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Abstract

Using a large sample of recession-recovery episodes, we document that private and

public debt overhangs at the business cycle peak are associated with deeper recessions,

longer recoveries, subdued growth in government expenditures, and higher fiscal stress.

When the debt overhang is in the private sector, such dynamics are accompanied by

private deleveraging and a rapid buildup in government debt, which fuels the ex-post

formation of a public debt overhang. These empirical regularities suggest that building

fiscal space in good times might not be sufficient to address recessions and crises and

that private and public debt positions must be assessed jointly.
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1 Introduction

The 2008-09 global financial crisis has proven that banking crises often require significant

fiscal resources to be contained and that the countries that in the aftermath of the crisis have

used fiscal resources to fix their banking system early on have experienced faster recoveries

(International Monetary Fund, 2016). Similarly, the 2011-12 European sovereign debt crisis

has shown that limited fiscal space can exacerbate the loop between banks and sovereigns.

Countries that entered the crisis with high levels of public debt, experienced a weakening

of their national banking systems without having the fiscal space to intervene and support

them (Lane, 2012). In this context, a consensus is emerging in favor of an approach that

allows policymakers to create policy space in good times in order to deploy it in bad. For

example, Obstfeld (2013) has argued for the importance of keeping the “powder dry” to

properly address the consequences of financial crises.1 Nevertheless, proper and systematic

evidence supporting this approach is still scarce.

Romer and Romer (2017) have recently proposed an analysis on 24 advanced economies

arguing that entering a period of financial distress having policy space can make a

difference in the way the ensuing recession-recovery phase plays out. Interestingly, their

analysis focuses on public debt without considering the level of private debt or the intensity

of the credit boom leading to the financial crisis. In this regard, a large body of the literature

has shown that financial crises are often preceded by private – not public – debt booms (i.e.

Jordà, Schularick and Taylor, 2013, 2016) and the recent experience from the global financial

crisis has demonstrated that private debt can rapidly translate to the public balance sheet as

the crisis unfolds. Therefore, policy space, and fiscal space in particular, need be analyzed

taking into account the evolution of private and public debt jointly.

A second important aspect relates to what defines a situation of high public indebtedness.

While the literature on private debt has reached a consensus that rapid debt accumulations

1He writes: “A precautionary approach to fiscal policy, leading to moderate levels of public debt relative
to GDP over the medium term, is essential for the credibility of government promises to support the financial
system, as well as the broader economy.”
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are leading indicators of lower economic performance in recession-recovery episodes, the

literature on public debt and economic activity has highlighted that both the level and the

accumulation in debt might signal the presence of vulnerabilities.2 On one hand, Reinhart

and Rogoff (2010) and Reinhart, Reinhart and Rogoff (2012) have documented that countries

with high levels of public debt tend to growth less than their peers. More recently, Romer

and Romer (2017) have used the level of public debt-to-GDP as the main proxy for fiscal

space. On the other hand, a number of papers (Pescatori, Sandri and Simon, 2014; Chudik,

Mohaddes, Pesaran and Raissi, 2017) have instead argued that, more than a high level of

debt, a better signal is provided by the presence of a rapid accumulation of debt. Countries

that accumulate debt at a fast pace are found to growth relatively less in the future.

More generally, both the level and the buildup in the debt ratios might signal the

presence of significant imbalances. Countries accumulating public debt at a fast pace might

be on an unsustainable path even if they start from moderate debt levels. Similarly,

countries on a downward debt trajectory might have access to buffers which make them

more resilient to shocks even in the presence of a relatively high level of debt. For these

reasons, considering both the level and the change in the debt ratios seems appropriate in

order to properly account for the overall financial position of a country.

This paper reconsiders the role of private and public debt as leading indicators of

economic performance in recessions and financial crises. Our analysis relies on two

ingredients. First, we need a sufficient amount of observations. Since downturns and crises

are infrequent – often rare – events, we put together a large sample of more than 250

recession-recovery episodes by collecting data on GDP, private and public debt, and on a

number of fiscal variables for a large set of advanced and emerging economies in the

post-World War II era, i.e. in the period 1950-2015.3

Second, we use Jordà (2005) local projections (LPs) to assess the evolution of a variable

2Kose, Kurlat, Ohnsorge and Sugawara (2017) use instead a battery of indicators to identify fiscal space.
3Covering the post WWII era for such a large number of countries, including many emerging economies, put

constraints of the data that are available. For example, the share of debt in foreign currency, sovereign spreads
or data on monetary policy interest rates are only available for the most recent recession-recovery episodes.
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of interest during recession-recovery episodes conditionally on characteristics which are

already present before the recession takes place. Specifically, we analyze whether episodes

of negative growth which are preceded by the presence of debt overhangs, either public or

private, tend to be followed, ceteris paribus, by deeper recessions and longer recoveries.

LPs are a rather flexible framework. Differently from vector autoregressions (VARs), the

conditional dynamic path of a variable is estimated directly, without imposing implicit

dynamic restrictions on the shape of the impulse response. This allows to use a more

parsimonious specification and to easily introduce non-linearities in a dynamic framework.

Our model indicates that overhangs in both private and public debt predict additional

GDP losses. These effects are very persistent and translate in longer recoveries. Indeed, in

the presence of an ex-ante debt overhang, we find that the economy needs on average two

additional years in order to achieve a full-recovery with respect to the pre-recession level.

However, while the presence of a private credit overhang seems to matter almost exclusively

during banking crises, we find that overhangs in public debt tend to be associated with lower

economic performance also in downturns which are not characterized by financial sector

disruptions.

In a second step, we study the dynamics of other variables which might help to deepen

our understanding of the main results and, in particular, the interrelations between private

and public debt in bad times. Our sample of recession-recovery episodes indicates that, in

bad times, private debt, public debt, government expenditures and fiscal stress tend to

evolve countercyclically. At times of falling economic activity, private and public debt

increase, government expenditures grow and fiscal stress rises. How do these dynamics

change if a recession-recovery episode is preceded by a debt overhang? In the presence of

an ex-ante weak debt position, we find that government expenditures are lower and fiscal

stress is higher. In some cases, a reasonable calibration of our model even predicts a

pro-cyclical reduction of government expenditures in bad times. This holds regardless of

whether the recession is nonfinancial or financial, or the pre-crisis debt position is private or

public.
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While the presence of a subdued growth in government expenditures and a rise in fiscal

stress is consistent with the presence of ex-ante public debt overhang, the same is less

obvious in the case of an ex-ante private debt overhang. Why might it be the case? We

document that even a country entering a recession with an ex-ante private – not public –

debt overhang, might find itself with little fiscal space, ex-post. In particular, under this

scenario our model predicts a rapid accumulation of government debt, which often results

in a large debt redistribution from the private to the public sector. This underlies the

importance of considering developments in both private and public debt jointly as we do in

this paper.

Studies focusing on rare events, such ours, require accepting some degree of

heterogeneity in the set of analyzed episodes. In order to assemble an ample number of

recessions, researchers typically need to extend the sample far back in time (e.g. also

including episodes related to the pre-World War II era) or to broaden the set of countries.

Notwithstanding this limitation, we document that our results are robust to a battery of

robustness checks. The main findings are robust to changes in the specification or to the

exclusion of recession-recovery episodes which belong to a specific year or to a specific

country. In addition, they generally hold when we split the sample between advanced and

emerging economies.

The closest reference to our paper is Jordà, Schularick and Taylor (2016). They work with

a sample of 17 advanced economies from 1870 to 2012 and consider both private and public

debt. Their study focuses on financial crises and addresses also the issue of how fiscal space

might affect recession-recovery phases using local projection methods. The main finding

regarding the role of fiscal space is however mixed: the level of public debt matters only if

associated with a pre-crisis credit boom and a financial recession.

In the spirit of Claessens, Kose and Terrones (2012), our paper includes a large sample of

emerging economies and therefore our results also speak to the vast literature on recessions

and crises in these countries. In particular, our findings suggest a possible reinterpretation

of the evidence that emerging markets have been on average prone to run pro-cyclical fiscal
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policies (Kaminsky, Reinhart and Végh, 2004). Indeed, our results suggest that the observed

fiscal pro-cyclicality might be strongly connected to the presence of excessive debt positions

before crises and a tightening of financing constraints afterwards. Without these conditions,

the fiscal stance appears to be, at most, a-cyclical. This might be a complementary

explanation to others that focus on structural characteristics, such as the quality of

institutions or political economy considerations (Ilzetzki, 2011; Frankel, Végh and Vuletin,

2013).

The paper is organized as follows. In the next section, we present the econometric

framework and the dataset. In section 3 we discuss the relation between debt overhangs

and economic performance in bad times. In section 4, we analyze the transmission

mechanism, focusing on the interrelations between private and public debt during

recession-recovery episodes. In section 5, we present some robustness checks. Finaly,

section 6 concludes the paper.

2 Methodology and data

2.1 Methodology

Our baseline model regresses the evolution in a variable y during a recession-recovery

episode on a predetermined information set. Local projections facilitate the identification of

the influence of predetermined conditions on the dynamics of a variable, by running a

sequence of regressions for different horizons.

Specifically, our baseline estimates are based on the following local projection model:

∆hyi,p+h

gdpi,p
= θh+

+ βP RB
h ∆5PRYi,p + βP RL

h PRYi,p+

+ βP UB
h ∆5PUYi,p + βP UL

h PUYi,p+

+ γh∆5 lnXi,p + αhi + ui,p+h,

(1)
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for h = 1, . . . , 5, where the dependent variable ∆hyi,p+h/gdpi,p measures the cumulated

percentage change in a variable of interest y, h years after a peak p in the business cycle,

expressed as a ratio of the pre-recession GDP level. The presence of a business cycle peak is

identified using the Bry and Boschan (1971) algorithm. Formally, a generic year t is a “peak

year” p if the level of real per-capita GDP grows in year t and drops in year t+ 1.

On the right hand side (RHS) of equation (1) we include an intercept θh and a set of

regressors which are predetermined with respect to the start of the recession. ∆5PRYi,p and

∆5PUYi,p measure the private and public debt accumulation over the five years preceding

a downturn.4 PRYi,p and PUYi,p, instead, measure the level of the debt ratios at the peak.

∆5Xi,p controls for the growth, over the same five year-interval, of real per-capita GDP and

real per-capita government expenditures. Finally, αhi is a country level fixed effect, and

ui,p+h is the residual. Following Jordà, Schularick and Taylor (2016), standard errors are

clustered at the country-level as a conservative fix for the leftover serial correlation typical

of local projections.

To allow for a meaningful interpretation of the intercept θh, all the RHS variables are

expressed in difference from their pooled sample means and the set of country-dummies are

sum-normalized to zero.5 In this way, θh measures the average path of the variable of interest

y during recession-recovery episodes.

In the following analysis, we measure how a country that enters a recession with a

weaker debt position performs relative to the average economic performance in our sample.

More precisely, we specify a “debt overhang” scenario as a situation where a country

approaches an economic recession with both a larger-than-average debt accumulation and a

debt level that is also larger-than average. In both cases, we calibrate such variations using

the respective standard deviations.6

4We present results based on the growth of debt in the five years prior to recessions, but we find similar
results using slightly different windows.

5To avoid multicollinearity, we arbitrarily drop the last country-dummy. The sum-normalization of the
dummy variables guarantees that the estimated value of the intercept is not affected by this choice.

6Assuming the standardization of the variables of interest, private and public debt overhangs are given, at
each horizon h, by the following convolutions of parameters: βP RB

h + βP RL
h and βP UB

h + βP UL
h .
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2.2 Data and descriptive analysis

We analyze a set of more than 250 recession-recovery episodes in the post-WWII era, which

are extracted from a large international dataset based on International Monetary Fund (IMF)

and Penn World data.7 Data on GDP are complemented with data on private and public

debt, government expenditures and credit of last resort. Data on fiscal variables are taken

from the database compiled by Mauro, Romeu, Binder and Zaman (2015), which covers an

unbalanced panel of 55 countries over the period 1800–2011. For countries not available in

this dataset, we use data from the IMF historical debt dataset compiled by Abbas, Belhocine,

ElGanainy and Horton (2010, 2013 update). Finally, we use the April 2015 World Economic

Outlook data on general government debt to update the data so constructed to 2015. Data

on IMF credit are taken, instead, from the IMF Financial Flows Analytics database.

As a proxy for private debt, we use International Financial Statistics (IFS) data on banks’

claims on the private sector (line 22d in IFS) for 36 advanced economies and 77 emerging

economies, starting as early as 1950 and, on average, from 1964. This coverage is much

larger than the widely-used Bank for International Settlements (BIS) data, which cover 27

advanced economies and 14 emerging markets. Claims include relatively minor items other

than loans, such as securities and shares, financial derivatives, and trade credit advances.

With the exception of shares, these other items are part of private sector debt. However, the

difference between claims and loans is generally small. Loans accounted, on average, for 98

percent of bank claims in countries reporting to the IFS Standardized Reporting Forms in

2015 (for which the decomposition between loans and other items is available).

Figure 1 summarizes the variation in economic growth during the first five years from a

business cycle peak. The solid (dashed) line tracks the median (average) economic

performance in downturns and the grey shades measure different percentile ranges, i.e.

30%, 60% and 90%. The main message highlighted by the graph is that “bad times are not

all equally bad”. Some recessions are very intense and the economy takes a long time to

recover. Other recessions are short-lived and the subsequent economic recovery is very
7See Table A1 for a list of the analyzed episodes.
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rapid. In other words, while the average recession lasts one year and the economy tends to

recover fully within three, average values mask a considerable amount of variation.

Figure 2 summarizes the variation in private and public debt position on the verge of

recessions, our variables of interest in equation 1. The first two graphs (panels a and b)

show the variation in the annual rate of debt accumulation prior to recessions, calculated

over a five-year interval. Also in this case, the data shows a considerable amount of

variation. While during expansions debt-to-GDP ratios tend to increase in the private sector

and decrease in the public sector, both dynamics have at times strongly deviated from their

respective means. For example, there are cases where private debt was accumulated much

more rapidly than the average and public debt was rapidly increasing instead of decreasing.

A similar argument holds looking at debt-to-GDP levels (panels c and d). While the sample

average levels are close to 50 percent of GDP in both sectors, our data unveil a relevant

degree of dispersion. We exploit the substantial variation in our data to estimate model (1).

Before proceeding to the discussion of the results, it is important to highlight that this

type of studies requires accepting some degree of heterogeneity in the set of analyzed

episodes. First, the analysis relies on recession-recovery episodes which are not necessarily

synchronized across countries. Second, analyzing recessions requires, from an econometric

point of view, very large datasets because they only occur sporadically. One option is to go

back in time, taking advantage of historical records. This is the strategy followed by Jordà,

Schularick and Taylor (2016), where they assemble a historical dataset of 17 advanced

economies from 1870 to 2011. One drawback of this approach, however, is that it is not clear

to what extent crises that occurred at the turn of the twentieth century still offer relevant

lessons for today’s economy. In their sample, 70 percent of recessions and 80 percent of

banking crises occurred in the pre-World War II era.8 A different strategy, usually hindered

by lack of data availability, consists of expanding the cross-section to be able to focus on a

larger set of countries. We look into this unexplored dimension.

8One advantage of their approach, though, is that they are able to work with a relatively more homogeneous
set of countries.
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3 Debt overhangs and economic performance in bad times

Figure 3 summarizes the baseline results. The solid line, which denotes the average path

of economic activity in our sample, reflects the dynamics shown in Figure 1. An average

recession lasts for one year and is associated with a decrease in real per-capita GDP close to

2 percent. After year one, the ensuing recovery takes place, with output fully recovering in

year 3. Finally, in year 5, output is more than 4 percent higher than the peak.

How does this pattern differs when a country enters a recession with the presence of

a debt overhang in the private or public sector? The dotted lines in the figure show two

alternative scenarios. When a country enters a recession with a private debt overhang (left

panel), the output loss is further amplified. The recession lasts one additional year and the

economic recovery is completed only at year 5. The additional output loss is substantial and

is visually represented by the area between the solid and the dotted line. A similar scenario

occurs in the case of public debt (right panel). While a debt overhang in the public sector

does not appear to lengthen the duration of the recession, it slows down the recovery as

well, generating economically significant output losses.

Overall, we find that a weaker debt position at the start of an economic recession, either

in the private or the public sector, predicts a poorer economic performance in bad times. In

addition, these amplifications appear very persistent. After five years, despite achieving a

full-recovery with respect to the pre-recession level, economic activity is still more than 4

percentage points lower than in the average case. These results complement the findings of

Jordà, Schularick and Taylor (2016). In their analysis, mostly based on pre-WWII recessions

taking place in a smaller group of countries, the level of public debt appears to matter only

if associated with a credit boom and a financial recession. Our results, instead, show that

public debt overhangs weight independently from the presence of private debt overhangs

and financial sector disruptions.

Figure 3 depict the average debt amplifications in recessions-recovery phases. However,

the literature on credit booms has pointed to the fact that a debt overhang can be

10



particularly damaging if a recession is associated with a crisis in the financial sector. First, it

can be at the root of the downturn (Boissay, Collard and Smets, 2016). In particular, recent

research has shown that excessive private sector debt is a leading indicator of banking

crises which are usually followed by extremely acute downturns (Reinhart and Rogoff,

2009; Jordà, Schularick and Taylor, 2011; Gourinchas and Obstfeld, 2012). Second, under the

presence of financial sector disruptions, the empirical association between debt overhangs

and borrowing constraints (Johnson and Li, 2010) is likely to be amplified. Therefore,

banking crises are natural episodes to consider in addressing the role of private debt

overhangs as leading indicator of economic performance in recession-recovery episodes.

Although the link between banking crises and private debt is intuitive and

well-documented, the recent history of banking crises has shown that financial sector

disruptions can rapidly weight also on the public sector. Indeed, financial sector crises have

often required significant additional fiscal resources to be contained, leading to a very rapid

deterioration of the public balance sheet. Accordingly, having fiscal space appears as an

important prerequisite also in financial crises.

To isolate the predictive association between debt overhangs and economic performance

during banking crises, we allow for a state-dependent relation between debt and economic

growth. Specifically, the local projection model becomes:9

∆hyi,p+h

gdpi,p

= θN
h (1 − Fi,p) + θF

h Fi,p+

+ βNP RB
h (1 − Fi,p) ∆5PRYi,p + βF P RB

h Fi,p∆5PUYi,p+

+ βNP RL
h (1 − Fi,p)PRYi,p + βF P RL

h Fi,pPUYi,p+

+ βNP UB
h (1 − Fi,p) ∆5PRYi,p + βF P UB

h Fi,p∆5PUYi,p+

+ βNP UL
h (1 − Fi,p) ∆5PRYi,p + βF P UL

h Fi,pPUYi,p+

+ γh∆5 lnXi,p + αhi + ui,p+h.

(2)

9Assuming the standardization of the variables of interest in nonfinancial and financial recession bins,
private and public debt overhangs are now given, at each horizon h, by the following convolutions of parameters:
βNP RB

h + βNP RL
h , and βNP UB

h + βNP UL
h in nonfinancial recessions and βF P RB

h + βF P RL
h , and βF P UB

h + βF P UL
h

in financial recessions.
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The structure of the model in equation (2) is similar to the one in equation (1). The only

difference is that now each parameter of interest is interacted with a discrete indicator, Fi,p

and its complement (1 − Fi,p), which takes value one when the analyzed episode is

associated with the presence of a banking crisis at the peak of the business cycle or at the

start of the recession.10 Financial crises episodes are identified using data from Reinhart

and Rogoff (2009), Laeven and Valencia (2013), and Jordà, Schularick and Taylor (2016).11

Figure 4 reports the evolution of real per-capita GDP from the year preceding both

non-financial and financial recessions. The blue solid line shows the average economic

performance in nonfinancial recessions and the red solid line shows the dynamics during

banking crises. As expected, financial recessions are characterized by a considerably larger

fall in GDP than non-financial recessions. The downturn is deeper and longer and after 5

years the economic recovery is not yet completed. Compared to non-financial recessions,

the average economic loss in banking crises, visually represented by the area between the

solid line and horizontal axis, is substantial.

Nevertheless, the most striking results stem from the conditional amplifications

predicted by the presence of relatively weaker debt position. The dashed lines, as before,

show how GDP deviates from the respective average paths when the expansion is

characterized by a debt overhang in the private (left panel) or public sector (right panel). In

line with the existing evidence, pre-recession debt overhangs in the private sector are

strongly linked to the presence of financial crises. When private debt is the underlying

problem driving the recession, it plays a prominent role in slowing down the recovery: after

five years from the recession, a sustained recovery in output fails to materialize. On the

contrary, it appears not to have any significant effect in amplifying the GDP fall during

non-financial recessions.
10The use of a small window minimizes the risk of erroneously identifying a non-financial recession as

financial, especially in highly volatile economies.
11Concerning the crisis dating, since these datasets cover different time periods and sets of countries, we

merge them using the following criteria: when at least one source documents the presence of a banking crisis,
we take it. Moreover, if alternative sources document starting years of a banking crisis that differ by one year,
we use the earliest one. Concerning the model in equation (2), notice that the new specification now requires
centering all of the RHS variables in relation to their means in the non-financial and financial recession bins,
respectively.
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Debt overhangs in the public sector, instead, appear as a more general leading indicator

of economic performance in bad times. In fact, they explain variation in economic

performance both in nonfinancial and financial recessions. This implies that having fiscal

space prior to recessions generally predicts less severe recessions and more rapid

recoveries, while entering a recession with a public debt overhang is instead associated

with additional output losses. In the next section, we deepen our analysis by studying the

interrelation between private and public debt dynamics in recession-recovery episodes.

4 Debt interlinkages in bad times

The 2008-09 global financial crisis and the 2011-12 European sovereign debt crisis have

shown that balance sheets can be strongly interrelated across sectors, especially in bad

times. To better understand the nature of these interlinkages and to detect the possible

presence of empirical regularities, we look at the conditional dynamics of private debt,

public debt, government expenditures, and access to IMF credit in the presence of a debt

overhang. First, we want to understand what happens to a debt overhang once a recession

takes place and how the presence of a debt overhang in one sector might translate to

another sector of the economy. The analysis of the conditional dynamics of private and

public debt is thus a natural step to take.

Second, we want to understand how the public sector behaves at times when aggregate

spending is going down. Does government spending tend to increase or decrease in

recessions? How does this pattern change in the presence of debt overhangs? Since the

automatic impact on the fiscal accounts works mostly through revenues, the literature has

typically identified government expenditures as a widely available indicator for assessing

the overall stance of fiscal policy, as it is the fiscal measure which is relatively less sensitivity

to GDP fluctuations (Kaminsky, Reinhart and Végh, 2004).

Finally, we want to study how the presence of debt buildups on the verge of recessions is

associated with the incidence of public borrowing constraints afterwards. To provide some

13



evidence on this issue, we follow Gavin and Perotti (1997) and look at the access to official

emergency credit during financial crises, measured by the net outstanding debt of a country

to the IMF, the main source of official credit of last resort.12 An increase in the IMF credit

outstanding can therefore be seen as a situation where resorting to a lender of last resort is the

only way to secure financing, either because financial market stress has become unbearable

or the country has lost market access.

In Figure 5 we investigate the evolution in real per-capita private debt, public debt,

government expenditures, and IMF credit outstanding in recession-recovery episodes,

starting from the business cycle peak. The solid lines, as usual, show the average path in

bad times. In our sample of recession-recovery episodes, these variables show

countercyclical dynamics. At times of falling economic activity, private and public debt

increase, the government spends more and fiscal stress, proxied by the evolution in IMF

credit, rises.

The bottom row shows that, when a recession is preceded by a weak public debt

position, public debt increases less, government expenditures are lower and fiscal stress is

much higher. Overall, these dynamics are consistent with the presence of low fiscal space.

However, our model predicts very similar dynamics also in the case of a private – not

public – debt overhang (top row). Why might it be the case? A possible explanation is that

recessions preceded by ex-ante private debt overhangs are associated with the formation of

ex-post public debt overhangs. In this regard, we find that the presence of a weak debt

position in the private sector before a recession predicts an intense deleveraging dynamics

and a rapid acceleration in the accumulation of public debt. These trajectories entail the

presence of a more intense debt redistribution from the private to the public sector, likely

reinforced by “below the line” fiscal operations, i.e. outlays made to acquire financial assets

from the private and financial sectors

Figure 6 shows that these correlations hold in both nonfinancial and financial recessions.

12One way to measure fiscal stress is to look at the spread between the long-term government bond of the
country of interest relative to the one of another “safe” country. Since long-term bonds were introduced only
starting from the 1980’s, this metrics is not available in most of our recession-recovery episodes.
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Specifically, a private debt overhang predicts higher public debt, lower government

spending and higher access to IMF credit also in nonfinancial recessions, although these

dynamics are to a certain extent more muted as compared to financial recessions. The same

holds for public debt overhangs, which are associated with spending reductions and higher

fiscal stress in both nonfinancial and financial recessions. Overall, these patters suggest that

in bad times the difference between private and public debt might become blurred:

building fiscal space in good times might not be sufficient to maintain it in bad if debt is

excessive in other sectors of the economy.

5 Robustness checks

We simulate scenarios where a country enters a recession-recovery episode with a debt level

and a debt buildup which are both relatively high. Given this definition, a natural extension

of our baseline model consists in adding an interaction term between the debt level and the

debt buildup. Accordingly, the local projection model becomes as follows:13

∆hyi,p+h

gdpi,p
= θh+

+ βP RB
h ∆5PRYi,p + βP RL

h PRYi,p + βP RI
h ∆5PRYi,pPRYi,p+

+ βP UB
h ∆5PUYi,p + βP UL

h PUYi,p + βP UI
h ∆5PUYi,pPUYi,p+

+ γh∆5 lnXi,p + αhi + ui,p+h.

(3)

As shown in Figure 7, our baseline results are robust to the inclusion of a sign-dependent

interaction.

Next, we check the robustness of our results by excluding each time a group of

observations related to a specific country or a specific year. As shown in Figure 8, our main

findings appear to be overall robust, especially in the case of a public debt overhang. In the

case of a private debt overhang, instead, we find that specific groups of observations tend to

13Assuming the standardization of the variables of interest, private and public debt overhangs are now given
by the following convolutions of parameters: βP RB

h + βP RL
h + βP RI

h and βP UB
h + βP UL

h + βP UI
h .
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strengthen or weaken the intensity of such effects without, however, affecting their signs.

Panel (a) of Figure 8 shows how the estimated effects change when we remove a group

of observations related to a specific year, allowing to assess whether our baseline findings

are driven by specific global or regional recessions.14 We find that the inclusion of the group

of recession-recovery episodes started in 2008 (i.e. with business cycle peaking in 2007) tend

to strengthen the negative effect of having a private debt overhang on GDP, private debt

and public debt. This is not a surprise since most of these episodes where characterized by

the presence of a banking crisis which, as shown in Figures 4 and 6, are associated with a

stronger private debt amplification.

Panel (b) of Figure 8 shows how the estimated effects change when we remove a group

of observations related to a specific country. In this case we do not find robust evidence that

a particular country is driving the intensity of our estimates. The only minor exception is

represented by the effect of a private debt overhang on private debt, which is slightly less

intense when we remove Iceland from the sample. This is not a surprise since Iceland entered

the financial recession in 2008 with a 5-year buildup in private debt approximately equal to

150 percent of GDP, one of the largest values in the sample (see Figure 2). Also in this case,

however, the directions of the identified amplifications tend to hold once we remove such

extreme events.

Finally, we re-estimate our baseline model by splitting the sample between advanced and

emerging economies. As shown in Figure 9, also in this case the conditional effects of debt in

predicting economic performance in bad times result to be robust. GDP is amplified by both

private and public debt overhangs. Private debt tends to collapse especially after private

debt overhangs and public debt builds rapidly after a private debt overhang. Government

expenditures tends to go down after both a private and a public debt overhang, and IMF

credit increases more after a private debt overhang.

The only relevant difference is given by the path of public debt predicted by a public debt

14In this regard notice that, since recessions and crises are not necessarily synchronized across countries, our
event analysis prevents us from specifying time fixed effects in the baseline model.
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overhang. While in advanced economies public debt tends to rise by more after a public debt

overhang, in emerging economies it goes down. However, in both cases, our main result that

public debt tend to build more rapidly if preceded by a private – not public – debt overhang

still holds.

6 Conclusions

In this paper, we have used a large sample of recession-recovery episodes to assess the

empirical association between debt positions in good times and economic performance in

bad. The analysis has been carried out taking into account the role of both public and

private debt at the same time. We find that, independently from the sector it belongs to, a

debt overhang tends to predict additional GDP losses in recessions-recovery episodes.

However, while the presence of a private credit overhang seems to matter almost

exclusively during banking crises, a government debt overhang plays a role also in

downturns which are not characterized by financial sector disruptions. Putting it

differently, conditionally on being in a recession, having low fiscal space is a more general

predictor of lower economic performance. These results point to the importance of building

ex-ante fiscal space in order for the policymakers to be able to run countercyclical fiscal

policies in bad times.

However, our analysis also suggests that building fiscal space in good times might not be

sufficient to maintain it, ex-post, in bad. This because fiscal space can be rapidly exhausted if

private debt is excessive when the recession hits. Indeed, we document that a debt overhang

in the private sector predicts a rapid deterioration of the public balance sheet, which typically

results in a debt redistribution from the private to the public sector. In addition, we also find

that a private debt overhang predicts a subdued evolution in government expenditure and

a rise in fiscal stress; dynamics which are commonly associated with a public – not private

– debt overhang. Accordingly, our results strongly point out that public and private debt

positions should be assessed jointly, because they are naturally interrelated.
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These stylized facts have important policy implications. Since there is no explicit

commitment or obligation on the part of the government to bail out private sector liabilities,

debt overhangs arising in the private sector are not usually perceived as contingent

liabilities on the public balance sheet. Our findings suggest that private sector indebtedness

should instead be recognized as a relevant factor in assessing the soundness of the fiscal

position. In bad times, the difference between private and public debt might become

blurred, making it difficult for policymakers to assess a debt position by only looking at a

specific sector of the economy.

Our analysis is a first step in better understanding the interconnections between public

and private debt in bad times. In particular, we shed light on a number empirical

regularities which arise during infrequent (rare) events such as recessions and financial

crises. Although we have shown that an empirical predictive association exists between

debt overhangs, emergence of fiscal stress and reduction in government expenditures, we

do not propose a structural rationalization of these stylized facts. For example, the

prediction of lower government expenditures in recessions preceded by relatively weaker

debt positions might be due to the emergence of borrowing constraints during crises, but

also possibly to reduced fiscal sustainability due to lower growth prospects, or both. More

analysis will be needed to uncover the structural drivers of these dynamics and we leave

this for future research.
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Figure 1. Economic performance in recession-recovery episodes
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Note. Empirical distribution of GDP in the first five years following a business cycle peak (p). The dashed line
is the average. The solid line is the median. The bands show different percentile intervals: 35th-65th (30%),
20th-80th (60%), 5th-95th (90%).
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Figure 2. Sample distributions of debt positions at the business cycle peak
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Figure 3. Debt overhangs and recession-recovery episodes
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Note. Dynamics of real per capita GDP, starting from the year preceding a recession (peak). The solid line shows
the average path in recession-recovery episodes, while the dashed line shows how the path deviates when the
recession is preceded by a debt overhang. The gray shade is the one-standard deviation confidence interval,
which is based on robust standard errors, clustered by country
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Figure 4. Debt overhangs and financial crises
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Note. Dynamics of real per capita GDP, starting from the year preceding non-financial (blue lines) and financial
(red lines) recessions. The solid line shows the average path in recession-recovery episodes, while the dashed
line shows how the path deviates when the recession is preceded by a debt overhang. The gray shade is the
one-standard deviation confidence interval, which is based on robust standard errors, clustered by country

24



Figure 5. Transmission mechanism
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from the year preceding a recession. The solid line shows the average path in recession-recovery episodes, while
the dashed line shows how the path deviates when the recession is preceded by a debt overhang. The gray shade
is the one-standard deviation confidence interval, which is based on robust standard errors, clustered by country
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Figure 6. Transmission mechanism in financial crises
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Note. Dynamics of real per-capita private debt, public debt, government expenditures, and IMF credit, starting
from the year preceding non-financial (blue lines) and financial (red lines) recessions. The solid line shows
the average path in recession-recovery episodes, while the dashed line shows how the path deviates when the
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which is based on robust standard errors, clustered by country

26



Figure 7. Robustness: including a debt buildup–level interaction
−

4
−

2
0

2
4

p +1 +2 +3 +4 +5

Private debt overhang
GDP

−
4

−
2

0
2

4

p +1 +2 +3 +4 +5

Public debt overhang
GDP

−
10

−
5

0
5

10

p +1 +2 +3 +4 +5

Private debt overhang
Private debt

−
10

−
5

0
5

10

p +1 +2 +3 +4 +5

Public debt overhang
Private debt

0
5

10
15

20

p +1 +2 +3 +4 +5

Private debt overhang
Public debt

0
5

10
15

20

p +1 +2 +3 +4 +5

Public debt overhang
Public debt

−
4

−
2

0
2

4

p +1 +2 +3 +4 +5

Private debt overhang
Government expenditures

−
4

−
2

0
2

4
p +1 +2 +3 +4 +5

Public debt overhang
Government expenditures

0
1

2
3

p +1 +2 +3 +4 +5

Private debt overhang
IMF credit

0
1

2
3

p +1 +2 +3 +4 +5

Public debt overhang
IMF credit
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interval, which is based on robust standard errors, clustered by country
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Figure 8. Robustness: excluding one group of observations at a time
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(b) By country (deviation from average path)
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Note. Dynamics of real per-capita GDP, private debt, public debt, government expenditures, and IMF credit,
starting from the year preceding a recession. The dashed lines show the deviation from the average path once a
group of observations are excluded from the estimation (by year or by country).
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Figure 9. Robustness: splitting sample by country group

(a) Advanced economies

−
4

−
2

0
2

4
6

p +1 +2 +3 +4 +5

Private debt overhang
GDP

−
4

−
2

0
2

4
6

p +1 +2 +3 +4 +5

Public debt overhang
GDP

−
15

−
10

−
5

0
5

p +1 +2 +3 +4 +5

Private debt overhang
Private debt

−
15

−
10

−
5

0
5

10

p +1 +2 +3 +4 +5

Public debt overhang
Private debt

0
10

20
30

p +1 +2 +3 +4 +5

Private debt overhang
Public debt

0
10

20
30

p +1 +2 +3 +4 +5

Public debt overhang
Public debt

−
2

0
2

4
6

p +1 +2 +3 +4 +5

Private debt overhang
Government expenditures

−
2

0
2

4
6

p +1 +2 +3 +4 +5

Public debt overhang
Government expenditures

0
1

2
3

p +1 +2 +3 +4 +5

Private debt overhang
IMF credit

0
1

2
3

p +1 +2 +3 +4 +5

Public debt overhang
IMF credit

(b) Emerging market economies
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Note. Dynamics of real per-capita GDP, private debt, public debt, government expenditures, and IMF credit,
starting from the year preceding a recession in advanced economies and emerging economies. The solid line
shows the average path in recession-recovery episodes, while the dashed line shows how the path deviates
when the recession is preceded by a debt overhang. The gray shade is the one-standard deviation confidence
interval, which is based on robust standard errors, clustered by country
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Table A1. List of business cycle peaks (t = p) included in the local projections

Algeria EME 1996, 2008
Argentina EME 1969, 1974, 1977, 1979, 1984, 1987,

1994, 1998, 2008, 2011
Australia AE 1973, 1981, 1990, 2008
Austria AE 1974, 1977, 1980, 1992, 2008, 2012
Barbados EME 2000, 2008
Belgium AE 1974, 1980, 1992, 2007, 2011
Belize EME 2004, 2006, 2010, 2012
Bosnia and
Herzegovina

EME 2008, 2011

Brazil EME 1969, 1980, 2002, 2008
Brunei EME 2006, 2011
Canada AE 1956, 1981, 1989, 2007
Chile EME 1971, 1981, 1998, 2008
Colombia EME 1974, 1979, 1981, 1997
Costa Rica EME 1974, 1979, 1984, 1990, 1995, 2000,

2008
Czech Republic AE 2008, 2011
Denmark AE 1973, 1979, 1987, 1992, 2007, 2011
Dominican Republic EME 1977, 1981, 1983, 1987, 1989, 2002,

2008
Equatorial Guinea EME 2005, 2008, 2012
Finland AE 1975, 1989, 2008, 2011
France AE 1974, 1992, 2007, 2011
Gabon EME 1998, 2008
Germany AE 1966, 1974, 1980, 1992, 2001, 2008
Greece AE 1973, 1979, 1986, 1989, 1991, 2007
Guatemala EME 2000, 2008
Hungary EME 2008, 2011
Iceland AE 1960, 1966, 1982, 1987, 1990, 1994,

2001, 2007
India EME 1970, 1973, 1975, 1978, 1990
Iran EME 2007, 2011
Ireland AE 1974, 1982, 2007, 2011
Israel AE 1990, 2000, 2008
Italy AE 1974, 1992, 2002, 2007, 2011
Jamaica EME 1999, 2001, 2007, 2011

Japan AE 1973, 2007, 2010
Korea AE 1979, 1997
Kuwait EME 1998, 2000, 2006, 2008, 2012
Lebanon EME 1998, 2001, 2004, 2010
Libya EME 1996, 2000
Luxembourg AE 2007, 2011
Malaysia EME 1997, 2000, 2008
Mexico EME 1981, 1985, 1994, 2000, 2008
Morocco EME 1996, 1998
Netherlands AE 2001, 2008, 2011
New Zealand AE 1975, 1978, 1982, 2007
Norway AE 1977, 1981, 1987
Pakistan EME 2000, 2008
Panama EME 1957, 1973, 1979, 2000, 2008
Paraguay EME 1995, 1997, 2008, 2011
Peru EME 1975, 1981, 1984, 1987, 1991, 1997,

2000, 2008
Portugal AE 1974, 1983, 1992, 2002, 2008, 2010
Seychelles EME 1993, 1998, 2000, 2007
Singapore AE 1997, 2000, 2007
Slovenia AE 2008, 2011
South Africa EME 1971, 1974, 1981, 1984, 1989, 1997,

2008
Spain AE 1978, 1980, 1992, 2007
Sweden AE 1976, 1990, 2007, 2011
Switzerland AE 1974, 1981, 1990, 1994, 2001, 2008
Syria EME 1996, 1998, 2002
Thailand EME 1996, 2008
Turkey EME 1977, 1979, 1982, 1988, 1990, 1993,

1997, 2000, 2007
United Kingdom AE 1957, 1973, 1979, 1990, 2007
United States AE 1956, 1969, 1973, 1979, 1981, 1990,

2000, 2007
Uruguay EME 1981, 1989, 1994, 1998
Venezuela EME 1970, 1974, 1977, 1984, 1988, 1992,

2008, 2012

Note. The list shows the peaks (t = p) that are used, at least once, for the estimation of the local projection
models (1). A generic country i at time p is included only if (a) all the corresponding LHS and RHS observations
are available, and (b) it has experienced at least two recessions in the available sample. The years in blue are
non-financial peaks. The boldfaced years in red are financial peaks.
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