+ βF ′(K2)
(D(1 + r))2

ηF (K2)3
×

×
[
θη

η
F ′(K2)π

(
D(1 + r)

ηF (K2)

)
+ (1− θ)π′

(
D(1 + r)

ηF (K2)

)
D(1 + r)F ′(K2)

ηF (K2)
+ 2(1− θ)π

(
D(1 + r)

ηF (K2)

)]
= 0

βF ′′(K2)

[
1− θη

∫ A∗

A

Aπ(A)dA− π
(
D(1 + r)

ηF (K2)

)
(D(1 + r))2

ηF (K2)2
(1− θ)

]
+

+ βF ′(K2)
(D(1 + r))2

ηF (K2)3
×

×
[
θF ′(K2)π

(
D(1 + r)

ηF (K2)

)
+ (1− θ)π′

(
D(1 + r)

ηF (K2)

)
D(1 + r)F ′(K2)

ηF (K2)
+ 2(1− θ)π

(
D(1 + r)

ηF (K2)

)]
< 0

This condition needs not hold for all K2 but it must hold at the optimal investment level.

It is negative since: F ′′(K2) < 0 and
[
1− θη

∫ A∗

A
Aπ(A)dA− π

(
D(1+r)
ηF (K2)

)
(D(1+r))2

ηF (K2)2
(1− θ)

]
> 0 and

also the second term is positive.

2.7 Appendix A2

This Appendix shows how to compute the implicit differentiation of equation (2.3) that gives
the marginal rate of transformation between D andK2.
Let’s consider then (2.3) as F .

dK2

dD
= − δF/δD

δF/δK2
=

=

−
[
−θη D(1+r)

ηF (K2)
π
(
D(1+r)
ηF (K2)

) F ′(K2

ηF (K2)
− F ′(K2)(1− θ)

(
π′
(
D(1+r)
ηF (K2)

)
1

ηF (K2)
(D(1+r))2

ηF (K2)2
+ π

(
D(1+r)
ηF (K2)

)
2D(1+r)

ηF (K2)2

)]
U ′′(K2)

=

[
θD(1+r)

ηF (K2)2
F ′(K2)π

(
D(1+r)
ηF (K2)

)
+ F ′(K2)(1− θ) D(1+r)

ηF (K2)2

(
π′
(
D(1+r)
ηF (K2)

)
D(1+r)
ηF (K2)

+ 2π
(
D(1+r)
ηF (K2)

))]
U ′′(K2)

As we can see, the marginal rate of transformation is negative if U ′′(K2) < 0.
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2.8 Appendix B

This appendix shows how to get the investment function in case of maturity extension.
The utility function is:

U = Y1 −K2 + β2

[∫ A∗

A

(AF (K2)(1− η))π(A)dA+

∫ Ā

A∗
(AF (K2)−D∗)π(A)dA

]

Since here there is a participation constraint, given by the credit ceiling D(1 + r)(1 + rr) ≤

ηE [A]F (K2) , we have a constrained maximization problem:

max U

s. t. D(1 + r)(1 + rr) ≤ ηE [A]F (K2)

The Lagrangian will be then:

L = Y1 −K2 + β2

[∫ A∗

A

(AF (K2)(1− η))π(A)dA+

∫ Ā

A∗
(AF (K2)−D∗)π(A)dA

]
+

+ λ1 (D(1 + r)(1 + rr)− ηE(A)F (K2))

Maximizing with respect to K2 I get:

δL

δK2
=− 1 + β2F ′(K2)(1− η)

∫ A∗

A

Aπ(A)dA+ β2(1− η)F (K2)
D∗

ηF (K2)
π

(
D∗

ηF (K2)

)(
− (D∗)ηF ′(K2)

η2F (K2)2

)
+

− π
(

D∗

ηF (K2)

)(
− (D∗)ηF ′(K2)

η2F (K2)2

)
+ β2F ′(K2)

∫ Ā

A∗
Aπ(A)dA+

+ β2F (K2)

(
− D∗

ηF (K2)

)
π

(
D∗

ηF (K2)

)(
−D

∗ηF ′(K2)

η2F (K2)2

)
+

+ β2D∗π

(
D∗

ηF (K2)

)(
− (D∗)ηF ′(K2)

η2F (K2)2

)
− λ1

(
ηE(A)F ′(K2)

)
= 0

with D∗ = D(1 + r)(1 + rr) and the constraint:

D(1 + r)(1 + rr) < ηE(A)F (K2) ∧ λ1(D(1 + r)(1 + rr)− ηE(A)F (K2)) = 0

λ1 > 0 is not an acceptable solution because it would imply D(1 + r)(1 + rr) = ηE(A)F (K2) and
therefore the debtor country will be indifferent between repayment and default.
After simplifying I get:
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β2F ′(K2)

[
1− η

∫ D(1+r)(1+rr)
ηF (K2)

A

Aπ(A)dA

]
= 1

2.9 Appendix C1

This Appendix shows how to get the result in the conditional-additional official lending case.
The utility function is:

U = Y1 −K2 +D1(K2) + β

∫ D∗
ηF (K2)

A

[AF (K2)(1− η)]π(A)dA+

+ β

∫ Ā

D∗
ηF (K2)

[AF (K2)− (D1(K2)(1 + ro) +Do(1 + ro))]π(A)dA

Since here there is a participation constraint, given by the credit ceiling D1(K2)(1 + ro) +

Do(1 + ro) ≤ ηE [A]F (K2) , we have a constrained maximization problem:

max U

s. t. D1(K2)(1 + ro) +Do(1 + ro) ≤ ηE [A]F (K2)

The Lagrangian will be then:

L = Y1 −K2 +D1(K2) + β2

[∫ A∗

A

(AF (K2)(1− η))π(A)dA+

∫ Ā

A∗
(AF (K2)−D∗)π(A)dA

]
+

+ λ1 (D1(K2)(1 + ro) +Do(1 + ro)− ηE(A)F (K2))

δU

δK2
= −1 + βαF ′(K2) + β(1− η)F ′(K2)

∫ A∗

A

Aπ(A)dA+ β(1− η)F (K2)
D∗

ηF (K2)
π

(
D∗

ηF (K2)

)
(...)+

+ βF ′(K2)

∫ Ā

A∗
Aπ(A)dA− βF (K2)

D∗

ηF (K2)
π

(
D∗

ηF (K2)

)
(...)+

− βαF ′(K2)(1 + ro)

∫ Ā

A∗
π(A)dA+ (βα(1 + ro) + βDo(1 + ro))π

(
D∗

ηF (K2)

)
(...)+

+ λ1(...) = 0

λ1 > 0 is not an acceptable solution because it would imply D1(K2)(1 + ro) + Do(1 + ro) =
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ηE(A)F (K2) and therefore the debtor country will be indifferent between repayment and default.
Rearranging I get:

βF ′(K2)

[
1− η

∫ A∗

A

Aπ(A)dA+ α

(
1−

∫ Ā

A∗
π(A)dA

)]
= 1

βF ′(K2)

[
1− η

∫ A∗

A
Aπ(A)dA+ α

∫ A∗

A
π(A)dA

]
= 1

2.10 Appendix C3

This Appendix shows the comparison between the three different investment functions.

1. Conditional-additional official lending vs face value reduction:

1− η
∫ Do(1+ro)

2+D1(K2)(1+ro)
2

ηF (K2)

A

Aπ(A)dA+ α

∫ Do(1+ro)
2+D1(K2)(1+ro)

2

ηF (K2)
π(A)dA

A

 >
1− θη

∫ D(1+r)2

ηF (K2)

A

Aπ(A)dA− π
(
D(1 + r)2

ηF (K2)

)
(D(1 + r)2)2

ηF (K2)2
(1− θ)


Conditional-additional official lending vs rescheduling:

1− η
∫ Do(1+ro)

2+D1(K2)(1+ro)
2

ηF (K2)

A

Aπ(A)dA+ α

∫ Do(1+ro)
2+D1(K2)(1+ro)

2

ηF (K2)

A

π(A)dA

 >
[

1− η
∫ D(1+r)(1+rr)

ηF (K2)

A

Aπ(A)dA

]

Face value reduction vs rescheduling:1− θη
∫ D(1+r)2

ηF (K2)

A

Aπ(A)dA− π
(
D(1 + r)2

ηF (K2)

)
(D(1 + r)2)2

ηF (K2)2
(1− θ)


≷

[
1− η

∫ D(1+r)(1+rr)
ηF (K2)

A

Aπ(A)dA

]

In the last expression, on the left-hand side of the equation we have the result in case of
face value reduction, on the right-hand side that one for rescheduling. The largest one
will imply the largest incentive to invest.
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We can assume an equivalence for a given θ and after simplifying we get:

−θ
∫ A2

A

Aπ(A)dA− π(A2)A22(1− θ) = −
∫ A1

A

Aπ(A)dA

with A2 = D(1+r)2

ηF (K2)
and A1 = D(1+r)(1+rr)

ηF (K2)
and A2 > A1 . Rearranging:

θ

[
−
∫ A2

A

Aπ(A)dA+ π(A2)A22

]
=

[
−
∫ A1

A

Aπ(A)dA+ π(A2)A22

]

Since: ∫ A∗

A
Aπ(A)dA > π(A∗)A∗2 as I proved in Appendix A1, then ∫ A2

A
Aπ(A)dA >

π(A2)A22 and the expressions in the parenthesis are negative (because θmust be a positive
value). Moreover, we know that ∫ A2

A
Aπ(A)dA >

∫ A1

A
Aπ(A)dA.

Thus, if θ < θ:

θ

[
−
∫ A2

A

Aπ(A)dA+ π(A2)A22

]
>

[
−
∫ A1

A

Aπ(A)dA+ π(A2)A22

]

and face value reduction is better than lengthening of maturities in terms of incentive

to invest. The opposite is true for θ > θ .

2. 1− η
∫ Do(1+ro)

2+D1(K2)(1+ro)
2

ηF (K2)

A

Aπ(A)dA+ α

∫ Do(1+ro)
2+D1(K2)(1+ro)

2

ηF (K2)

A

π(A)dA

 ≷

[
1− η

∫ D(1+r)(1+rr)
ηF (K2)

A

Aπ(A)dA

]

I compare the default threshold in case of conditional-official lending and rescheduling:

Do(1 + ro)
2 +D1(K2)(1 + ro)

2

ηF (K2)
≷
D(1 + r)(1 + rr)

ηF (K2)

rearranging:
Do(1 + ro)

2 +D1(K2)(1 + ro)
2 ≷ D(1 + r)(1 + rr)

I assume there is an equivalence for a given r̄o.

If ro = r̄o then the probability of default is the same in both cases.

If ro < r̄o then the probability of default is bigger in case of rescheduling.

If ro > r̄o then the probability of default is bigger in case of conditional-additional official

lending.
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• Let’s consider ro = r̄o.
The probabilities of default are the same and I get:

1 + α

∫ (Do(1+ro)+D1(K2))(1+ro)

ηF (K2)

A

π(A)dA > 1

that is always verified and thus conditional-additional official lending is the best

solution.

• Let’s consider ro < r̄o.

The probability of default is bigger in case of rescheduling and then conditional-

additional official lending is again the best solution.

• Let’s consider ro > r̄o.

The probability of default is bigger in case of conditional-additional official lending

and then the result might be uncertain as explained in the text.

2.11 Appendix D

In this Appendix, a preliminary empirical evidence for equation (2.2) is provided. Table 2.2

shows respectively the POLS regression of the GDP growth rate (data taken from the World

Bank WDI database), in column 2, and of the amount of defaulted debt (data are taken from

Cruces and Trebesch (2013)), in column 3, on the amount of nominal reduction provided in the

restructuring episode (data taken from Cruces and Trebesch (2013)). In both cases, I controll for

year dummies and I use robust standard errors. As we can see from the table (and as expected),

the larger is the GDP growth the lower is the nominal reduction and the larger is the defaulted

debt at t− 1 the larger is the nominal reduction.

Table 2.2: Nominal reduction determinants

Dep. variable: Nominal reduction POLS POLS
GDPgrowtht -0.28*

(0.14)
Defaulted debt(t− 1) 1.45e-12*

(6.56e-13)
Constant 0.50** 0.29***

(0.23) (0.00)

Number of observations 35 14
Time fixed effects Yes Yes
R2 0.72 0.84

t statistics in parentheses (* p<0.10, ** p<0.05, *** p<0.01) computed using
robust standard errors.
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Chapter 3

Determinants of Public Investment in
the EU: Is there a Debt Overhang
Effect?

3.1 Introduction

The European Union (EU) has experienced a considerable increase in public debt as a result of

the Sovereign Debt Crisis. A significant amount of literature has been devoted, especially in the

last decade, to studying the impact of this rise in debt on economic growth (Reinhart and Rogoff,

2010; Baum et al., 2013). In general, higher levels of debt can result in lower growth in three

ways. Firstly, given the finite pool of financial resources, the more the government taps into the

pool of loanable funds, the less capital there is available for private enterprises, which pushes

up their borrowing cost, essentially crowding out private investment (Spencer and Yohe, 1970).

Secondly, if financial markets start questioning the sustainability of a country, they will demand

higher interest rates in order to compensate for the increased default risk. Higher interest rates

for the sovereign, in turn, get transmitted to the private sector as government bonds are perceived

as the safest investment, in effect acting as a lower bound for interest rates (Das et al., 2010).

Finally, Ricardian equivalence suggests that companies and households might anticipate a tax

increase when the fiscal sustainability of a country is in doubt, resulting in reduced investment

and consumption (Barro, 1996).

In addition, recent research has shown that at least part of the lacklustre recovery after the

recent Global Financial Crisis (GFC) can be attributed to the elevated levels of public debt

(Reinhart et al., 2012; Chatterjee, 2013).When a country with a high level of sovereign debt

faces a crisis, its ability to respond to that crisis, for example by adopting countercyclical fiscal

policy, is severely impeded (Jordá et al., 2014).

Little research, however, has been devoted to the causal impact of high debt levels on the

flow of public investment. This is rather surprising, as policy makers have clearly recognized the

fact that the volume of public investment has declined over the past decade and that considerable
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efforts need to be undertaken to bridge this investment gap (Juncker, 2015). Moreover, there

is little consensus, both in academic and policy circles, on the factors driving this drop in

investment. On the one hand, the decrease in public investment might be primarily caused by

the GFC as countries choose the path of least resistance when implementing fiscal austerity,

and simply cut public investment rather than reducing public expenditure. On the other hand,

the decline might be caused by more secular factors and driven by economic fundamentals: an

advanced and aging economy might have less need for investment in public infrastructure.

The literature which does focus on the impact of sovereign debt on investment has mainly

been applied to developing countries, andmore specifically on highly indebted and poor countries

(HIPCs). The Latin-American debt crisis of the 1980s brought about a considerable amount of

contributions on the effect of high public debt on investment in less developed countries (LDCs)

(Krugman, 1988a; Sachs, 1989).

This paper then, focusing on 26 EU countries over the period 1995-2015, studies whether

Europe suffers from a debt overhang. More specifically, we analyze whether the increase in

public debt in Europe resulted in a decrease in public investment, offering a richer specification

than the existing literature. In addition, we study whether this effect is more pronounced (i) in

high debt than in low debt countries, (ii) pre crisis vs post crisis, (iii) in EZ than in non-EZ

countries, and (iv) whether there is a threshold effect. Finally, we analyse whether it is only

the stock of debt that matters, or also the flow of public debt. To tackle this research question

and the accompanying endogeneity concerns, we employ diverse econometrical approaches: we

start our analysis with a basic POLS model, next we include FE and finally we regress an IV and

a GMM model. We contribute to the existing literature also by incorporating a broader set of

explanatory variables to explain public investment. Moreover, we address the issue of reverse

causality by using a Generalized Method of Moment model, based on the linear GMM estimator

of Arellano and Bond (1991).

The Chapter proceeds as follows: paragraph 2 provides some background on the sovereign

debt crisis; paragraph 3 makes a literature review; paragraph 4 describes the empirical analysis

and its extensions and we conclude in paragraph 5.

3.2 Background on sovereign debt crisis

Starting from the end of 2009, the European Union has suffered from a sovereign debt crisis.

The causes of this crisis are rather varied and extend beyond the scope of this paper (Albanesi

et al., 2017; Bayoumi, 2017; Martin and Philippon, 2017). To deal with this crisis, some

governments implemented fiscal consolidation policies, raising taxes and lowering spending.

However, these mainly had the effect of lowering growth further, especially in the short run,

which pushed up debt levels even higher; since 2007, the average public debt-to-GDP level has

increased by 66.66% in the European Union and by 70.23% in the Eurozone. However, some
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countries experienced an even steeper growth in public debt; in the so-called PIIGS countries

(Portugal, Italy, Ireland, Greece and Spain) the debt-to-GDP ratio has increased by 86.52% since

2007.

At the same time public debt levels in Europe surged, public investment plummeted. This

decline in public investments is quite puzzling given the highly accommodative monetary policy

implemented by the European Central Bank (ECB) over the past years. Public investment,

measured by Gross Fixed Capital Formation (GFCF), decreased by 6.32% in the EU since 2007.

In the Eurozone, the decrease was more pronounced; public investment, as a percentage of GDP,

declined by 11.08% since 2007. The PIIGS suffered an even sharper decline; GFCF-to-GDP

decreased by 37.87% since 2007.

Figure 3.1 shows public investment (as a percentage of GDP) declined substantially between

2009 and 2015 for 21 out of 28 European countries.

Figure 3.1: public investment-to-GDP ratio. Source: Eurostat

It is interesting also to decompose public gross fixed capital formation expenditure by its

socio-economic function in order to see how its main components have changed since 2009

(Figure 3.2). Five out of the ten groups used in this classification show a clear decline, while

the other five categories remain relatively unaltered. In particular, the current level in health

investments is quite low, which is especially worrisome, given that this is found to be a very

significant determinant of long-term growth (OECD, 2016b).

There are numerous reasons why a sufficient level of public investment is warranted. Firstly,

as mentioned before, public investments can positively impact long-term growth and labour

productivity (OECD, 2016b; Abiad et al., 2016; Ganelli and Tervala, 2016). Secondly, public

investment in areas such as education can produce significant spillover effects for the private

sector, as firms benefit from a highly educated workforce. Thirdly, government investment in
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Figure 3.2: European Union (EU28) public investment-to-GDP ratio divided
by function. Source: Eurostat (COFOG database)

transport, for example, can lead to a crowding in effect of private investment, as companies

can more easily get their products to consumers. Fourthly, an adequate level of public in-

vestment in defence and security helps in dealing with terrorist threats. Fifthly, investment in

basic infrastructure, such as water supply, are preconditions for a normal life. Finally, public

investment can also be considered as a potentially useful counter-cyclical fiscal tool, something

which is not considered extensively in the literature. Most studies show that public investment

is pro-cyclical, mainly due to political motivations (Bove et al., 2017). Political considerations

might even result in too large cuts in public investment when consolidation measures need to be

introduced during or after an economic downturn, increasing then the degree of pro-cyclicality

of this variable. This suggests a certain degree of state-dependency for this variable, which is

important to contemplate, especially when hysteresis is a concern (OECD, 2016a; Fatas and

Summers, 2018)1.

The aforementioned benefits of public investment are also reflected in ’Europe 2020’ (European

Commission, 2010), the 10-year strategy proposed by the European Commission for advance-

ment of the economy of the EU as it promotes "public funding for RD", "efficient investment in

education and training systems at all levels" and ’key infrastructure investments in cross-border

energy and transport networks, and low-carbon technology". It also says that "budgetary con-

solidation programmes should prioritise growth-enhancing items such as education and skills,

RD and innovation and investment in networks, e.g. high-speed internet, energy and transport

interconnections".

1In presence of hysteresis, the effect of a public investment stimulus might indeed be stronger (OECD, 2016c).
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3.3 Literature Review

This section discusses those papers which are relevant to testing the debt overhang hypothesis

in Europe. We selected studies using the search terms ’debt overhang (in Europe)’, ’debt and

investment’, and ’determinants of public investments’ in the search engines Web of Science,

Google Scholar and EconLit. At first, we selected studies based on title and abstract. In

a second phase, we verified the content and excluded studies which focused on private (i.e.

corporate) debt.

The debt overhang hypothesis was initially introduced by Myers (1977) when analyzing the

determinants of corporate borrowing and more specifically in the context of the impact of having

excessive debt on investment decisions at the firm level. Then, due to the Latin-American debt

crises of the 1980s, several studies extended the analysis on debt overhang from a corporate

context to a country based approach. The aim of these studies was to explain the effect of higher

sovereign debt on investment in less developed countries (Krugman, 1988a; Krugman, 1989a;

Obstfeld and Rogoff, 1996).

Table 3.1 below shows a brief overview of papers which are relevant to our research. We

have focused solely on empirical literature, as this is most relevant to our paper. To the authors’

knowledge, this overview is exhaustive. The different papers will be discussed in more detail in

the following subsections.

Overview of relevant literature
Author Countries Dependent Variable Econometric method Debt variable
Antonakis (2014) 12 EZ countries GDP growth 2SLS, GMM Public debt
Balassone et al. (2011) Italy Growth OLS, 2SLS External debt
Borensztein (1990) Philippines Private investment OLS Private debt
Clements et al (2003) 55 HIPCs Growth, public investment FE, GMM External debt, external debt service
Checherita and Rother (2012) 12 EZ countries GDP growth, public investment FE, 2SLS, GMM Public debt
Cohen (1993) 81 LDCs Domestic investment POLS Debt service, debt-to-export ratio
Cordella et al. (2010) 79 HIPCs Real GDP growth OLS, FE, SGMM External debt, public debt,

debt service, private debt
Deshpande (1997) 13 SICs Domestic investment FE, LSDV, OLS External debt
Eberhardt and Presbitero (2015) 118 DCs, EMs and AEs GDP Error correction model Total debt (external plus domestic)
Heinemann (2006) 16 OECD countries Public investment FE, OLS Public debt
Reinhart et al. (2012) 26 AEs Growth Descriptive analysis Public debt
Reinhart and Trebesch (2015) 12 AEs and 41 EMs Growth FE, DID Public debt, external debt,

debt service
Turrini (2004) 14 EU countries Public investment FE, IV Public debt
Valila and Mehrotra (2005) 14 EU countries Public investment FE, OLS Public debt
Vanlaer et al. (2015) 26 DCs GDP growth Descriptive analysis Public debt, private debt,

total debt

Table 3.1: Note: EZ stands for Eurozone, HIPCs for highly indebted and
poor countries, LDCs for least developed countries, SICs for severely indebted

countries, AEs for advanced economies and EMs for emerging markets.

3.3.1 Debt overhang, only in developing countries?

The debt overhang hypothesis has been tested mainly for highly indebted and poor countries.

In general, two ways to test the debt overhang hypothesis have been used. In the first one, an

investment function is estimated, in which a specific term is added to account for debt overhang.

In a second one, different econometric techniques are used to study the causal relationship
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between high debt and low investment.

A seminal paper in the first category is Borensztein (1990a) in which the topic is studied first

from a theoretical point of view, followed by an empirical approach (Borensztein, 1990b). The

author estimated a neoclassical investment function, introducing various types of debt (e.g.

sovereign debt, private debt, excess debt) as explanatory variables to test the debt overhang

hypothesis in the Philippines in the 1980s. He finds that the stock of foreign debt acted as a

disincentive to private investment, and especially so after 1982.

One of themost important contributions in the second category is provided byDeshpande (1997).

The author uses a panel approach to find a significant negative impact of debt on investment for

13 severally indebted countries (SICs) during 1971-1991. She also introduced a time variable

in order to capture the different investment climates over the period studied. She found that

the time variable had a positive impact on investment until 1984, after which it largely became

negative. In another paper (Deshpande, 1993), the author shifted the focus to several HIPCs

over the period 1970-1990 and again found significant evidence for a negative link between debt

and investment.

There are also several contributions to the literature that do not find evidence for the debt

overhang hypothesis. Cohen (1991, 1993) finds no evidence of debt overhang for the LDCs in

the 1980s. His results suggest that it is not the level of debt, but rather the debt servicing costs

which act as a drag on growth: 1% of GDP paid abroad reduces domestic investment by 0.3% of

GDP. Hence, according to this paper, high debt cannot be seen as a predictor of low investment.

Similarly, Karagol (2005) argues that it is misguiding to make generalizations on the relationship

between (external) debt and growth as each country has an idiosyncratic combination of social,

economic and political elements.

Testing the link between debt and investment is also important from a policy making per-

spective. Indeed, if a high stock of debt results in decreased investment, debt relief might be an

effective way to aid heavily indebted countries. Several papers investigate the empirical validity

of the debt overhang hypothesis for HIPCs. Arslanalp and Henry (2005) and Arslanalp and

Henry (2006a) show the effectiveness of debt relief where debt overhang, and not weakness of

institutions or poor infrastructure, is the main impediment to growth. Similarly, Cordella et al.

(2010) find that the effectiveness of debt relief depends on a country’s characteristics, such as

the quality of its policies and institutions.

3.3.2 What is the link between debt and growth?

Another strand of literature takes a broader view and looks at the link, not between debt and

investment, but between debt and growth (see Panizza and Presbitero (2013) for a review). This

is relevant for our research in two ways. Firstly, the literature on the link between debt and
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growth helps identifying control variables for our model. Secondly, one channel through which

high debt can result in low growth is through reduced public investment, which is exactly the

focus of this paper. Some papers identified a non-linear relationship between (external) debt and

growth, the so-called Debt Laffer curve (Pattillo et al., 2011; Clements et al., 2003; Reinhart

et al., 2012).

Clements et al. (2003), focusing on 55 low income countries (classified as eligible for the IMF’s

Poverty Reduction and Growth Facility) in 1970-1999, showed that high external debt can neg-

atively affect growth through both a direct and an indirect effect. A direct effect is in place

if a certain threshold is reached (50% for the ratio of external debt-to-GDP and 20-25% for

the present value of this ratio) after which growth significantly slows down. An indirect effect

works through the investment channel; the authors find that a 1% reduction in the external debt

service results in a 0.2% increase in investment, which in turn leads to higher growth through

an increase of the capital stock and the immediate impact on aggregate demand. Hence, the

authors conclude that a debt reduction initiative for HIPCs might be useful as it results in an

increase in the growth rate.

Reinhart et al. (2012) studied 26 cases of public debt accumulation in advanced countries since

1800. They find that the relationship between real GDP growth and the public debt-to-GDP

ratio is rather weak for sovereign debt below 90% of GDP. For debt levels above 90% however,

economic growth reduces by around 1.2%. This 90% threshold for the negative effect of debt

over growth is also observed in Checherita-Westphal and Rother (2012). Conversely, Eberhardt

and Presbitero (2015) found evidence for the negative relation between debt and growth but not

for the presence of a common debt threshold. Their research indicates that the link between total

debt (domestic plus external debt) and long-run growth differs significantly across countries.

Hence, this suggest there is substantial heterogeneity in the long-run relationship between these

two variables. Balassone et al. (2011) also studied the negative link between debt and growth

focusing on Italy for the period 1861-2009. They found that external debt had a large negative

effect on GDP growth, in particular before WWI. Critics argue that, while there may very well

be a negative relationship between public debt and economic growth, the effect might work in

the opposite direction: low growth causes the state revenues to fall and public expenditures to

rise, thus resulting in a higher level of public debt (Vanlaer et al., 2015).

3.3.3 What determines public investment?

Due to the SovereignDebt Crisis in Europe, several EU countries, notably Portugal, Italy, Ireland,

Greece and Spain are facing debt problems similar to those ones that the HIPCs have faced. In

order to test whether high sovereign debt results in low public investment, we must first develop

a framework that incorporates the different determinants of public investment in general. Only
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a relatively small amount of studies investigate which factors have an impact on the evolution of

public investment, especially for AEs. In addition, most studies focus on one country (Aubin et

al. (1988) on France, Herenkson (1988) and Kirchgassner and Pommerehne (1988) on Germany

and Switzerland, Sorensen (1988) on Norway), with only a limited number of papers looking at

a panel of different countries (De Haan et al. (1996) for 22 OECD countries). The explanatory

variables that are used in the literature can be categorized into two groups. The first category

includes macroeconomic variables, such as the rate of unemployment or the growth rate of real

GDP (Turrini, 2004), whereas the second category includes politico-institutional variables, such

as the degree of fiscal federalism and the size of the public sector.

The number of papers which specifically examine the determinants of public investment in

Europe is even more limited. Valila and Mehrotra (2005), using a panel co-integration model,

study the evolution of public investment and public capital stock over the period 1972-2003

for 14 EU countries. They find that public investment has been mainly determined by national

income, the fiscal stance and considerations on fiscal sustainability whereas the Maastricht

criteria required to join the EMU do not seem to play a significant role.

Going one step further, there are hardly any papers that look at whether public debt has an

impact on public investment in Europe. Heinemann (2006) tries to explain the declining level of

public investment in 16 OECD countries, most of which are European. The results indicate that

increases in public debt since the 1970s severely restricted the ability to finance new investments.

Similarly, Bacchiocchi et al. (2011) show how high debt levels result in a decrease in public

investments in all OECD countries, without specific differences between EZ/EU countries and

non-EZ/EU countries. With a focus on just 12 EZ countries instead, Checherita-Westphal and

Rother (2012) claim that public investment is one of the main channels through which debt can

negatively affect economic growth.

In summary, the existing literature on debt overhang, suffers from three major limitations.

Firstly, most research focuses on developing economies (Borensztein, 1990b; Deshpande, 1993)

and those papers which do devote attention to developed economies, only look at a limited

number of countries or at least not at the entire European Union (Heinemann, 2006; Checherita-

Westphal and Rother, 2012). Secondly, the problem of endogeneity is not always tacked properly

(Valila and Mehrotra, 2005); a rudimentary (P)OLS or FE model is not sufficient to capture

the potential endogeneity between public investment (i.e. the dependent variable) and several

explanatory variables, such as public debt and the government deficit. Thirdly, the literature

on the determinants of public investment, especially in advanced economies, is rather limited

and generally focuses on just one country Herenkson (1988) and Kirchgassner and Pommerehne

(1988). Hence, we add to the existing literature by taking into account a richer set of explanatory

variables to determine public investment, focusing on 26 EU countries and address the issue of

endogeneity by using a GMMmodel exploiting the instrumental variable approach based on the

linear GMM (Generalized Method of Moments) estimator of Arellano and Bond (1991).
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3.4 Analysis

3.4.1 Data description

As discussed above, the central aim of this paper is to test the debt overhang hypothesis in

developed countries, rather than developing ones, which most literature focuses on. More

specifically we study whether, for 26 EU countries2 over the period 1995-2015, higher levels of

public debt produces a crowding out effect for public investment. In order to do so, we start from

an empirical model containing the determinants of public investment. Hence, in this section,

we discuss all the different variables which are included in our model. These variables were

identified through the literature review discussed in Section 3.1, 3.2 and 3.3.

Given that our variable of interest is public investment, we focus on general government3

gross fixed capital formation (i.e. GFCF)4 . More specifically, we consider this variable as a

percentage of GDP in order to overcome differences deriving from countries’ welfare level.

For what concerns the determinants of public investment, we can categorize our control variables

on three groups: 1) variables related to the government’s balance sheet; 2) variables explaining

the country’s relationship with the rest of the world; and 3) variables related to some country’s

internal characteristics.

In the first group we consider interest rate, debt, and public expenditure. For interest rates,

we focus on the long term interest rate 5 and more specifically the 10-year government bond

yield6 . This variable is included in our model to establish the effect deriving from a long term

measure of funding. Indeed, higher borrowing costs put pressure on government’s finances as

interest expenses increase, in turn potentially affecting the government’s decision on how much

to spend on public investment (i.e. a country’s fiscal space). Then, for debt7 we look at the

2Estonia and Ireland are dropped because of data limitations.
3According to Eurostat, the general government sector includes the central government, state governments, local

governments, and social security funds.
4Data comes from Eurostat, which defines GFCF as resident producers’ investments, less disposals, of fixed

assets plus the additions to the value of non-produced assets deriving from the productive activity of government
producer or institutional units. Fixed assets are considered as the produced assets used continuously in the production
processes for more than one year. They do not include inventory investments (that might introduce a large degree of
volatility), the ownership of companies, public-private partnerships projects (PPPs) and investment by state-owned
enterprise.

5Data come from Eurostat.
6This is an important rate because it is the basis of the Maastricht criterion for the long term interest rates that

must be respected by the EMU candidate countries.
7In the empirical literature on debt overhang, External Debt is generally used as the main explanatory variable.

This is due to the fact that this hypothesis has mainly been tested for emerging market or less developed countries
where basically external debt is the most important debt component. In this paper instead, we focus on a group of
advanced countries. Hence, the most important debt component to consider is represented by General Government
Consolidated Gross Debt.
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general government consolidated gross debt8 in percentage of GDP. As explained before, this

variable is taken into account since the general hypothesis of this paper is to test whether there

is a public debt overhang.

For public expenditure, we focus on the general government total expenditure9 expressed as a

percentage of GDP. 10. This variable is taken into account in order to see whether the total

amount of public expenditure can influence its composition. In particular, when there is a

necessity to adjust government expenditure, public investments might be postponed and then

reduced. It is indeed ’politically easier’ to cut government investments than to reduce other

expenditure components, such as the wages of civil servants. Large expenditure now might

in fact lead to restrictive future fiscal policies and there is strong evidence (Oxley and Martin,

1991; Roubini and J., 1989; De Haan et al., 1996; Keman, 2010) that during periods of fiscal

consolidation capital expenditure is often reduced, sometimes also in a drastic way.

From an international point of view, the exchanges between countries might also play an

important role in explaining the flow of public investment. Therefore, in the second group of

variables, we consider trade 11 taken in percentage of the GDP12. In particular, we consider

the trade-to-GDP ratio as a proxy for the openness of a specific country. The rationale behind

this being that countries that are ’more open’ are subject to more foreign competition and

consequently need larger public investments in order to compete in the international markets

(i.e. offering appropriate infrastructures) (Sturm, 2001).

In the third group of variables, we consider private investment, gross national disposable

income (GNDI) per capita, production expectations and a proxy for the business cycle. For

private investment we consider gross fixed capital formation of the private sector13 at current

prices in euro and we divide it by the level of GDP14 . This variable is taken into account in

order to see if there is a potential displacement effect for public gross fixed capital formation;

larger investments from the private sector might produce a crowding-in (i.e. an increase) or

crowding-out (i.e. a decrease) effect for public investments. In other words, this allows for

testing whether private and public investments are substitutes or complements.

The variable GNDI per capita15 is taken into account in order to measure the ’maturity’ of the

economy16 . In a country with low GNDI per capita (such as a less advanced economy), one

8It is defined in the Maastricht Treaty as the outstanding consolidated general government gross debt at nominal
value at the end of the year. According to ESA2010, it is made up of the following categories of government
liabilities: currency and deposits, debt securities and loans.

9According to the IMF, it is defined as total expense plus the net acquisition of non-financial assets.
10Data come from the IMF’s WEO database.
11It is defined as the sum between exports and imports of goods and services.
12Data come from the IMF.
13It includes financial and non-financial corporations, households and non-profit institutions serving households.
14Both data are taken from AMECO.
15It is defined as "Gross national income (at market prices) minus current transfers (current taxes on income,

wealth etc., social contributions, social benefits and other current transfers) payable to non-resident units, plus
current transfers receivable by resident units from the rest of the world".

16Data come from AMECO.
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might expect that the investment needs are larger than those one in a more mature economy.

However, a priori it is difficult to establish the causal relation between this variable and public

investments since it might also be that a less developed economy has a lower demand for

infrastructures from its population and therefore investments will be lower.

Then, we compute the following variable in order to proxy the business cycle (Hallerberg and

Strauch, 2002):

∆logyit −∆logȳit

where ∆ is the first difference operator, yit is the real output and ȳit is the trend output17.

Basically, this measure represents the deviation of the actual from the trend GDP growth rate.

This variable might also give some information about the policies implemented by a specific

government. For example, in case of adoption of counter-cyclical policies we should observe a

negative relation between public investments and this cyclical measure.

In order to deepen the discussion about pro-cyclicality, we also take into account a proxy for

future expectations. More specifically, we want to consider whether a positive outlook for the

future can influence the investment decisions of the government today. If governments increase

their public investment efforts when they have a positive view on the future, this would suggest

indeed that public investment decisions are generally pro-cyclical. More specifically, we con-

sider production expectations that are computed by the European Commission as the summation

between production and selling price expectations for the 3 months ahead18. These expectations

are evaluated through qualitative surveys and the final values are computed as simple average of

the answers to specific questions19.

3.4.2 Descriptive analysis

The two most important variables that must be considered in order to test the debt overhang

hypothesis are: public gross fixed capital formation and general government consolidated gross

debt. Table 3.2 in Appendix A contains some descriptive statistics of these variables for each

EU country included in our analysis.

At first glance (Figure 3.3) it appears that higher debt levels (scale represented on the right hand

axis) are associated with lower public investments (scale on the left hand axis) in the EU.

In particular, while the average EU public debt has increased by 66.67% since 2007 and by

30.43% since the Eurozone Sovereign Debt crisis in 2009, the average EU public investment

has showed an opposite path. It has indeed decreased by 6.3% since 2007 and by 10.4% since

2009. Another important stylized fact that can be derived from Figure 3.3 and from Figure 3.7

in Appendix C is that the average public investment has been quite volatile especially until 2009.

17Data come from AMECO and they are computed taking 2010 reference levels.
18Data are taken from the European Commission.
19For more information see European Commission (2017).
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Figure 3.3: Average path of public debt-to-GDP ratio and public investment-
to-GDP ratio for the EU countries

Source: Eurostat

Figure 3.4 depicts the situation for the highly indebted EU countries, the so called PIIGS:

Portugal, Ireland, Italy, Greece and Spain. From this picture, the opposite paths for public debt

and public investments are even more evident starting from 2008.

Figure 3.4: Average path of public debt-to-GDP ratio and public investment-
to-GDP ratio for the PIIGS countries

Source: Eurostat

For these countries the increase in the average debt level and the decrease in the average

public investment have been quite extraordinary: +86.52% since 2007 and +41.09% since 2009

for public debt and -37.87% since 2007 and -42.97% since 2009 for public investment.

In Appendix B - Table 3.3, we compute the correlation between public debt and public

investments. In column 1 we report the unconditional correlation between the two variables for

each EU countries for the period 1995-2015. Then, we report in the other columns the same

correlation conditional to the debt level being equal or larger than a certain percentile (i.e. 75%,

90% and 95%) in order to see if the correlation becomes stronger with increasing level of debt.
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According to the results, we can claim that the simple correlation between public debts and

public investments does not provide much explanatory power. The sign is indeed sometimes

negative and sometimes positive and therefore it is not possible to identify a clear pattern from

the correlations. Therefore, we cannot find support for a potential non-linearity hypothesis in the

relation between public investments and public debt as found in other papers for other countries

(Clements et al., 2003; Eberhardt and Presbitero, 2015).

The negative link between public debt and public investments can also be demonstrated when

plotting the average public debt and the average public investment (i.e. the country average) for

each country for the period 1995-2015 (Figure 3.5).

Figure 3.5: Relationship between the average debt-to-GDP ratio and the average
investment-to-GDP ratios for each EU country (1995-2015)

Authors’ computation based on data from Eurostat

3.4.3 Model specification: static model

In order to test the debt overhang hypothesis, we start by using a Pooled Ordinary Least Squares
(POLS) estimator20.
The equation that we want to estimate, starting with POLS, builds on Checherita-Westphal and
Rother (2012) and can be represented as follows:

public investment/GDPit = α+ βpublic debt/GDPit−1 +

4∑
c=1

γcControls
c
it−1+

+
2∑
c=1

γcControls
c
it + ρexpectationsit+1 + εit

(3.1)

20More specifically, we will use clustered standard errors asymptotically robust to both heteroscedasticity and
autocorrelation.
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For i=1,...,26 EU countries21 and t=1995,. . . ,2015. public investment/GDPit is the public

gross fixed capital formation-to-GDP ratio, α is the intercept, public debt/GDPit−1 is the

public debt-to-GDP ratio and Controlscit is a set of control variables that includes the following

variables: GNDI percapitait is the logarithm of Gross National Disposable Income per capita,

cycleit that represents the business cyclemeasure, privateinvestmentit−1 is private gross fixed

capital formation-to-GDP ratio, publicexpenditureit−1 is the public expenditure-to-GDP ratio,

gov. bondyield(10Y )it−1 is the yield on the 10-year government bond, tradeit−1 is the amount

of trade in percentage of GDP, expectationsit+1 that represents production expectations and

εit represents the observation-specific errors (i.e. the disturbance terms). Then we augment this

equation adding a year dummy that controls for year fixed effects and captures factors that varies

over time but affects all countries (e.g. the effects of the Global Financial Crisis.

A first important issue that must be acknowledged is the reverse causality that can appear

in this equation. Indeed, variables like public debt, private investments and government pub-

lic expenditure are determined simultaneously with our dependent variable and therefore the

causality can work also in the opposite direction. For example, public investment might be a

determinant of a larger public debt or of a larger public expenditure and this could bias the

coefficients of the regression22. In order to mitigate this reverse causality problem, following

Checherita-Westphal and Rother (2012) we take the (1 year) lagged value of all the potentially

endogenous variables listed above23. In this regard, Valila and Mehrotra (2005) explain that the

fiscal authority usually decides the amount of public investment according to the information

on some variables coming from the previous period. As explained before, there is indeed a

lag between the time when investment is decided and when it is actually implemented. For

Gross National Disposable Income and the proxy for the business cycle instead we focus on

the contemporaneous relation with public investment whereas for production expectations we

take the forward value. It is indeed reasonable to assume that the decision to invest might be

influenced by expectation about the future.

Results are presented in Table 3.4 column 1 of Appendix C. In the second column instead, we

report the results using respectively POLS with year dummies.
Next, we account for the existence of unobserved social and economic characteristics that

are specific to each country in the sample but that stay broadly constant over time. In other
words, it is possible to assume that each country has its own characteristics and peculiarities that
are correlated with the observed independent variables. For this reason then, the pooled OLS
regression gives biased estimation and therefore a model that accounts for these ’fixed effects’

21Estonia is dropped because of missing data for the 10-year government bond yields (due to a very low government
debt there are indeed no long-term governments bonds data available on the financial market for this country,) and
Ireland is dropped because of missing data for production expectations.

22Public investment is usually financed through government debt issuances. Therefore, public investment (which
is a flow variable) will not affect directly public debt (which is a stock variable) but rather its change. Hence, there
is reverse causality in the sense that public investment is funded through debt issuance and then this translates in a
larger stock of debt.

23Studying the error terms coming out from this regression also shows there is no problem with autocorrelation.
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should be preferred:

public investment/GDPit = α+ βpublic debt/GDPit−1 +

4∑
c=1

γcControls
c
it−1+

+

2∑
c=1

γcControls
c
it + ρexpectationsit+1 + vi + εit

(3.2)

with vi that represents the unobserved time invariant country-specific effects. Then, also in this

case, we augment this equation considering the year dummies.

Results are presented in Table 3.4 column 3 of Appendix C. The specification with year dummies

is presented in column 4. In both cases we can use a FE model taking into account heteroscedas-

ticity. More specifically, we will use clustered standard errors also in this case.

3.4.4 Static model - Estimation Results

According to the results deriving from the regressions explained above (see Table 3.4 of Ap-

pendix C), we can claim that there is indeed evidence to support the debt overhang hypothesis in

the EU. The coefficient of the debt-to-GDP ratio is in fact always negative and significant across

several model specifications. This means that an increase in public debt on average produces

a negative effect on public investments. In particular, the coefficient of the debt-to-GDP ratio

variable ranges between -0.0129 and -0.0194.

Another interesting result is related to the coefficient of the 10-year government bond yield.

Since this variable represents the long term funding cost, it can also be considered as a proxy of

a credit rationing effect for a debtor country. The lower is the rating of a specific country (i.e.

the higher its riskiness) the higher will be the price that this country needs to pay in the financial

markets in order to raise money. Our results indicate that there is suggestive evidence for a credit

rationing effect in the EU, in particular when country fixed effects and year dummies are taken

into account. Moreover, in this specification, the negative effect that this variable produces on

public investment is stronger than the effect deriving from the debt overhang. The coefficient of

this variable is, in absolute terms, in fact larger than that one of the public debt variable.

Also the coefficients of theGNDI and public expenditure variables are positive and significant

in the model specifications where specific effects for each country are taken out. This might

indicate that there is evidence that more ’mature’ countries (i.e. with higher GNDI per capita),

such as the developed economies, prefer a larger role for the government, which results in a

higher level of public investments. Strikingly, the results are exactly the opposite compared to the

POLS estimation (variable significant but with a negative sign) suggesting then that the country

fixed effects have an important role in this regard and should be taken into account. Regarding

public expenditure, according to these results, we do not find evidence that, between 1995 and

2015, more government expenditure implied a reduction in the level of public investment. Hence
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in the past, when government expenditure rose, this was not compensated for by lower public

investment.

Interestingly, we find also that the business cycle measure is significant with a positive sign

in both specifications with year dummies, providing evidence of pro-cyclical policies in term of

public investment 24.

3.4.5 GMM and Dynamic Specification

The two estimation processes described above present two important drawbacks that must be

underlined and discussed.

The first one is related to the problem of endogeneity in terms of reverse causality. In the

previous paragraphs we claimed that in order to mitigate the potential reverse causality of some

variables we considered their lagged values. This might be a too simplistic way to deal with

endogeneity since the relation between dependent and independent variables potentially goes

beyond the first lag. In this regard, we find that the debt coefficient is significant using several

lags for the POLS and until the second lag for the FE. These models thus do not provide robust

evidence for the debt overhang hypothesis as they do not tackle properly the problem of potential

endogeneity in terms of reverse causality.

In order to solve this problem, we then use an instrumental variable approach (GMM/2SLS). A

positive feature of this GMM approach is that it allows to deal with the endogeneity problem

we mentioned before. A GMM technique is in fact based on a set of orthogonality restrictions

(i.e. the moment conditions) and it finds estimates of the parameters in order to come as close

as possible to achieve these orthogonality properties. In particular, we will follow Checherita-

Westphal and Rother (2012) in order to instrument the lagged value of public debt: we use the

average level of debt of the other countries25. Results are presented in Table 3.5.

A second important drawback that has not been addressed yet, is that with the specifications

described above, it is not possible to use observable information from investment in the previous

period. It might very well be the case that public investment today is in part determined by

public investment in the past. Therefore, the potential persistence in the investment series cannot

be captured. This is important in our study since it is quite common to assume that the current

level of public investment is partly determined by its own past realizations.

In order to address the shortcoming just described, we use in this section a different econo-

metric technique based on a dynamic specification.

The equation that we want to estimate then becomes:

24This evidence for public investment is in line with Guerguil et al. (2017) and Hallerberg and Strauch (2002).
25This can be considered as a good instrument if debt spillovers between EU countries are absent.
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public investment/GDPit = δpublic investment/GDPit−1 + βpublic debt/GDPit−1+

+

4∑
c=1

γcControls
c
it−1 +

2∑
c=1

γcControls
c
it + ρexpectationsit+1+

+ εit

(3.3)

For i = 1, . . . N and t = 2, . . . T .Then, we augment this equation adding also the year

dummies.

The addition of the lagged dependent variable as a regressor of the current level of public in-

vestment is aimed to capture its path dependence. However, this addition produces the so-called

"dynamic panel bias" (Nickell, 1981) since the fixed effects contained in the error term are by

construction correlated with the lagged dependent variable. It means that the predictive power

belonging to country’s fixed effects might instead be attributed to the lagged dependent variable.

In order to overcome this problem, we will use a difference-GMM approach that first trans-

forms all the regressors taking their first differences26 and then applies a Generalized Method

of Moments (Roodman, 2009). More specifically, we will use the Arellano Bond estimator with

clustered standard errors.

Moreover, as we did in our initial estimation (i.e. the POLS and the FE model), we take the lags

of most regressors.

Since the difference-GMM generates a large number of instruments and this would weaken

the power of the endogeneity’s test of the instruments, we follow the approach suggested by

Roodman (2009) to limit the number of instruments. In particular, we use a collapsed instru-

ments set based on a limited number of lags of the endogenous variables27 According to the

difference-in-Sargan test, we can assume that the instruments used in this specification can be

considered as exogenous.

Additional confirmation for the validity of the GMM instruments, comes from the serial cor-

relation tests. According to the Arellano-Bond test for autocorrelation and as required by the

model, we can reject at a 1% level of significance the null hypothesis of no autocorrelation of

order 1 in first differenced-errors and we cannot reject the hypothesis of no autocorrelation of

order 2.

3.4.6 GMM and Dynamic models - Estimation Results

The results of the last regressions are presented in Table 3.5 and 3.6 of Appendix D: Table 3.5

shows the results of the GMM/2SLS, whereas Table 3.6 shows the results of the simple dynamic

26All the fixed effects will be then removed since they do not vary over time.
27Conversely, using all the available instruments, their number would increase quickly with the time dimension of

the panel. Using just a reduced number of instruments, we can also mitigate the problem related to the fact that too
many instruments can create an overfitting for the endogenous variables (Roodman, 2009).
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specification.

Most variables appear with the expected sign and are significant in these specifications.

First of all, we find, as expected, that the level of investment in the current year is significantly

and positively influenced by the level of the previous year (see Table 3.6). This means that there

is a certain degree of persistence in public investments that should be taken into account and

therefore that a dynamic model is an appropriate specification for this kind of data28.

According to the regression results, we again find support for the debt overhang hypothesis in

the EU countries in both the GMM/2SLS (Table 3.5) and the dynamic specification (Table 3.6).

Given the public investment levels prevalent in 2015, a 1% increase in public debt produces a

reduction in public investment of around 3.8 billion euro in the dynamic specification with year

dummies. Moreover, according to the literature on dynamic models, we can also compute the

long-run effect of public debt over investments (the short-run one is represented by coefficient

β reported in Table 3.6) applying the following approximation: β
1−δ where (1 − δ) represents

the rate of convergence. The value of interest is -0.03. Basically, this coefficient means that if

debt permanently increases by one per cent, investments will be reduced by 0.066 per cent in

the long-run, once year dummies are taken into account.

We find results similar to the ones presented in the previous section for GNDI, the busi-

ness cycle measure, private investment, public expenditure and production expectations (since

their coefficients are both positive and significant) and for the 10-year-government bond yields

(negative and significant coefficient), which is evidence for the robustness of our initial findings.

Another significant coefficient in this specification is found for trade (negative coefficient),

which might be considered as a sign that countries more open to international trade have a lower

level of public investments (potentially because they substitute public investment for private

investments or FDI).

3.4.7 Robustness Check - Common shock

In this section, we check the robustness of our results to potential bias coming from omitted

variables. In particular, we test for the presence of a common shock that could have simultane-

ously affected both public investment and the regressors described above (i.e. the determinants

of public investment), and as a consequence the link between both. Following Erce (2015), we

consider the CBOE Volatility Index (VIX)29 as proxy for global shocks. This index is indeed

usually considered as a barometer of volatility and uncertainty in the financial markets. As we

can see from the results presented in Appendix H, even if a common shock is taken into ac-

count, the negative link between public investment and public debt still exists and it is significant.

28We tried also adding a second lag of the dependent variable but the coefficient is negative and not significant.
29This index is computed from the SP 500 stock index option prices. Data come from Haver Analytics.
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3.4.8 Extension – high vs. low debt countries

As an additional exercise, we divide the sample into three groups, according to their average

debt level over the period 1995 and 2015 (high debt, medium debt, low debt), to test whether the

debt overhang effect is stronger in the high debt group. As we can see from Figure 3.6 below

indeed the patterns are quite different if we focus on countries with large or low levels of debt.

The results are presented in Table 3.7 of Appendix E.

The results indicate that the impact of public debt on public investment is indeed stronger for

high debt countries than for low debt countries where the coefficient is even positive. In the

high debt group the coefficient for public debt is significant at the 0.05 level, whereas it is not

significant in the low debt group. This is also visualized in Figure 3.6 below, which shows that

the relationship between debt and investment is indeed stronger for high debt countries than for

low debt countries. For an average country in the high debt group, the results suggest that a

1% decrease in public debt would increase public investment by €290 million (given the public

investment levels prevalent in 2015). This provides some credence to the claim that excessive

debt levels should be avoided and, if necessary, need to be addressed by fiscal consolidation

measures.

Figure 3.6: PPaths of the average public investment and public debt for countries
in the top group of high debt (left side) and in the group of low debt (right side)

Authors’ computation based on data from Eurostat

Surprisingly and contrarily to what happens in the high debt countries, we do not find

evidence of a debt overhang effect but only of credit rationing in the group of countries with

medium level of debt, suggesting that for this group of countries, the cost of servicing debt is

more important - in determining the level of public investment - than the level of public debt is.

Three other important results require further discussion: 1) public investment is extremely

pro-cyclical in the countries with large and medium level of debt (given the large coefficients

for the business cycle variable). This is not the case for countries with low levels of debt where

production expectations play an important role 2) the maturity of the economy has an important

positive role for public investment in countries with medium and low levels of debt 3) trade
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openness of countries with high debt results in more public investment whereas the opposite is

true for countries with medium levels of debt.

3.4.9 Extension – pre vs. post crisis

In this section, we want to test whether the sovereign debt crisis had a significant impact on

public investment. As shown in Section 2, sovereign debt increased markedly in nearly all

EU countries over the period 2009-2015. We study whether the debt overhang effect is more

pronounced after the crisis of 2007-2009. In order to do that, we add a crisis dummy for the

period 2009-2015 and we run again the dynamic regression.

As can be seen from the results in Table 3.8 in the Appendix F, the dummy is not significant. The

most likely reason for this is that there is a lot of heterogeneity with regards to the period that

the crisis affected a particular country. Some countries (e.g. Ireland) experienced an early crisis

whereas other countries were affected by the crisis later. Moreover public investment has been

characterized by large volatility in a substantial amount of European countries (see Figure 3.7)30

and thismakes difficult to find a specific effect during the years of the crisis over our entire sample.

3.4.10 Extension – Threshold Effect

In this section, we test for the presence of a threshold effect in the relation between public debt

and public investment. More specifically, we want to see whether considering debt-to-GDP

ratio higher than a specific threshold produces a negative effect over public investment that

is even larger. In doing that, we follow the related literature on the topic (described in the

first section) that, usually focusing on the relation between debt and growth, shows how debt

levels larger than a specific threshold produce negative consequences for the economy. More

specifically, we create a dummy variable that assumes value of 1 when debt level is larger than

90% (following Reinhart and Rogoff (2010)) and 0 otherwise. As we can see from the results

in Appendix L, the threshold variable is actually negative but not significantly different from

zero31. Then, there is no evidence related to the fact that governments, when consolidating, tend

to cut the expenditure related to public investment and to themaintenance of public infrastructure.

30We tried all the combinations starting in 2007/2008/2009/2010/2011 and ending in 2012/2013/2014/2015 and
also for shorter periods 2007/2008/2009 – 2008/2009/2010/2011 but none of them comes out to be significant.

31We tried also using 60% as a threshold (following the Maastricht’s criteria) but again we do not find any
significant result for the threshold. This means that 60% or 90% cannot be considered as useful thresholds for the
whole sample.
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3.4.11 Extension – Focus on the EZ

In this section, we focus just on the countries which are part of the Eurozone (EZ) in order

to see if the adoption of a common currency might have produced results different from what

we have found before. In other words, we want to see whether the institutional arrangements

of the EZ have had a specific impact on how debt-burdened countries allocate resources to

public investment. For example, one of the euro convergence criteria stipulates that the annual

government budget deficit must not exceed 3%. If a crisis hits, and government revenues fall

and/or its expenditures rise, the government might have no other option than to cut spending on

public investment, simply to adhere to the deficit requirement. Moreover, since the adoption of

a single common currency implies respecting the Maastricht criteria, this can be considered as

a way to group countries that are more similar to each other. Therefore, we focus on the 19 EZ

member countries.

According to the regression’s results (Table 3.9 of Appendix G) deriving from a dynamic specifi-

cation, we find once again evidence of the debt overhang hypothesis. Interestingly, we can notice

that the negative effect of debt over the incentive to invest is larger32 in the EU as a whole than

in the Euro Area which might suggest that the institutional framework of the Eurozone actually

does not as a ’straightjacket’ for countries that experience high debt levels. As described before

for the EU countries, we can find similar results for GNDI, business cycle, trade and production

expectations.

3.4.12 Extension - Stocks vs. flows

In this last section we test another hypothesis: is it only a matter of the stock of outstanding

debt negatively impacting investment or whether it is also a matter of the flow of debt, i.e. if

rapid debt accumulation leads to lower investment. It is important indeed to study whether

a flow-approach can give additional information to that provided by an approach focused on

stocks.

In debt sustainability analysis (DSA), the speed at which debt accumulates is an important factor

and is generally evaluated in conjunction with the growth rate of a country and its real interest

rate (Guzman and Heymann, 2015). Gabriele et al. (2017) show that considering at the same

time, in a DSA framework, both stock and flow33 measures of debt, such as the gross financing

needs (GFN), gives a more accurate picture of debt sustainability risks for a specific country.

In order to consider a flow-approach, we add the first difference of the public debt variable in

order to see how its change can explain the change in public investment. Since the change in debt

cannot be considered as an exogenous variable (because public investment is usually financed

32The average coefficient is 0.018 for the EZ and 0.03 for the EU.
33They focus on gross financing needs as flow variable that adds up interest payments, principal repayments, and

primary deficit.
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through government debt issuances), we use an GMM/2SLS approach where we instrument the

change in debt with the GFN-to-GDP ratio34 35. This variable represents the summation of

interest expenses, the primary balance and debt maturing in less than one year. The second

and third lagged values of this variable can be considered correlated with the change in debt

but uncorrelated with the amount of investment today. Hence, it can be considered as a good

instrument. Then, we run an instrumental variable approach (GMM/2SLS), as explained in

section e using clustered standard errors.

As shown in Table 3.11 in Appendix I, the link between the change in public debt and public

investment is negative and significant, as expected. Interestingly, the negative effect is stronger

than the effect produced by the debt stock. Thus, this suggest that both the level of public debt

as well as its change matter in reducing the public investment with the latter playing a more

important role. The results for the other determinants are in line with our initial analysis.

3.5 Conclusion and Policy Implications

Identifying the determinants of public investments in EU countries is a topical subject given the

downward trend showed by government investments in the last years. In particular, the current

EU framework might represent an obstacle to the recovery of public investments because of the

stringent rules established (such as the Stability and Growth Pact and the Fiscal compact) that

limit the fiscal manoeuvre of member countries. An attempt to change this framework was made

in 2013, when the European Commission introduced the so called ‘Investment clause’ which

gives countries the possibility to deviate from the medium-term budgetary objective (MTO) if

certain, albeit quite stringent36criteria were met: 1) GDP growth must be negative or GDP must

be below its potential; 2) the deviation must not produce a deficit larger than the 3% threshold

established in the Stability and Growth Pact; 3) public investments are related to projects co-

funded by the EU; and 4) the country has to compensate for this deviation in the subsequent

years, ensuring it reaches the MTO in four years.

Recently there has been a debate in the European Parliament on the possibility to exclude

public investments, based on EU co-financed programmes, from the calculation of the deficit and

debt requirements established in the SGP. This would introduce more flexibility in the EU frame-

work with potential benefits for public investments, especially during times of crisis. However,

this kind of rule should be carefully structured since it might produce a moral hazard problem,

in normal times, allowing countries to increase their debt levels by labelling unproductive public

expenditure as productive public investment.

34GFN data for 26 countries (UK and LU are missing) are downloaded from the ECB.
35More specifically, we use its second and third lagged values as instruments.
36Since many countries have been under the excessive deficit procedure in the last years they have not had the

possibility to use this option. In 2014, for example, only Bulgaria, Slovakia and Romania benefited from the
investment clause.
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Surprisingly, the literature on which variables might have an impact on public investment in

Europe is rather limited. Our paper furthers this literature,analysing several potential determi-

nants of public investment and considering nearly the entire European Union. In particular, we

focus on the link between public debt and public investment in order to study the debt overhang

hypothesis. Because of the recent sovereign debt crisis that affected the whole EU, but especially

the southern European countries, this presents an interesting environment to test this hypothesis.

In order to perform this exercise, we tackle the potential issue of reverse causality between debt

and investment by using a GMMmodel, exploiting the instrumental variable approach based on

the GMM/2SLS and on the linear GMM estimator of Arellano and Bond (1991).

The results of our empirical analysis show a significant negative link in the EU between gen-

eral government consolidated gross debt and public investments37. Taking the most conservative

estimate, in the dynamic GMM specification, our results indicate that a 1% increase in public

debt reduces public investment in the European Union by around 3.8 billion euro, or 0.89%,

given the level of public investment prevalent in 2015. Thus, we find significant evidence to

support the debt overhang hypothesis in Europe, as our results show that high debt can negatively

affect public investments. From a policy perspective, fiscal consolidation measures might hence

be justified38.

According to part of the related literature (Eberhardt and Presbitero, 2015; Reinhart et al.,

2012), focusing on the average relation between debt and growth might be misleading. The

impact of an high level of debt on growth in fact might be influenced by country specific

characteristics such as past crisis episodes, the institutional framework (Manasse and Roubini,

2009) and debt composition (i.e. short term versus long term debt), domestic versus external

debt, the currency denomination, (Dell’Erba and Hausmann, 2013), etc.. Nevertheless, since

we focus on countries which are members of the European Union and are hence characterized

by a common EU policy - which leaves little room for large differences between countries - we

believe that studying the average relation between public investments and public debt is the most

appropriate approach.

In summary, this paper offers an interesting contribution to the literature in various ways. We

analyse the debt overhang effect for public investment, produced by an increase in public debt,

through a broad variety of specifications, offering a richer characterization of this topic than

other existing papers. Indeed, we study the link between public debt and public investment using

a plethora of econometric models (i.e. (P)OLS, FE, GMM and GMM/2SLS) and comparing

high vs low debt countries, pre vs crisis period, EU countries vs EZ countries and stock vs flow

measures. More specifically, we find that (i) the crowding out effect is in place only for the high

37This paper shows clear evidence that governments are inclined to reduce public investment when debt and
deficits are high. A possible policy instrument to counter this inclination could be to increase EU funds available
for investment in times of crises. We do not go into detail on a concrete policy proposal, but refer, inter alia, to the
recent literature on the establishment of a European Stabilization Fund (Carnot, 2017).

38This paper does not offer a definitive answer to this discussion as a wide variety of issues needs to be considered,
such as the extent to which these measures (i.e. fiscal consolidation) could affect negatively growth in the short-run.
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debt countries, (ii) it is not significantly stronger during and after the crisis (2009-2015), (iii) it

is slightly stronger inside the entire EU than in the EZ, (iv) there is no threshold effect; and (v)

the flow of debt has a stronger negative effect on investment than the stock of debt39.

Two other interesting results can be derived from our analysis. First, it is quite difficult to

explain the behaviour of public investment focusing only on macroeconomic variables. The

explanatory power of the models used is indeed quite low and this might suggest an important

role of politics and the electoral cycle in driving public investment. Second, the credit rationing

channel has a significantly larger impact on public investment than debt overhang. To the best

of our knowledge, this is the first paper that aims to make this kind of comparison. However,

this evidence holds only in some of the specifications used. The consequent policy implication

might be that a measure focused on debt reduction would be less effective than an additional

lending strategy - for example with a ’concessional’ interest rate - in order to restore public

investments and then growth. Since the evidence is not robust across all the specifications used,

this comparison between crowding out effect and credit rationing warrants further analysis.

39The last point in particular is quite interesting and often understudied in the existing literature. Here, we find
evidence that a more rapid debt accumulation can be considered as a drag on public investments, even stronger than
the effect produced by a large stock of public debt.
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3.6 Appendix A

Country Public debt/GDP Public investment/GDP SD Public debt/GDP SD Public investmentI/GDP
Austria 71.78 2.99 8.07 0.38
Belgium 105.83 2.24 11.66 0.15
Bulgaria 137.89 3.79 26.13 1.46
Croatia 55.09 4.99 19.53 1.33
Cyprus 64.18 3.95 18.8 0.94
Czech Republic 27.86 4.64 11.04 0.81
Denmark 41.96 3.08 6.78 0.37
Estonia 6.62 5.27 2.09 0.61
Finland 46.63 3.82 8.45 0.27
France 70.77 3.92 13.51 0.18
Germany 66.31 2.21 8.27 0.18
Greece 122.86 4.57 31.02 1.08
Hungary 67.72 3.80 10.06 1.24
Ireland 60.13 3.016 32.78 0.94
Italy 111.77 2.78 10.50 0.29
Latvia 21.87 3.54 13.90 1.44
Lithuania 24.57 3.57 10.24 1.00
Luxembourg 12.19 4.17 6.45 0.54
Malta 61.48 3.54 10.23 0.73
Netherlands 58.00 3.85 9.16 0.22
Poland 46.09 3.79 5.70 1.06
Portugal 78.05 4.00 29.35 1.08
Romania 22.71 4.12 10.05 1.46
Slovakia 40.34 3.93 9.52 0.91
Slovenia 35.56 4.20 19.94 0.48
Spain 61.5 3.78 19.43 0.82
Sweden 49.55 4.36 11.22 0.28
UK 54.32 2.42 20.57 0.53
EU 54.48 3.70 9.86 0.27

Table 3.2: Note: In column 1 and 2 there are the average values of public debt
and public investment; in column 3 and 4 there are their standard deviations.
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3.7 Appendix B

Country Correlation D/GDP-Ipub/GDP 75th percent. 90th percent. 95th percent.
Austria 0.26 -0.20 -0.89 1
Belgium 0.31 -0.62 0.52 1
Bulgaria -0.58 -0.91 -1 -
Croatia -0.88 -0.3 -1 -
Cyprus -0.72 -0.97 -0.69 1
Czech Republic 0.005 -0.78 -0.54 -1
Denmark 0.01 -0.34 1 -
Estonia 0.20 0.19 -0.80 -1
Finland 0.66 0.09 -0.80 -1
France -0.10 -0.81 -0.96 -1
Germany -0.24 0.04 0.42 1
Greece -0.70 0.14 0.04 -1
Hungary -0.20 -0.89 -1 -1
Ireland -0.77 -0.27 -1 -
Italy -0.66 -0.97 -1 -1
Latvia 0.58 0.11 -0.73 -1
Lithuania 0.24 -0.86 -0.54 1
Luxembourg -0.37 -0.77 -0.88 -1
Malta -0.04 0.17 -0.11 1
Netherlands -0.51 0.38 0.66 -1
Poland 0.75 0.14 -0.63 -1
Portugal -0.83 -0.99 -0.95 -1
Romania 0.15 -0.86 -0.63 -1
Slovenia 0.53 0.35 0.76 -1
Slovakia 0.05 0.03 -0.95 -1
Spain -0.88 -0.95 0.14 -1
Sweden 0.40 0.70 0.86 -1
UK 0.61 -0.91 0.48 -1
EU -0.15 -0.73 -0.48 1

Table 3.3: Note: In column 1 there is the correlation between D/GDP and
Ipub/GDP for all the sample period 1995-2015; in column 2, 3 and 4 there are
respectively the correlation conditional to D=GDP being greater than the 75th

percentile, the 90th percentile and the 95th percentile.
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3.8 Appendix C

Table 3.4: baseline regression results for the EU countries: pooled OLS and
fixed effects

Ipub Ipub Ipub Ipub
Explanatory variables POLS POLS FE FE
public debtt−1 -0.014* -0.015** -0.019*** -0.0129*

(-2.06) (-2.18) (-3.12) (-1.98)

GNDI per capitat -0.528** -0.453** 1.050* 2.222***
(-2.44) (-2.27) (1.75) (2.92)

cyclet 0.180 5.235** 1.345 6.045**
(0.13) (2.12) (0.98) (2.76)

private investmentt−1 0.030 0.028 0.059*** 0.030
(0.88) (0.79) (2.92) (1.42)

public expendituret−1 0.041 0.043 0.070*** 0.0660***
(1.66) (1.69) (3.44) (2.82)

gov. bond yield(10Y )t−1 0.016 0.056 -0.020 -0.066**
(0.55) (1.57) (-0.60) (-2.39)

tradet−1 0.001 0.0002 -0.006 -0.008
(0.29) (0.12) (-1.22) (-1.64)

expectationst+1 0.003 0.010 0.006* 0.013
(0.32) (0.65) (1.84) (1.67)

constant 3.478** 2.718 -1.935 -3.676
(2.59) (1.59) (-0.85) (-1.36)

N obs. 404 404 404 404
Country FE No No Yes Yes
Year FE No Yes No Yes
R2 0.259 0.310 0.269 0.379

t statistics in parentheses (*p<0.10, ** p<0.05, *** p<0.01) computed using clustered
standard errors. In the POLS, Year FE are significant in 2009 and 2010, in the FE they

are significant in 1997, 1999, 2000, from 2002 to 2007 and from 2010 to 2014.
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Figure 3.7: Paths of public investment-to-GDP ratios for all the EU countries

Authors’ computation based on data from Eurostat
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3.9 Appendix D

Table 3.5: IV-GMM regression results for EU countries

Ipub
Explanatory variables 2SLS
public debtt−1 -0.017***

(-2.84)

GNDI per capitat 0.957*
(1.81)

cyclet 1.440
(1.06)

private investmentt−1 0.066***
(3.63)

public expendituret−1 0.057***
(2.63)

gov. bond yield(10Y )t−1 -0.040
(-1.42)

tradet−1 -0.006
(-1.23)

expectationst+1 0.007*
(1.87)

N. obs 390
Country FE Yes
Hansen J 0.496

t statistics in parentheses (*p<0.10, ** p<0.05, *** p<0.01) computed using clustered
standard errors. In column 1 there are the results deriving from instrumenting the debt

variable using its second lag and the average level of debt of the other countries.
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Table 3.6: IV-GMM regression results for the EU countries

Ipub
Explanatory variables GMM
public investmentt−1 0.544***

(4.84)

public debtt−1 -0.030***
(-3.26)

cyclet 7.223***
(2.86)

GNDI per capitat 0.693
(1.40)

private investmentt−1 0.012
(0.47)

public expendituret−1 0.019
(0.43)

gov. bond yield(10Y )t−1 -0.0329
(-0.68)

tradet−1 -0.015***
(-2.62)

expectationst+1 0.011*
(1.65)

N. obs 378
Year FE Yes
Difference in Sargan 0.362

t statistics in parentheses (*p<0.10, ** p<0.05, *** p<0.01) computed using clustered
standard errors. Year FE are significant in 2000 and from 2004 to 2007.

3.10 Appendix E



3.11. Appendix F 105

Table 3.7: Grouping countries according to debt levels – IV-GMM regression
results

Ipub Ipub Ipub
High debt Med. debt Low debt

Explanatory variables GMM GMM GMM
public investmentt−1 0.214* 0.678*** 0.371**

(1.93) (7.54) (2.10)

public debtt−1 -0.012** -0.0005 0.018
(-2.09) (-0.06) (1.15)

cyclet 14.87*** 8.547** 5.026
(5.13) (2.48) (1.32)

GNDI per capitat -0.514 2.088*** 2.509**
(-0.59) (3.07) (1.96)

private investmentt−1 0.052* -0.007 0.056
(1.86) (-0.14) (1.19)

public expendituret−1 -0.043 -0.011 -0.056
(-1.18) (-0.27) (-0.87)

gov. bond yield(10Y )t−1 -0.057* -0.163** 0.165
(-1.73) (-2.13) (1.61)

tradet−1 0.017*** -0.009* -0.005
(2.60) (-1.89) (-0.36)

expectationst+1 -0.005 -0.008 0.022*
(-0.62) (-1.13) (1.86)

N. obs 150 133 95
Year FE Yes Yes Yes
Difference in Sargan 0.685 0.096 0.408

t statistics in parentheses (* p<0.10, ** p<0.05, *** p<0.01) computed using clustered
standard errors. The thresholds for the debt averages (expressed as percentage of GDP),
used to identify the three groups are: 40.3381 and 61.47619. The group of high debt
countries includes: AT, BE, CY, DE, EL, FR, HU, IT, PT; the group of medium debt
countries includes:, , DK, FI, ES, HR, MT, NL, PL, SE, UK; the group of low debt
countries includes: BG, CZ, , LT, LU, LV, RO, SI, SK. Year FE are negative and
significant in the high debt from 1997 to 2008, in 2011 and 2014; in medium debt group
they are positive and significant in from 1996 to 1999, from 2001 to 2003, in 2005 and

2009; in the low debt group they are never significant.

3.11 Appendix F
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Table 3.8: Focus on the crisis for the EU countries – IV-GMM results

Ipub
Explanatory variables GMM
public investmentt−1 0.545***

(4.30)

public debtt−1 -0.014*
(-1.73)

cyclet 0.945
(0.41)

GNDI per capitat 0.178
(0.42)

private investmentt−1 0.033
(1.19)

public expendituret−1 0.003
(0.07)

gov. bond yield(10Y )t−1 -0.049
(-1.24)

tradet−1 -0.002
(-0.37)

expectationst+1 0.008*
(1.92)

crisis -0.022
(0.156)

N. obs 378
Difference in Sargan 0.516

t statistics in parentheses (* p<0.10, ** p<0.05, *** p<0.01) computed using clustered
standard errors.

3.12 Appendix G
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Table 3.9: Focus on the EZ countries – IV-GMM results

Ipub
Explanatory variables GMM
public investmentt−1 0.543***

(4.86)

public debtt−1 -0.018**
(-2.46)

cyclet 3.830***
(2.03)

GNDI per capitat 1.543**
(2.97)

private investmentt−1 0.001
(0.05)

public expendituret−1 -0.038
(-0.93)

gov. bond yield(10Y )t−1 0.005
(0.14)

tradet−1 -0.008**
(-2.01)

expectationst+1 0.012**
(2.05)

N. obs 269
Year FE Yes
Difference in Sargan 0.101

t statistics in parentheses (* p<0.10, ** p<0.05, *** p<0.01) computed using
clustered standard errors. Year FE are significant and negative starting from

1999 to 2008 and from 2010 to 2012.

3.13 Appendix H
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Table 3.10: Focus on a common shock for the EU countries – IV-GMM results

Ipub
Explanatory variables GMM
public investmentt−1 0.544***

(4.84)

public debtt−1 -0.030***
(-3.26)

cyclet 7.223***
(2.86)

GNDI per capitat 0.693
(1.40)

private investmentt−1 0.012
(0.47)

public expendituret−1 0.019
(0.43)

gov. bond yield(10Y )t−1 -0.033
(-0.68)

tradet−1 -0.015***
(-2.62)

expectationst+1 0.011*
(1.65)

vixt -0.030*
(-1.74)

N. obs 378
Year FE Yes
Difference in Sargan 0.362

t statistics in parentheses (* p<0.10, ** p<0.05, *** p<0.01) computed using clustered
standard errors. Year FE are significant and negative in 2000 and from 2004 to 2011.

3.14 Appendix I
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Table 3.11: Focus on flows for the EU countries – IV-GMM results

Ipub
Explanatory variables 2SLS
∆public debtt−1 -0.029*

(-1.66)

public debtt−1 -0.018**
(-2.41)

GNDI per capitat 1.896***
(3.01)

cyclet 0.915
(0.69)

private investmentt−1 0.050*
(1.89)

public expendituret−1 0.077***
(3.21)

gov. bond yield(10Y )t−1 0.002
(0.07)

tradet−1 -0.011*
(-1.69)

expectationst+1 0.009**
(2.51)

N. obs 314
Country FE Yes
Hansen J 0.97

t statistics in parentheses (* p<0.10, ** p<0.05, *** p<0.01) computed using clustered
standard errors.

3.15 Appendix L
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Table 3.12: Focus on debt threshold for the EU countries – IV-GMM results

Ipub
Explanatory variables GMM
public investmentt−1 0.550***

(4.84)

public debtt−1 -0.0278***
(-2.79)

public debt thresholdt−1 -0.311
(-1.07)

GNDI per capitat 0.712
(1.45)

cyclet 7.318***
(2.90)

private investmentt−1 0.0140
(0.54)

public expendituret−1 0.0171
(0.38)

gov. bond yield(10Y )t−1 -0.0298
(-0.61)

tradet−1 -0.0153***
(-2.76)

expectationst+1 0.0105*
(1.65)

N. obs 378
Country FE Yes
Difference in Sargan 0.311

t statistics in parentheses (* p<0.10, ** p<0.05, *** p<0.01) computed using clustered
standard errors. Year FE are significant and negative in 1999, 2000, from 2003 to 2008

and from 2010 to 2012.
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