
 

 1 

Assessing  the  appropriate  size  of  relief  in  sovereign  debt  
restructuring*  

By Martin Guzman, Columbia	  University	  Graduate	  School	  of	  Business,	  Department	  

of	  Economics	  and	  Finance;	  University	  of	  Buenos	  Aires;	  and	  Centre	  for	  International	  

Governance	  Innovation;	  email:	  mg3463@columbia.edu	  

Domenico Lombardi,	  Centre	  for	  International	  Governance	  Innovation;	  email:	  

dlombardi@cigionline.org 

 
Abstract 

 

This paper provides a methodology for assessing the appropriate size of debt 

relief in sovereign debt restructuring initiatives, with the baseline premise 

being that a restructuring must be principles based. We show how to 

calculate the amount of debt relief that restores sustainability with high 

probability subject to the satisfaction of other restructuring principles. The 

amount of debt relief is deemed appropriate if it leads to an economically 

and politically feasible fixed point for the primary surplus to GDP ratio in a 

“high” percent of possible future states of nature. Economic feasibility is 

defined by natural economic constraints, and political feasibility is defined 

by the constraints imposed by the restructuring principles. We also provide 
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evidence suggesting that sovereign debt restructuring relief amounts to date 

have been ’too little’. 

JEL Codes: F34, G01, H63 
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1.   Introduction 

The ultimate goal of sovereign debt restructuring is to restore the conditions for the 

implementation of economic policies that allow a society to pursue its development 

goals. And while a necessary economic principle that a restructuring must respect 

in order to achieve its objectives is the recovery of debt sustainability, there are 

other economic and legal principles that must also be respected. More generally, 

the ‘restructuring principles’ must also aim to preserve the good health of sovereign 

lending markets.  

The postulate that sovereign debt restructuring must be principles based is gaining 

traction.1 But restructuring principles still lack a codification for their practical 

implementation. This paper contributes to filling this gap by presenting an approach 

for computing the amount of debt relief that is appropriate for restoring debt 

 
1

 Countries are at times explicit about the principles that should be respected in a debt crisis resolution. For instance, 
Argentina’s restructuring proposal following the default of 2001 was explicit about the priority of achieving sustainability in 
a way that did not undermine the country’s recovery, and also explicitly announced that the restructuring proposal would 
treat different creditors (official and private) differently (see Guzman, 2016a). Puerto Rico’s fiscal plan proposal presented 
by its government in 2015 states seven principles that the resolution of the debt crisis should respect, some of which referred 
to the restructuring process—minimize the impact of austerity on growth, protect vulnerable stakeholders as pensioners and 
low-income credit union depositors, protect investments in education, health, and public safety, and create a sustainable debt 
level that allows for growth. The United Nations has advanced the agenda of setting general principles of international law 
for sovereign debt restructuring through a resolution that in September 2015 approved nine principles (the principles adopted 
by United Nations General Assembly Resolution 69/319 are sovereignty, good faith, transparency, impartiality, equitable 
treatment of creditors, sovereign immunity, legitimacy, sustainability, and majority restructuring; henceforth the UN 
Principles). For a discussion on the meaning of the principles, see Goldmann (2016); Bohoslavsky and Goldmann (2016); 
and Guzman and Stiglitz (2016b). However, those principles have not been respected in many of the recent restructurings, 
contributing to the failure of many restructuring events (see Guzman and Stiglitz, 2016b). 
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sustainability with high probability while respecting the other restructuring 

principles. 

The addition of the statement ‘with high probability’ to the principle of 

sustainability is the consequence of sustainability being a stochastic concept: 

sustainability assessments must be made ex ante, before the uncertainty about the 

variables that determine the capacity for debt service is resolved. The higher the 

threshold that defines ‘high probability,’ the deeper will be the necessary debt 

write-down that will restore sustainability.2 An application of this principle needs 

to define the measure of high probability. In turn, the computation of the 

appropriate relief will obviously depend on such a definition. 

The evidence on recent restructuring episodes points to the need for guidance on 

how to compute the appropriate relief in sovereign debt restructuring. An empirical 

investigation of restructuring episodes over the last four decades suggests that debt 

relief too often comes in the form of ‘too little.’ Since 1970, more than half of the 

restructurings with private creditors were followed by another restructuring (also 

with private creditors) or a default shortly afterwards.3 This evidence suggests that 

sustainability is not being restored with high probability. However, the literature 

that intends to define what is an appropriate amount of debt relief in restructuring 

episodes does not recognize this fact, and instead takes a dangerous road—one that 

does not provide proper guidance for designing sovereign debt restructuring 

proposals aligned with the objectives of restructuring.  

Recent papers and commentaries, rather than assessing whether the depth of a debt 

restructuring is appropriate based on whether it was just enough to restore 

 
2 Clearly, a full debt write-down would restore sustainability with probability 1. But that would create ex ante 

inefficiencies that would worsen the functioning of sovereign lending markets. 
3

 The computation of these statistics for post-restructuring time windows of three to seven years is described in section 
4. 
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sustainability, instead make claims on the appropriateness of these processes based 

on international comparisons of the market haircuts across different restructuring 

experiences.4 But those comparisons are not informative of the appropriateness of 

relief in the sense of its ability to restore debt sustainability. This paper intends to 

change the direction that the literature is taking and redefine the metrics for 

evaluating restructuring proposals.  

The computation of the necessary debt relief requires a model that describes the 

macroeconomy of the distressed debtor. Generally, not only will the necessary debt 

relief depend on the economic situation of the debtor, but also the debtor’s 

economic performance will depend on the relief that it obtains. The mapping that 

governs the relationship between fiscal policies and macroeconomic outcomes will 

depend on the size of fiscal multipliers, which could exhibit non-linearities. The 

model must be able to identify different consistent paths of policies for a given level 

of debt. In addition, the number of macroeconomic policies consistent with the 

satisfaction of a solvency condition with high probability may be multiple. 

Mathematically, finding those consistent policy paths is equivalent to finding the 

fixed points for the relationship between policies and economic performance that 

satisfy the debtor’s intertemporal budget constraint with high probability mass.5  

One of the paths of fiscal policies for which consistency with the sustainability 

principle is worth studying is the constant fiscal surplus to GDP ratio. This is a 

measure that is often invoked in restructuring proposals. We illustrate our approach 

for computing the appropriate debt relief referring to this case, but we note that the 

approach is general and can be extended to any other non-constant path of primary 

surplus over GDP ratio.  

 
4

 See, for example, Edwards (2015) and Cruces and Levy Yeyati (2016). 
5

 Consistency also requires that the interest rate at which the future flows are discounted incorporates a risk premium that 
corresponds to the ‘small’ probability of debt unsustainability accepted at the moment of the restructuring or the debt 
sustainability analysis. See Guzman and Heymann (2015).  
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The application of the approach proceeds as follows. In the first step, the analyst 

translates the constraints imposed by the restructuring principles that are defined 

for the episode under analysis into economically interpretable terms. For instance, 

one of the principles might state that the outcome of a restructuring should meet a 

minimum target of expected economic growth that would generate the resources to 

satisfy some demands that for the sovereign are considered indispensable, such as 

maintaining a capitalized pension system, or avoiding the sale of sovereign assets 

that are essential for the development strategies of the nation, etc. This first step 

assigns bounds to the set of proposals that are politically feasible.6  

The second step requires taking a stance on the model that governs the relationship 

between the fiscal surplus and the economic performance, measured, for example, 

by GDP growth, and estimating or making distributional assumptions for the 

parameters and shocks that govern that relationship. Given those inputs, the analyst 

computes the fixed points for the circular relationship between the primary surplus 

to GDP ratio, on the one hand, and GDP growth, on the other hand, that satisfy the 

government’s intertemporal budget constraint. The computation of the fixed points 

is made for each of the possible scenarios, defined by the different combinations of 

states derived from the distributional assumptions.  

The third step classifies each of the fixed points according to whether they are 

economically and politically feasible. Economic feasibility is achieved if no natural 

economic constraints are violated. For instance, a fixed point where the growth rate 

of output is less than –1, or where the constant ratio of primary surplus over GDP 

is greater than 1, is not economically feasible. Political feasibility simply refers to 

whether the fixed point does not violate any constraint defined by the principles in 

step 1. For instance, there could be an economically feasible fixed point in which 

 
6

 Note that the IMF Debt Sustainability Analysis Framework also refers to political feasibility in its definition of 
sustainable public debt (see IMF 2013, p.4). 
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the economy grows at a very negative rate but in which the government still 

manages to generate the necessary fiscal surpluses to repay debt in full. Such a fixed 

point would probably be dismissed on the basis of not being politically feasible. 

The fourth step is the assessment of whether, conditional on the choice of the model 

of the economy under analysis and the distributional assumptions made, a given 

amount of debt (or a certain ratio of debt over GDP) is sustainable with high 

probability. Letting 𝑥 be the measure of high probability, a level of public debt will 

be sustainable if, for the relevant distributions for the parameters governing the 

model, the probability mass of the set of economically and politically feasible 

associated fixed points is equal to x. If this is not the case, the conclusion is that 

there needs to be debt relief in order to restore sustainability with high probability. 

The last step is to compute the appropriate amount of debt relief, which equals the 

minimum write-down that restores sustainability as defined in the fourth step, i.e., 

the minimum amount of debt relief for which the probability mass of the possible 

states for which there is at least one economically and politically feasible fixed 

point is equal to 𝑥. 

Our contribution is methodological but has direct and immediate policy 

applicability. It could provide guidance to practitioners and policy makers for 

designing restructuring proposals. In a nutshell, a practitioner would implement the 

approach as follows. First, he or she would set a definition of what is the minimum 

output growth rate that can be considered politically ‘acceptable,’ in the sense of 

being consistent with the satisfaction of the restructuring principles—principles 

whose definition would probably require the involvement of domestic legislature, 

and that could be informed (or directly be) the UN Principles.7 Second, he or she 

 
7

 See footnote 1 for the list of UN Principles. Note that principles put both lower and upper bounds to the minimum 
“acceptable” growth rates of output consistent with a restructuring. While a threshold that is ‘too low’ might not provide the 
resources for the sovereign to recover, a threshold that is ‘too high’ could violate the principle of good faith. 
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would compute what is the trajectory of fiscal surpluses as a ratio of GDP that is 

macro-economically consistent with the output growth rate defined in the first step. 

In this step, the practitioner would take a stance on the model that represents the 

functioning of the macroeconomy of the distressed debtor, and the distributions of 

the parameters that govern it, such as the fiscal multipliers. Third, he or she would 

subtract from the primary surplus to GDP ratio obtained in step two the funding 

that is required to make payments that, according to the principles, are classified as 

payments to be given super-senior status in practice.8 What is left is what can be 

distributed among creditors. Let’s call this value the ‘principles-based sustainable 

debt.’ Thus, the necessary relief will be equal to the difference between the pre-

restructuring outstanding debt and the principles-based sustainable debt. 

But this ‘macro’ number may still not be aligned with other restructuring principles. 

For instance, one of the restructuring principles could be that different creditors will 

receive different treatment, in order to ensure an ‘equitable treatment of creditors.’ 

In this case, the distribution of what is left of the primary surplus that respects step 

two would be done according to this principle. The size of the pie to be distributed 

among the actual junior creditors will be what is finally left of the primary surplus 

obtained in the third step after the payments to the actual senior creditors are 

subtracted. 

The rest of the paper is organized as follows. Section 2 reviews the related literature 

and frames our contribution. Section 3 discusses the concept of sustainability and 

distinguishes our approach for computing restructuring needs from the 

conventional approaches for testing the sustainability of fiscal policies. Section 4 

presents evidence that suggests the existence of a ‘too little’ syndrome in sovereign 

debt restructuring. Section 5 presents our methodological contribution. Section 6 

 
8

 Note that these payments may be taken into account in the definition of the lower threshold for the growth rate of output 
in step one, in which case they should not be subtracted later, making the third step irrelevant. 



 

 8 

illustrates our methodology with a simple example of linear functions, and 

compares the method with the criterion for assessing restructuring needs that is 

based on the medium-term debt-to-GDP stabilization, with an evaluation of the ex 

ante dynamics of Greece following the Troika’s program for the country in 2014. 

Section 7 discusses the consistency and the limitations of our approach. Section 8 

offers the conclusions. 

 

2.   Relation to the literature 

Our contribution belongs primarily to the field of the economics of sovereign debt, 

but it is also related to the legal literature on sovereign debt. The literature on legal 

and economic principles for sovereign debt restructuring is growing rapidly, 

probably in response to the recent failed experiences of sovereign debt 

restructurings that have raised awareness of the negative consequences implied by 

the lack of a principles based system. A large and growing number of papers 

support the hypothesis that a restructuring approach should in fact be principles 

based (Bohoslavsky and Goldmann, 2016; Li, 2015; Goldmann, 2016; Blankenburg 

and Kozul-Wright, 2016; Gelpern, 2016; Guzman and Stiglitz, 2016a, 2016b; 

Howse, 2016; and many others). The literature also offers insights on the meaning 

of different principles for practical purposes, such as good faith (Kolb, 2006; 

Goldmann, 2016), legitimacy (Lienau, 2016), equitable treatment of creditors 

(Brooks et al., 2015), majority restructuring (ICMA, 2014; IMF, 2016; Gelpern, 

Heller, and Setser, 2016), transparency, and impartiality (Guzman and Stiglitz, 

2016b). However, the literature is still unclear about how the principle of 

sustainability should be codified for practical purposes. Our contribution intends to 

fill this gap, under the premise that any restructuring proposal must assess 

sustainability as a function of the other restructuring principles. 
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Recent literature analyses whether debt write-downs in sovereign debt restructuring 

episodes have been excessively high, low, or appropriate. The approach of Edwards 

(2015), for instance, focuses on a cross-country comparison of experiences, based 

on a sample that includes 180 restructuring episodes with private creditors from 

1970 to 2010 (from Cruces and Trebesch, 2013). The evaluation of the 

appropriateness of a market haircut is done by comparing residuals between actual 

market haircuts and predicted market haircuts. Predicted haircuts are obtained from 

a regression of market haircuts on a set of covariates that includes domestic and 

global conditions at the time of the restructuring, regional dummy variables, and 

binary variables that capture special aspects of the restructuring. In this view, the 

predicted haircut constitutes what is an ‘appropriate’ haircut. If the actual haircut is 

significantly larger than the predicted haircut, then the restructuring would be 

deemed excessively aggressive. But the approach is fundamentally flawed. Of the 

episodes in the sample, 56.9% were followed by another restructuring with private 

creditors or a default9 within five years. If we extend the sample to include the seven 

additional episodes added in Cruces and Trebesch’s (2013) extended database10, 

this figure changes to 55.3%. In a sample in which more than half of the 

restructurings were not effective in addressing relief needs, the regression line is 

certainly not representative of what is appropriate. Instead, the predicted haircuts 

represent what is too little. 

An approach that uses market haircuts as a measure of the depth of a restructuring 

has an additional problem: the market haircut is not a comprehensive measure of 

debt relief, but is just an approximation of private creditors’ losses, and leaves aside 

official creditors’ claims. From the viewpoint of a distressed debtor, it is not only 

the proportion of debt with private creditors that is written off that matters, but also 

 
9

 Either default on bondholders or on bank loans. 
10

 Updated on August 2014, available at https://sites.google.com/site/christophtrebesch/data. 
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the write-off relative to the total debt burden. Our approach does not refer to market 

haircuts but to the entire stock of outstanding debt and the relief relative to the total 

debt. 

Our paper is connected to the empirical literature on the sustainability of fiscal 

policies. Bohn’s seminal work (Bohn, 1995, 2008) describes conditions that are 

sufficient for fiscal sustainability. This literature responds to a different question 

than our question of interest: it tests whether past fiscal policies can be sustained 

over time in a way that satisfies the government’s intertemporal budget constraint 

under general equilibrium conditions—conditions that make the relevant constraint 

different than the standard intertemporal budget constraint that equates the initial 

value of debt with the present discounted value of fiscal surpluses.11 Therefore, this 

approach is informative of whether the observed path of fiscal policies would lead 

to explosive paths of debt if it was continued. Our object of study is different: we 

are interested in situations where fiscal policies were already unsustainable, and, 

recognizing the need for policy shifts, we focus on measuring what size of debt 

write-down would make feasible the implementation of a new set of fiscal policies 

that are consistent with full payment of the restructured debt with high probability. 

Another branch of the literature on debt sustainability focuses on commitment 

issues (D’Erasmo, Mendoza, and Zhang, 2015; D’Erasmo and Mendoza, 2016). In 

models with commitment constraints, a government may default even when full 

repayment is economically (and possibly politically, although this is not modelled) 

feasible. The threat of exclusion leads to repayment in some states of nature, but 

not in others (Eaton and Gersovitz, 1981; Aguiar and Gopinath, 2006; see also the 

survey by Eaton, Gersovitz, and Stiglitz, 1986, and Eaton and Fernandez, 1995). In 

a context of imperfect commitment, moral hazard is a relevant concern: a system 

 
11

 See section 3 for details. 
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where punishment to the defaulting debtor is less severe may lead to more defaults 

in equilibrium (although an equilibrium with more punishment costs will not 

necessarily be superior to one with fewer punishment costs). We leave moral hazard 

considerations aside, and simply compute whether full debt repayment is 

economically and politically feasible with high probability, independent of whether 

strategic behavior will make full repayment an equilibrium outcome. Our approach 

could be enriched in future research by including strategic considerations.  

The literature also shows that virtually every default falls in the category of 

excusable defaults (see Levy Yeyati and Panizza, 2011), a concept developed by 

Grossman and Van Huyck (1988). The premise of excusable defaults is that 

governments default only as a last resort, when all the resources they can muster—

given by the sum of the country’s primary surplus and the proceeds from new debt 

issuance—fail to cover the cost of debt service. Whereas strategic default can be 

viewed as a matter of will, in which the government decides to default as the result 

of a cost-benefit analysis that deems default more attractive than debt repayment, 

excusable default can be viewed as a matter of means. Based on this concept, 

Collard, Habib, and Rochet (2016) develop a measure of maximum sustainable 

debt. The model of excusable default improves the match between sovereign yield 

spreads and default probabilities for a sample of 23 OECD economies. This 

approach for understanding defaults is closely related to our concept of debt levels 

whose full payment is both politically and economically feasible. Although Collard, 

Habib, and Rochet’s (2016) model features an exogenous stochastic process for 

GDP, the approach is flexible enough to consider the endogeneity of GDP growth 

(and hence the debt service capacity) on fiscal policies—an issue that our analysis 

does consider.  

The definition of scenarios as the basis for assessing debt restructuring needs has 

antecedents in the risk management optimization approach to sovereign debt 
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restructuring (Celasun, Debrun, and Ostry, 2005; Consiglio and Zenios, 2015). Our 

approach requires taking a stance on the probability distributions for the variables 

that determine debt repayment capacity. To some extent similarly, the risk 

management optimization approach requires postulating plausible scenarios. In our 

approach, the sustainability assessment for each scenario derived from the 

distributional assumptions is made based on whether the government’s 

intertemporal budget constraint is satisfied. In the risk management optimization 

approach, sustainability analysis in each scenario is based on stress tests that require 

a risk measure that must be bounded. For instance, in Consiglio and Zenios (2015), 

the risk measure refers to the tail of the distribution of the debt-to-GDP ratio 

measured vis-à-vis its mean value. 

Our computation of restructuring needs require to identify feasible primary 

surpluses. Abiad and Ostry (2005) propose a set of alternatives for projecting 

primary surpluses. More generally, the IMF develops techniques to produce fan 

charts of debt, then it imposes that the primary surplus and/or the debt remains 

below an upper limit with probability 𝑥, and finally check that the fiscal balance 

paths are realistic. 

The consideration of the causal relation between fiscal policies and output growth 

connects the paper to the literature on fiscal multipliers. The main takeaways from 

this large and increasing literature are that (i) there are important non-linearities 

associated with fiscal multipliers, with the size of multipliers being larger in 

recessions (Blanchard and Leigh, 2013; Auerbach and Gorodnichenko, 2012a, 

2012b); (ii) the premise of expansionary fiscal austerity, although still prevalent in 

policy debates, is not supported by empirical evidence (besides the papers quoted 

in (i), see also Jayadev and Konczal, 2010, 2015); (iii) the debate about the size of 

the multipliers in different times of the business cycle is still unsettled. Our paper 

does not make any contribution to this literature. Our illustrative computations do 
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not assume values necessarily aligned with the findings from this literature either. 

But practitioners that apply the methodology will need to estimate or make sensible 

assumptions on fiscal multipliers to feed the model with the parameters that govern 

the relationship between fiscal policy and output growth.  

Finally, our paper is related to the analysis of the relationship between debt relief 

and economic performance. The analysis of Reinhart and Trebesch (2016) points 

out the importance of debt relief for restoring economic growth. Their study of the 

aftermath of debt restructuring episodes shows that the economic performance of 

distressed debtors improves significantly after relief operations only if they 

involved debt write-downs. Instead, debt reprofiling as maturity extensions and 

interest rate reductions are not generally followed by improvements in the 

economic growth performance, or even improvements in credit ratings. While our 

paper does not make any contribution to the analysis of this important relationship, 

the logic that underlies our computations is that while large levels of debt would 

require levels of fiscal surplus to ensure the satisfaction of the government’s 

transversality condition that could be self-defeating, a debt write-down would 

release resources for more relaxed fiscal policies. In turn, the need for lower fiscal 

surpluses would translate into higher output growth. 

 

3.   Debt Sustainability 

As the goal of sovereign debt restructuring is to restore debt sustainability, the term 

needs to be defined for practical purposes. Although the concept has been largely 

discussed in the literature, its definition is still imprecise.  

In part, what makes debt sustainability difficult to define is that any borrowing and 

lending interaction can be considered ‘sustainable’ if the lending-borrower 

transaction is consistent, in the sense that the borrowing cost reflect the actual 
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probability of default. If default occurs, it would not mean that debt was not 

sustainable, but simply that it was one possible state whose probability had been 

internalized in the transaction, and creditors had been compensated accordingly.  

However, when market participants refer to sustainability, they intuitively refer to 

the risk of a country falling into a situation of debt distress (IMF 2013), instead of 

referring to the consistency between borrowing costs and probabilities of default. 

But while under this conception it is intuitive that sustainable sovereign debt 

policies should more likely not lead to a default, there is not yet a generally agreed 

upon definition of what precisely is a state of sustainable debt. 

A general definition, not sufficient for practical purposes, is that public debt is 

sustainable when its repayment does not rely on a sequence of unbounded future 

borrowings. In deterministic macroeconomic theoretical models, an agent is solvent 

if its behavior meets a transversality condition that ensures the satisfaction of its 

intertemporal budget constraint. The transversality condition rules our Ponzi 

schemes. In stochastic environments, sustainability needs a set of constraints, one 

for each possible history, instead of just one no-Ponzi condition. But assessing ex 

ante whether a debt trajectory is explosive is a complicated matter: at the time of 

making a judgment on the sustainability of a state of debt, the analyst cannot know 

with certainty what will be the evolution of the state variables that determine the 

debt repayment capacity. Therefore, any statement on debt sustainability is by 

definition probabilistic.12  

A natural question for empirical analysis and policy guidance is how to assess 

public debt sustainability considering these theoretical considerations. The purpose 

of this section is twofold. First, we review the insights from the empirical literature 

 
12 The meaning of debt sustainability analysis itself is complex. The interest rate premium indicates that in some states of 

nature the debtor will not be able to pay its debts in full. A sustainability analysis that requires payment with larger probability 
than the one reflected in the default premium is inconsistent. In practice, these inconsistencies appear often. See Guzman and 
Heymann (2015) for an extended discussion.  
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on fiscal sustainability that focuses on testing sustainability. Second, we explain 

that our contribution addresses a different question of interest: we are not interested 

in testing sustainability, but on assessing what amount of relief would recreate the 

conditions for restoring debt sustainability in situations of distress, assuming that 

the government has the willingness and the capacity to implement a policy shift. 

 

Ad hoc sustainability 

Let 𝑠# be the fiscal surplus to GDP ratio in period 𝑡 and 1 + 𝑟 = )*+
)*,

, where 𝑅 is 

the nominal interest rate, and 𝛾 is the GDP growth rate, that we assume are constant. 

Let 𝐷#0),# denote debt issued in period 𝑡 − 1 that matures in period 𝑡, and 𝑑#0),# =
4567,5
85

, where 𝑌# denotes the GDP in period 𝑡. Then, the government’s transversality 

condition (TC) will hold if and only if the government’s intertemporal budget 

constraint (IBC) holds, where  

𝑑#∗ = 1 + 𝑟 0;𝐸#𝑠#*;∞
;=>       (IBC) 

where 𝑑#∗ = 1 + 𝑟 𝑑#0),#denotes debt at the start of period 𝑡, and 

lim
;→∞

)
)*C D 𝐸#𝑑#*; = 0     (TC) 

 

Definition 1: A fiscal policy satisfies ad hoc sustainability if (IBC) holds. 

 

The ad hoc sustainability approach tests (IBC) by examining the unit-roots and co-

integration properties of fiscal data. 

 

Model-based sustainability 
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The model-based sustainability approach has been introduced by Bohn (1995, 

2007, 2008). The premise that motivates this approach is that the ad hoc definition 

of sustainability is flawed, because it does not necessarily conform to general 

equilibrium conditions; that is, it does not take into account that the government’s 

ability to borrow is constrained by the lenders’ willingness to lend. The model-

based sustainability approach replaces (TC) by another transversality condition 

(TC’) that must hold for bondholders. 

The model-based sustainability approach assumes that agents can trade Arrow-

Debreu securities in a stochastic environment with complete markets, what implies 

that lenders use a common pricing kernel to value financial assets. Then, assuming 

that debt is non-negative, the lenders’ transversality condition is 

lim
;→∞

𝐸# 𝑢#*;𝑑#*; = 0     (TC’) 

where 𝑢#*; is the economy’s pricing kernel for contingent claims on period 𝑡 + 𝑗. 

In this environment, the intertemporal budget constraint on fiscal policy is 

 𝑑#∗ = 𝐸#(𝑢#*;𝑠#*;)∞
;=>      (IBC’) 

 

Definition 2: A fiscal policy satisfies model-based sustainability if (ICB’) holds. 

 

Mendoza and Ostry (2008) provide a neat illustration of how (IBC’) differs from 

(IBC). Let 𝑧# denote state 𝑡. They show that (IBC’) can be written as 

 𝑑#∗ 𝑧# = { 1 + 𝑟 0;𝐸#𝑠#*; + 𝑐𝑜𝑣#[𝛽;
QR S5TD

QR U5
V
;=> , 𝑠#*;]}	  	  	  (IBC’’) 

where 𝑐# is consumption in period 𝑡, given by the economy’s resource constraint, 

and 𝑢′(𝑐) is the marginal utility of consumption. The central result is that the 

government has to meet intertemporal budget constraints (and associated 
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transversality conditions) that are not discounted by the government bond rate. In 

an environment with complete markets, the discount factors on future government 

spending and revenues are determined by the distribution of spending and revenues 

across states of nature. Policies that satisfy these constraints are called sustainable. 

Ad hoc sustainability tests would only be valid if the covariance term in the right-

hand side of (IBC’’) is zero. This occurs when (i) utility maximizing agents are 

risk-neutral; or (ii) the correlation between future fiscal surpluses and future 

marginal utilities of consumption is zero. A particular case that satisfies the latter 

condition is the deterministic environment. 

Note that under (ICB’) (or its equivalent (IBC’’)) the government could run 

negative surpluses on average if lenders value the safety of government bonds 

sufficiently, provided it pays out in the bad states of nature. 

Performing an empirical sustainability test that is valid in a stochastic setting with 

risk aversion must face the problem that expectations are taken over different 

possible histories of the world. Hence, the tests can only be performed if the analyst 

imposes strong assumptions that allow drawing inferences about the distribution of 

government debt across different states of nature from a single time series. If those 

assumptions are not made, sustainability becomes untestable. 

Bohn (2008) shows that a linear reaction function where the coefficient that governs 

the reaction from the primary balance to the level of outstanding debt is 

significantly positive is a sufficient condition for satisfying (IBC’). 

This conception of sustainability raises other issues, such as whether the fiscal 

function reaction depends on the debt ratio (Mendoza and Ostry, 2008). But 

ultimately this analytical approach refers to a concept of fiscal sustainability that 

focuses on past behaviors as indications of whether future paths can consistently be 

sustained. This puts limitations on what these tests can inform: they do tell us 

whether debt sustainability would be threatened under the continuation of the 
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behavior that represents the past, but they do not tell us whether there is a future 

feasible course of policies that would be able to satisfy the government’s 

intertemporal budget constraint. 

Our contribution is complementary of this approach for testing sustainability. We 

are interested in moments where model-based sustainability would identify the path 

of fiscal policies as non-sustainable. Our goal is to provide answers on what 

conditions would make feasible the satisfaction of the government’s intertemporal 

budget constraint if the government were willing to realign its policy approach with 

that goal. 

 

 
4.   Evidence on recent sovereign debt restructuring experiences 

 

This section presents evidence that suggests the existence of a ‘too little’ syndrome 

in sovereign debt restructuring. If the goal of a restructuring is to restore 

sustainability with probability x, then we would conclude that the system for 

sovereign debt restructuring is successful if asymptotically only 100–x percent of 

the restructuring episodes were not effective at restoring sustainability.  

Judging the effectiveness of past sovereign debt restructurings requires taking a 

stance on the value of x. Our paper has nothing to say about what value of x would 

be reasonable, as that definitional task is a matter of debate. 13 But it is clear that 

high probability cannot mean x close to 50 percent. This section shows that 

restructurings have, and continue to provide too little debt relief to achieve success 

in any reasonable definition of ‘high’ probability. 

 
13  IMF (2013) refers to the risk of debt positions as high, moderate, and low. 
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We study the fraction of restructurings with private creditors for the period 1970–

2013 that were followed by either another restructuring or default in 𝑗 years, for 

𝑗 = {3,4,5,6,7}. The data of sovereign debt restructurings with private creditors 

comes from Cruces and Trebesch (2013, last updated on 08-07-2014), and includes 

187 restructuring episodes with foreign banks and bondholders. The data on 

sovereign defaults comes from Beers and Nadeau (2014, update on 04-05-2015), 

and includes bonds and other marketable securities, bank loans, and official loans 

in default, valued in U.S. dollars, for the years 1975 to 2014 on both a country-by-

country and a global basis. The database includes annual information on the amount 

of defaulted debt per type of creditor for the categories defined above. We classify 

an episode as a sovereign default with a group of creditors when the defaulted debt 

with that group of creditors goes from zero to a positive number.14  

We use the year 2013 − 𝑗 for each j as the final period of the sample of restructuring 

episodes, and present the results in Table 1.15 

 
 

Table 1: Fraction of restructurings with private creditors followed by another 
restructuring or default within j years, 1970–2013 

Notes: 
Frequency 1: Fraction of restructuring with private creditors followed by another restructuring or default with private 
bondholders within j years. 
Frequency 2: Fraction of restructuring with private creditors followed by another restructuring or default with private 
bondholders or on bank loans within j years. 

 
14 A caveat is that Beers and Nadau (2014) do not include data on defaults with private creditors for Argentina, Cuba, Greece, 
Croatia, Iraq, Poland, Sao Tome and Principe, Slovenia, South Africa, Trinidad and Tobago, and Uruguay. 
15 If we included the restructuring of last 𝑗 years of the sample, we would not have 𝑗 years ahead for computing our fractions 
of interest. 

j 3 4 5 6 7

Frequency	  1 0.492 0.519 0.547 0.570 0.594
Frequency	  2 0.497 0.525 0.553 0.575 0.600
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The fraction of restructuring episodes with private creditors that were followed by 

another restructuring with private creditors or default with private bondholders 

within j years goes from 49.1% for 𝑗 = 3 to 59.4% for 𝑗 = 7. Those figures rise to 

49.7 and 60%, respectively, if we include defaults on bank loans. This evidence is 

very suggestive of the existence of a ‘too little’ syndrome that indicates that 

restructuring processes are not providing enough relief to restore sustainability with 

high probability.  

To illustrate this claim, suppose 𝑥 = 0.95. Then, if restructuring processes were 

effective to restore sustainability with 95% probability, we should asymptotically 

observe that only 5% of the restructuring processes had ‘shortly’ after been 

conducted again. For the sake of argument, we could claim that perhaps these 

restructurings occurred in an exceptionally unlucky period, and that on these 

grounds the evidence is not sufficient to say that the debt restructuring efforts are 

unsuccessful with high probability. Suppose that the unlucky period consists of 

prevalent negative shocks from a known distribution that did imply a 5% 

probability of unsuccessful restructuring, but nevertheless there were too many 

‘failed restructurings’ concentrated in the last 40 years. According to this argument, 

if we waited longer, we would observe a decrease in “Frequency 1” and “Frequency 

2” for each j, as defined in Table 1; asymptotically those frequencies would 

converge to 5%. This argument is hardly sensible. 

 

5.   A methodology for assessing the appropriate size of debt relief 

This section describes analytically our approach for computing the appropriate size 

of relief in a sovereign debt restructuring process, and discusses a related approach 

that focuses on the medium-term stabilization of debt-to-GDP ratios. 
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5.1. A criterion for assessing the appropriate size of debt relief 

As discussed in section 3, if a government could issue bonds in an environment that 

features complete markets, then the government might be able to spend more than 

its revenues plus its debt obligations, as government bonds could be demanded by 

lenders as an insurance vehicle. For simplicity, the description of our approach 

assumes markets are not complete, and leaves this possibility aside.  

We assume the government can issue non-contingent bonds with a maturity of one 

period. Also, for simplicity, we assume the government cannot resort to seigniorage 

for funding its public deficits. Then, the government’s budget constraint in nominal 

terms in period t is given by  

−𝑆# + 𝑅#0),#𝐷#0),# = 𝐷#,#*) − 𝐷#0),# 

where 𝑆# is the nominal primary surplus in period 𝑡, respectively, and  𝑅#0),# is the 

nominal borrowing cost for debt issued in period 𝑡 − 1 that matures in period 𝑡, 

𝐷#0),#. The interest rate must be consistent with lenders’ rational behavior. 

The government’s budget constraint in period 𝑡 as a ratio of GDP is 

𝑑#,#*) =
)*+567,5
)*,5

𝑑#0),# − 𝑠#	   	   	   (DD)	  

where 𝛾# is the growth rate of GDP between periods 𝑡 − 1 and 𝑡. The equation (DD) 

defines the government’s debt dynamics. 

The goal is to ensure that the state variables are such that with high probability there 

is a path of feasible fiscal policies that satisfy the government’s intertemporal 

budget constraint, appropriately defined. For high levels of debt, the necessary 

fiscal surpluses may be so high that they cannot be achieved—instead, if those 



 

 22 

necessary surpluses were pursued, the economy would fall into an austerity trap. 

To consider these causal mechanisms, suppose that  

𝑠# = 𝑠 𝛾#, 𝑅#, 𝑋#f, 𝜖#f  

𝛾# = 𝛾 𝑠#, 𝑋#
,, 𝜖#

,  

and 

𝑅#,#*) = 𝑅(𝑠#, 𝑋#+, 𝜖#+) 

where 𝑋#h are vectors that include other determinants of variable 𝑖, and 𝜖#h are 

random shocks that affect the realization of variable 𝑖, 𝑖 = 𝑠, 𝛾, 𝑅. 

Then, 

𝑠# = 𝑠 𝛾 𝑠#, 𝑋#
,, 𝜖#

, , 𝑠#, 𝑋#+, 𝜖#+ , 𝑋#f, 𝜖#f = 𝑇(𝑠#) ≡ 𝑠#∗ 

that is, fiscal surpluses to GDP ratios are fixed points. 

 

Definition 3: The set of economically feasible 𝑠# is defined as 𝐽m = {𝑠# ∈

−1,1 : 𝛾 𝑠#, 𝑋#
,, 𝜖#

, > −1 ∧ 𝑅 𝑠#, 𝑋#+, 𝜖#+ ≥ 0}. 

 

Definition 4: 𝑠#∗ is an economically feasible fixed point if 𝑠#∗ ∈ 𝐽m. 

 

The restructuring principles will generally put additional constraints on what 

solutions are feasible. We call 𝐽s the set of solutions that respect the restructuring 

principles. The application of the methodology for practical purposes needs to 

define the conditions that determine the set 𝐽s, as we do with the illustrative 

example in the next section.  
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Definition 5: 𝑠#∗ is a politically feasible fixed point if 𝑠#∗ ∈ 𝐽s. 

We denote the set of feasible fixed points as 𝐽t = 𝐽m ∩ 𝐽s. 

 

Definition 6: 𝑠#∗ is a feasible fixed point if 𝑠#∗ ∈ 𝐽t. 

 

As discussed in section 3, under some conditions, (IBC’) will be the relevant 

intertemporal budget constraint of the government, while under other conditions 

(IBC) will take that place. More generally, we call the relevant intertemporal budget 

constraint IBC. The next definition distinguishes our conception of sustainability 

from the standard usage related to the fiscal sustainability approach described in 

section 3. 

 

Definition 7: 𝑑#0),# is x-sustainable if given the probability distributions for 𝜖#h, 

there are 𝑠#∗ ∈ 𝐽t such that IBC holds with probability mass not smaller than 𝑥.  

 

Thus, debt is principles-based sustainable if it satisfies x-sustainability. The 

concept of x-sustainability does not claim that fiscal policies will be consistent with 

full debt repayment with high probability (where high probability is denoted by 𝑥). 

Instead, it says that there are feasible fiscal policies that may make full repayment 

‘highly likely,’ leaving aside the issue of whether the characteristics of the 

government-creditors interaction will make that scenario an equilibrium outcome. 
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Definition 8: Suppose IBC holds with probability mass 𝑥v < 𝑥 for 𝑑#∗. Then, the 

appropriate level of debt relief to restore x-sustainability, 𝛥, must satisfy 𝛥 = 𝑑#∗ −

𝑑#∗v, where 𝑑#∗v is the maximum value of 𝑑 that satisfies x-sustainability. 

 

Note that any relief larger than 𝛥 would also satisfy x-sustainability. However, a 

relief larger than 𝛥 would not be appropriate, because it would impose a loss to 

creditors larger than what is necessary to satisfy the x-sustainability principle, 

possibly violating the good faith principle on the debtor’s side. 

 

The case of constant fiscal surplus to GDP ratio 

An object commonly invoked in practical episodes of restructuring is the constant 

fiscal surplus to GDP ratio that would be required to stabilize debt. Suppose (ICB) 

represents the relevant IBC, and suppose that 𝛾# = 𝛾 and 𝑅#0),# = 𝑅 ∀𝑡, but both 

variables are random variables at time 𝑡 (the uncertainty is revealed at the end of 

period 𝑡). Then, if 𝑠# = 𝑠 ∀𝑡, IBC becomes 

𝑑#∗ = 𝑠𝐸#
1 + 𝛾
1 + 𝑅

;*)V

;=>

	  

with 𝛾 < 𝑅. 

Let 𝛾z and 𝑅z be any possible realization of 𝛾 and 𝑅, respectively. Then, the 

associated 𝑠z that will restore sustainability will be given by  

𝑠z = 𝑑#∗
+{0,{

)*,{
	   	   	   	   	   	   (*)	  

Section 6 will return to this case for a practical illustration of how the methodology 

can be applied to this particular case. 
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5.2.The medium-term debt stabilization criterion 

Although a sustainable path of debt does not need to be decreasing over an 

arbitrarily finite number of periods, the criterion that focuses on the capacity of the 

debtor to stabilize its debt-to-GDP ratio in the short or medium term is often used. 

We briefly describe this criterion, and illustrate its application in the next section 

referring to the case of the Troika’s program for Greece’s debt stabilization over 

the period 2014–2019.  

The government debt dynamics are described by (DD). The analysis of medium-

term debt dynamics must define an interval [𝑡, 𝑡 + 𝑇], where 𝑇 is the horizon over 

which the capacity of the system to stabilize debt will be assessed. Fiscal plans 

sometimes define 𝑇 and goals for 𝑑} explicitly.  

Although this criterion is not fully informative of the debt repayment capacity of a 

distressed debtor, it provides useful insights that—for practitioners and policy 

makers—may be complementary of our criterion for computing the appropriate size 

of debt relief. 

 

6.   An illustration of the methodology 

 

6.1. A linear functions example for the case of constant 𝑠 

Suppose that the relationship between 𝑠, 𝛾, and 𝑅 is represented by the following 

linear functions: 

𝛾 = 𝛼> − 𝛼)𝑠 
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and 

𝑅 = 𝛽> − 𝛽)𝑠 

where 𝛼h and 𝛽h are random variables, 𝑖 = 0,1. We can think of 𝛼> and 𝛽> as a 

linear combination of a constant plus a random shock. We follow the assumption 

of the previous section that established that 𝛾 and 𝑅 were constant but there was 

uncertainty about their value ex ante. Under these linear functional forms, the 

solution to 𝑠z will be a quadratic polynomial, with two fixed points for each 

combination of parameters.  

We assume 𝛼h and 𝛽h have discrete uniform distributions, 𝛼>~𝑢𝑛𝑖𝑓{0.02,0.07} 

with 𝑝𝑚𝑓 = 1/6; 𝛼)~𝑢𝑛𝑖𝑓{0,1} with 𝑝𝑚𝑓 = 1/11; 𝛽>~𝑢𝑛𝑖𝑓{0.03,0.07} with 

𝑝𝑚𝑓 = 0.2, 𝛽)~𝑢𝑛𝑖𝑓{0,1} with 𝑝𝑚𝑓 = 1/101. 

Under these distributional assumptions, we have 𝑛 = 33,330 combinations of 

states. We compute the value of 𝑠z that resolves (*) for each of those possible 

combinations, for each value of 𝑑#∗ from 0.01 to 1.8. 

Next, we eliminate all the cases that are ‘irrelevant,’ i.e., the cases where the 

economy is dynamically inefficient (i.e. where 𝛾 ≥ 𝑅). 

 

Economic feasibility 

Economic feasibility requires 𝛾 > −1, 𝑠 < 1, and we assume that the lower bound 

to the nominal interest rate 𝑅 ≥ 0 also holds.16 We count the number of relevant 

scenarios where there is at least one fixed point that is economically feasible for 

each value 𝑑#∗ of the defined range. 

 

 
16

 In a cashless economy, for instance in the one proposed by Stiglitz (2016), 𝑅 could be negative. 
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Political feasibility 

We assume political feasibility is defined by 𝐽s = {𝑠# ∈ −1,1 : 𝛾(𝑠#, 𝑋#
,, 𝜖#

,) ≥

0.01}, and count the number of relevant scenarios where there is at least a fixed 

point that is politically feasible, also for each possible value of 𝑑#∗ over the defined 

range. 

 

Feasibility  

Finally, we count the number of relevant scenarios for which there is at least one 

feasible fixed point, where ‘feasibility’ follows definition 7. 

 

x-sustainability 

Figure 1 shows the mass probability corresponding to the existence of feasible fixed 

points that satisfy (*) for different values of 𝑑#. While (*) holds with a feasible 

solution with probability 1 for 𝑑#∗ ≤ 0.16, that probability mass decreases for higher 

initial ratios of debt to GDP. 

 

Figure 1: Fraction of states with feasible fixed points 
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Appropriate amount of debt relief 

Suppose 𝑥 = 0.95. Then, under our distributional assumptions, the initial debt to 

GDP that satisfies x-sustainability is 𝑑#∗ = 0.6. Therefore, a restructuring will 

satisfy the condition of ‘appropriateness’ if the debt relief to restore x-sustainability 

if the value of 𝑑∗ is reduced to 0.6. Figure 2 shows the appropriate relief for 

different initial values of debt to GDP. 

 

Figure 2: Appropriate debt relief to restore x-sustainability, 𝑥 = 0.95 
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It is worth emphasizing that the results we showed in this section are not 

informative of any particular restructuring episode, because we make functional 

and distributional assumptions that do not correspond to any particular case. 

Instead, the whole point of the exercise was to illustrate the usage of the 

methodology. 

 

 

6.2. An application of the medium-term debt stabilization criterion 

Suppose that the restructuring goal is to stabilize the debt-to-GDP ratio over 𝑇 

periods. Then, an ex ante assessment of a restructuring proposal needs to provide a 

description of the probabilistic scenarios that will follow the restructuring. 

Following equation (DD), such an assessment would need to provide evidence of 

the consistency for the defined future possible states for 𝑠#, 𝛾#, and 𝑅#0),#. Also, in 
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the short term, it is possible that 𝛾# ≥ 𝑅#0),#. Therefore, scenarios where 𝛾# ≥

𝑅#0),# could be considered as part of the relevant combination of states. 

In this section, we provide an analysis of the short-term debt dynamics for a case 

that received considerable attention, namely the Troika’s plan for Greece to 

stabilize debt over the period 2014–9. The data that describes the parameters and 

assumptions of the plan is taken from Varoufakis (2016). 

In 2014, Greece’s public debt-to-GDP ratio was 1.771. The Troika’s program had 

imposed a target of fiscal surplus to GDP ratio of 4.5% for 2015, and 3.5% for the 

subsequent years. The goal was to stabilize the debt to GDP ratio at the value of 

1.394 by 2019. The program also considered that the government could obtain 7% 

of GDP from the revenues from the sale of public assets. 

Tables 2 to 7 in the Appendix show the debt dynamics under the assumption that 

the fiscal surplus to GDP ratio target was achieved for different combinations of 𝑅 

and 𝛾 from 0 to 5%, ignoring the revenues from selling public assets. The results 

show that in order to achieve the public debt to GDP ratio target for 2019, GDP 

growth should have exceeded the borrowing rate by at least almost 4 points. For 

instance, for 𝑅 = 0 the target is achieved if 𝛾 is close to 4%. For 𝑅 = 0.01, 𝛾 should 

be close to 5%. 

The necessary difference between 𝛾 and 𝑅 decreases if we discount from the initial 

debt-to-GDP ratio the proceedings from the expected revenues that the sale of 

public assets would presumably generate. Tables 8 to 13 show the debt dynamics 

associated with this assumption for the different scenarios. The value of 𝛾 − 𝑅 

consistent with the target for 2019 gets close to 2%. 

Of course, the different scenarios are not necessarily consistent with the assumption 

that 𝑠 would indeed take the values suggested by the Troika’s program. On the 

contrary, what this analysis shows is that in order for the Troika’s plan for Greece 
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to be consistent, there should have been large positive fiscal multipliers associated 

with a historically large fiscal contraction—values that are not aligned with the 

empirical evidence.17 

 

7.   Limitations and extensions 

The methodology proposed in this paper for computing the size of debt relief that 

respects the restructuring principles will likely help practitioners and policy makers 

moving forward. The evidence on recent restructuring experiences shows that there 

is a demand for this technical contribution. Even though, at times, countries are 

explicit about the principles that should be respected in a restructuring process, the 

implementation of the actual proposal is not always aligned with those principles. 

The lack of a proper guide for codifying principles into an equivalent applicable 

version may explain why this occurs.  

Defining the principles must always be the first step of a restructuring process. 

Those principles must encourage restructuring outcomes that are aligned with the 

objectives of sovereign debt restructuring, both in terms of efficiency and equity 

(see Guzman and Stiglitz, 2016a for an analysis of the objectives of sovereign debt 

restructuring). Those principles must also respect the possibility of the sovereign 

debtor effectively pursuing its development goals. The United Nations General 

Assembly has provided guidance on what principles should guide a restructuring 

process in Resolution 69/319.  

The illustration of our approach made simplifying assumptions in order to translate 

the restructuring principles into economic constraints. Matters are, of course, more 

complex in practice. The satisfaction of the principles could also entail 

 
17

 See the references about the literature on fiscal multipliers in section 2. 
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distributional matters: for instance, the satisfaction of the principle of equitable 

treatment of creditors—another principle often sought in restructuring processes, 

and also adopted by the United Nations General Assembly Resolution 69/319—

would raise definitional issues on what is equitable when the structure of creditors 

is heterogeneous. Equitable treatment does not imply equal treatment. For instance, 

official creditors that lend at lower interest rates could be given senior status at the 

moment of a restructuring (something that is an effective feature of debt workouts 

in practice). Other principles will imply other constraints.  

Our paper also left other important themes aside. One aspect of public finance that 

we did not take into account is the possibility of financing through seigniorage, 

which would alter the relevant government’s budget constraints. Another important 

theme is the possibility that a government issues debt in multiple currencies, which 

is the most common behavior in practice. In that case, a proper analysis of the debt 

dynamics should take into account the possibility of exchange rate movements. 

Finally, any sustainability exercise faces problems of consistency. When there is an 

equilibrium in which creditors lend to a government at a risk premium, the 

possibility of default is already contemplated. Therefore, there will be paths where 

default will have high probability in which decisions might be called ‘sustainable’ 

because of their consistency. And, on the other hand, some of the possible future 

states of the debt dynamics analysis might not respect consistency, in the sense that 

the interest rate in some scenarios might not reflect the actual probability of default.  

 

8.   Conclusions 

The evidence we presented in this paper strongly suggests that sovereign debt 

restructuring processes are not being effective at providing the necessary debt relief 

to restore the conditions for economic recovery. Academics and practitioners 
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generally refer to those conditions as the satisfaction of sustainability; however, the 

concept is ambiguous. 

This paper contributed to the field of sovereign debt by providing a tool kit for 

computing the appropriate relief in a sovereign debt restructuring process, defined 

as the one that restores sustainability. The approach offered a precise meaning of 

sustainability in a context of debt distress, and distinguished it from its standard 

usage in the empirical literature on fiscal sustainability. 

We argued that the approach for testing the sustainability of fiscal policies is 

complementary of the tool kit we presented in this paper, as the two approaches 

focus on different phenomena. While the ad hoc or model-based sustainability 

approach identifies whether the continuation of a fiscal policy path would be 

consistent with the the satisfaction of the government’s intertemporal budget 

constraint, appropriately defined, we focus on situations of distress where the 

continuation of past policies is obviously unfeasible, and analyse what size of debt 

write-down would restore the conditions for feasible fiscal policies that would 

satisfy the government’s intertemporal budget constraint with ‘high probability.’ 

The implementation of the methodology we propose requires a recognition of the 

endogeneities that govern the relationships between macroeconomic performance, 

debt, and fiscal policies. In this sense, the parallelism of the sustainability concept 

used in environmental economics with the sustainability concept in public finance 

is misleading. Take, for example, any problem of the commons, such as 

overfishing. While a reduction in fishing would increase the growth rate of the stock 

of fish, a contractionary fiscal policy will not necessarily increase the growth rate 

of output or of fiscal revenues—and most likely will actually reduce it. 

The tool kit presented in this paper could help practitioners and policy makers 

designing a debt restructuring proposal, and could be the basis of the codification 

of the principle of sustainability adopted by Resolution 69/319 of the United 
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Nations General Assembly for improving sovereign debt restructuring practices. 

The application of our methodology must be accompanied by the use of economic 

models that describe the economy under analysis. This stage of the exercise will of 

course be idyiosincratic to each country in distress in its particular circumstances. 

Finally, even if a restructuring is not principles based in a broad sense, the approach 

we propose is still useful if the restructuring intends at least to recover debt 

sustainability.  
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Appendix 
 
 

Table 2: Greece’s expected debt dynamics 2014–2019 under Troika’s plan (not 
including expected revenues from sales of public enterprises), 𝑅 = 0, 𝛾 ∈

[0,0.05] 
 

 
 

Table 3: Greece’s expected debt dynamics 2014–2019 under Troika’s plan (not 
including expected revenues from sales of public enterprises), 𝑅 = 0.01, 𝛾 ∈

[0,0.05] 
 

 
 

Table 4: Greece’s expected debt dynamics 2014-2019 under Troika’s plan (not 
including expected revenues from sales of public enterprises), 𝑅 = 0.02, 𝛾 ∈

[0,0.05] 
 

 

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771

2016 1.726 2016 1.708 2016 1.691 2016 1.674 2016 1.658 2016 1.642

2017 1.691 2017 1.657 2017 1.623 2017 1.591 2017 1.559 2017 1.528

2018 1.656 2018 1.605 2018 1.556 2018 1.509 2018 1.464 2018 1.421

2019 1.621 2019 1.554 2019 1.491 2019 1.430 2019 1.373 2019 1.318

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771

2016 1.744 2016 1.726 2016 1.709 2016 1.692 2016 1.675 2016 1.659

2017 1.726 2017 1.691 2017 1.657 2017 1.624 2017 1.592 2017 1.560

2018 1.708 2018 1.656 2018 1.606 2018 1.557 2018 1.511 2018 1.466

2019 1.690 2019 1.621 2019 1.555 2019 1.492 2019 1.432 2019 1.375

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771

2016 1.761 2016 1.744 2016 1.726 2016 1.709 2016 1.692 2016 1.675

2017 1.762 2017 1.726 2017 1.691 2017 1.657 2017 1.624 2017 1.593

2018 1.762 2018 1.708 2018 1.656 2018 1.606 2018 1.558 2018 1.512

2019 1.762 2019 1.690 2019 1.621 2019 1.556 2019 1.493 2019 1.434
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Table 5: Greece’s expected debt dynamics 2014–2019 under Troika’s plan (not 

including expected revenues from sales of public enterprises), 𝑅 = 0.03, 𝛾 ∈
[0,0.05] 

 
 

Table 6: Greece’s expected debt dynamics 2014–2019 under Troika’s plan (not 
including expected revenues from sales of public enterprises), 𝑅 = 0.04, 𝛾 ∈

[0,0.05] 
 

 
 

Table 7: Greece’s expected debt dynamics 2014–2019 under Troika’s plan (not 
including expected revenues from sales of public enterprises), 𝑅 = 0.05, 𝛾 ∈

[0,0.05] 
 

 
 

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771

2016 1.779 2016 1.761 2016 1.743 2016 1.726 2016 1.709 2016 1.692

2017 1.798 2017 1.761 2017 1.725 2017 1.691 2017 1.658 2017 1.625

2018 1.816 2018 1.761 2018 1.707 2018 1.656 2018 1.607 2018 1.559

2019 1.836 2019 1.761 2019 1.689 2019 1.621 2019 1.556 2019 1.494

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771

2016 1.797 2016 1.779 2016 1.761 2016 1.743 2016 1.726 2016 1.709

2017 1.834 2017 1.796 2017 1.760 2017 1.725 2017 1.691 2017 1.658

2018 1.872 2018 1.815 2018 1.760 2018 1.707 2018 1.656 2018 1.607

2019 1.912 2019 1.834 2019 1.759 2019 1.688 2019 1.621 2019 1.557

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771 2015 1.771

2016 1.815 2016 1.760 2016 1.760 2016 1.760 2016 1.743 2016 1.726

2017 1.870 2017 1.760 2017 1.760 2017 1.760 2017 1.725 2017 1.691

2018 1.929 2018 1.759 2018 1.759 2018 1.759 2018 1.706 2018 1.656

2019 1.990 2019 1.758 2019 1.758 2019 1.758 2019 1.688 2019 1.621
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Table 8: Greece’s expected debt dynamics 2014–2019 under Troika’s plan 
(including expected revenues from sales of public enterprises), 𝑅 = 0, 𝛾 ∈

[0,0.05] 
 

 
 

Table 9: Greece’s expected debt dynamics 2014–2019 under Troika’s plan 
(including expected revenues from sales of public enterprises), 𝑅 = 0.01, 𝛾 ∈

[0,0.05] 
 

 
 

Table 10: Greece’s expected debt dynamics 2014–2019 under Troika’s plan 
(including expected revenues from sales of public enterprises), 𝑅 = 0.02, 𝛾 ∈

[0,0.05] 
 

 
 

Table 11: Greece’s expected debt dynamics 2014–2019 under Troika’s plan 
(including expected revenues from sales of public enterprises), 𝑅 = 0.03, 𝛾 ∈

[0,0.05] 
 

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647

2016 1.602 2016 1.586 2016 1.570 2016 1.554 2016 1.539 2016 1.524

2017 1.567 2017 1.535 2017 1.504 2017 1.474 2017 1.445 2017 1.416

2018 1.532 2018 1.485 2018 1.439 2018 1.396 2018 1.354 2018 1.314

2019 1.497 2019 1.435 2019 1.376 2019 1.320 2019 1.267 2019 1.216

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647

2016 1.619 2016 1.602 2016 1.586 2016 1.570 2016 1.555 2016 1.539

2017 1.600 2017 1.567 2017 1.535 2017 1.505 2017 1.475 2017 1.446

2018 1.581 2018 1.532 2018 1.485 2018 1.440 2018 1.397 2018 1.356

2019 1.561 2019 1.497 2019 1.436 2019 1.377 2019 1.322 2019 1.269

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647

2016 1.635 2016 1.618 2016 1.602 2016 1.586 2016 1.570 2016 1.555

2017 1.633 2017 1.599 2017 1.567 2017 1.536 2017 1.505 2017 1.476

2018 1.630 2018 1.580 2018 1.532 2018 1.486 2018 1.441 2018 1.398

2019 1.628 2019 1.561 2019 1.497 2019 1.436 2019 1.378 2019 1.323
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Table 12: Greece’s expected debt dynamics 2014–2019 under Troika’s plan 
(including expected revenues from sales of public enterprises), 𝑅 = 0.04, 𝛾 ∈

[0,0.05] 
 

 
 

Table 13: Greece’s expected debt dynamics 2014–2019 under Troika’s plan 
(including expected revenues from sales of public enterprises), 𝑅 = 0.05, 𝛾 ∈

[0,0.05] 
 

 
 

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647

2016 1.651 2016 1.635 2016 1.618 2016 1.602 2016 1.586 2016 1.571

2017 1.666 2017 1.632 2017 1.599 2017 1.567 2017 1.536 2017 1.506

2018 1.681 2018 1.629 2018 1.580 2018 1.532 2018 1.486 2018 1.442

2019 1.696 2019 1.627 2019 1.560 2019 1.497 2019 1.437 2019 1.380

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647

2016 1.668 2016 1.651 2016 1.634 2016 1.618 2016 1.602 2016 1.586

2017 1.700 2017 1.665 2017 1.631 2017 1.599 2017 1.567 2017 1.536

2018 1.733 2018 1.679 2018 1.628 2018 1.579 2018 1.532 2018 1.487

2019 1.767 2019 1.694 2019 1.625 2019 1.560 2019 1.497 2019 1.437

g=0 g=0.01 g=0.02 g=0.03 g=0.04 g=0.05

Year d(t) Year d(t) Year d(t) Year d(t) Year d(t) Year d(t)

2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647 2015 1.647

2016 1.684 2016 1.634 2016 1.634 2016 1.634 2016 1.618 2016 1.602

2017 1.734 2017 1.631 2017 1.631 2017 1.631 2017 1.598 2017 1.567

2018 1.785 2018 1.627 2018 1.627 2018 1.627 2018 1.579 2018 1.532

2019 1.840 2019 1.624 2019 1.624 2019 1.624 2019 1.559 2019 1.497


