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Global debt as share of GDP peaked at 258 percent of GDP in 2020 during the COVID emergency, and
decreased afterwards, remaining however at levels higher than pre-COVID?. As nations face high levels of
public debt, the role of the composition of debt, particularly the hierarchy between senior and subordinated
claims, is crucial to understand debt dynamics that can affect the cost of accessing new credit as well as the
sustainability of debt.

The hierarchy between senior and subordinated claims, or the seniority structure of debt, refers to the
priority with which creditors are repaid when a debtor country is unable to repay all obligations on time.
The legal and de facto seniority structure of debt may differ, with the de facto structure being dependent
not only on the legal contracts, but also on established conventions. Schlegl et al. (2019) have provided
evidence on the de facto seniority structure of debt. The authors show that sovereign borrowers selectively
default on their creditors, and they find that the IMF and multilateral creditors hold the most senior status,
while unexpectedly finding that bilateral official loans are treated as less senior than Bonds creditors. The
latter finding differs from the general convention that bilateral official loans are at least as senior as private
loans, in line for example with the comparability of treatment principle of the Paris Club.

Given potential differences in how countries prioritize repayments to different creditors, the composition
of debt could affect the cost of new credit and the outcome of debt restructuring negotiations. Indeed, the
manner of restructuring negotiations is not independent of the creditor hierarchy, as it may be affected by
the presence of preferred creditors, the share of senior debt in the total debt stock, and the need, during
periods of severe stress, to preserve sources of financing that could continue to lend when markets
withdraw.

As a result, the composition of debt by creditor type can be an important determinant of sovereign risk,
although existing theoretical and empirical literature has documented an ambiguous effect of creditors
seniority on sovereign financing. On one hand, the intervention of multilateral creditors can play a catalytic
role by facilitating access to financing during crises (Corsetti et al., 2006; Boz, 2011). On the other hand,
an excessive share of senior debt can lead to a subordination effect, increasing the risk premiums demanded
by junior creditors (Dell’Erba et al., 2013; Steinkamp and Westermann, 2014). The works of Broner et al.
(2014) illustrate the potential conflicts and inefficiencies generated by the presence of multiple creditors
with various seniority statuses, which can lead to debt crises. Additionally, the models of Diamond & Rajan
(2001) and Gennaioli et al. (2014) demonstrate how seniority can influence market liquidity and exacerbate
financial crises during times of stress. This perspective is complemented by the analysis of Arellano &
Ramanarayanan (2012), which considers the effect of a country's reputation on its financing costs and
access to credit, taking into account the debt structure. In the European context, Steinkamp and Westermann
(2014) have shown that an increase in the share of multilateral loans in public debt is correlated with a rise
in sovereign bond spreads, reflecting an increased risk premium for subordinate creditors. These findings
are particularly relevant for developing economies, where dependence on official creditors is more marked
and access to financial markets may be more volatile (Saravia, 2010). Sometimes, this dependence prompts

2 International Monetary Fund (IMF). 2025. “2025 Global Debt Monitor.” Fiscal Affairs Department, Washington, DC: International
Monetary Fund, September.



governments to austerity to avoid high restructuring costs, although in some cases, increased senior debt
can lead to more lenient fiscal policy (Corsetti & Dedola, 2016; Cheelo et al., 2023). Corsetti and Dedola's
(2016) modeling underscores this idea, finding that creditor seniority can not only affect borrowing costs
but also alter the incentives of states to generate budget surpluses or restructure their debt during crises.

Building on this literature, our paper empirically revisits the de facto seniority structure of debt and
investigates how the composition of debt by creditor type can impact countries’ likelihood to experience
debt crises and their ability to tap international capital markets.

By exploiting disaggregated debt data from 119 emerging markets and developing economies from 1980
to 2022, we show that on average the IMF and the World Bank are the most senior creditors. Unlike in the
results of Schlegl et al. (2019), we find that sovereigns facing repayment difficulties are more likely to
default on private claims, such as bondholders or commercial banks, than on official bilateral creditors.
Commercial banks in turn are the least likely to see their repayments prioritized. The seniority of bilateral
creditors is in line with general convention, which draws from the Paris Club principles on comparability
of treatment, the G20 Common Framework, and the important role of bilateral lenders during crises.

Our empirical results show that while a positive conditional correlation exists between debt from other
creditor groups and the likelihood of a debt crisis, this is not true in the case of an increase in debt
outstanding to the IMF as share of Gross National Income (GNI)’. The mitigating effect of IMF loans on
the likelihood of debt crisis remains significant for countries with debt stock surpassing 100 percent.
Moreover, the results show that an increase in borrowing from the IMF is associated with an improvement
in market access proxies, as measured by bond spreads. Instead, an increase in borrowing from more junior
creditors is associated with an increase in bonds spreads. The estimation of this impact however, may be
affected by selection bias, as countries’ characteristics may affect both their access to markets and the
composition of their debt. While we are able to address this issue in the case of IMF borrowing with an
instrumental variable strategy, the case of other multilateral creditors and other lending comprises different
rules and agencies and addressing the bias is less straightforward, and the subject of further research on this
topic.

The remainder of the paper is organized as follows: Section 2 describes the data. Section 3 introduces new
evidence regarding the seniority structure of debt. Section 4 describes our empirical strategy and the results
of the analysis. Section 5 delves into robustness tests to validate the reliability of our findings. Finally,
Section 6 concludes by summarizing our main findings.

3 We use creditor-specific debt as a share of GNI in our baseline results to measure the macroeconomic exposure associated with
each creditor category and its relationship with sovereign risk and debt sustainability. We complement the baseline analysis with
robustness tests based on creditor shares in total debt, allowing us to isolate the compositional dimension more directly.
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This analysis uses annual data spanning the period from 1980 to 2022, including 119 emerging market
and developing economies. We categorize external creditors into five distinct groups based on the World
Bank’s classification as used in the International Debt Statistics: (i) bilateral creditors; (ii) multilateral
institutions, excluding the IMF; (iii) bondholders*; (iv) long-term commercial bank loans and credits, which
include syndicated bank loans and supplier credits extended by exporters and other vendors of goods; and
(v) the International Monetary Fund (IMF)>. We use data on debt stocks from IDS, and debt defaults from
the BoC-BoE sovereign default database (see Beers et al., 2023). In the context of the IMF, the BoC-BoE
sovereign default database generally reports payments overdue for at least 6 months as payments in arrears,
although the IMF has ultimately never incurred ultimate losses on its loans as even in instances of delayed
payments, the IMF has eventually been repaid.®
To measure sovereign risk, we employ a dummy variable indicating sovereign debt crises as defined by
Laeven and Valencia (2020).” We use bond yield spreads from the J.P. Morgan EMBIG index®, and data
on sovereign ratings, calculated using the average ratings from the three primary credit rating agencies:
Moody's, Fitch, and Standard & Poor's (S&P).” Additionally, our analysis incorporates a range of control
variables, including GDP per capita, GDP growth, the VIX index, which measures expected stock market
volatility, the ratio of short-term debt to total external debt, a dummy variable for prior debt restructurings,
a dummy variable indicating banking crises, and foreign direct investment (FDI) flows, among others.
Tables Al and A2 in the Appendix provide a detailed overview of all the variables used in our analysis,

accompanied by descriptive statistics.

To provide an initial descriptive overview, Figure 1 complements the summary statistics by providing
descriptive evidence on the relationship between sovereign bond spreads and the composition of external
debt. The simple pairwise correlations point to some differences across creditor groups. IMF debt is weakly
negatively correlated with EMBI spreads, while multilateral debt excluding the IMF is essentially
uncorrelated with spreads. By contrast, bilateral debt displays a more pronounced negative correlation with
spreads, whereas private debt is positively correlated with sovereign spreads. Although purely descriptive,
these patterns are consistent with the paper’s broader argument that creditor composition is associated with

different market perceptions of sovereign risk. These figures should not, however, be interpreted as

4 Debt securities issued in capital markets with a maturity of exceeding one year.
5 The IMF is treated separately due to its unique role in the international financial system.
8 BoC-BoE Sovereign Default Database: Methodology and Assumptions. See https://www.bankofcanada.ca/2023/07/technical-report-124/

7 A debt crisis is identified when a government fails to meet its principal or interest payments by the due date or engages in a debt restructuring
under less favorable terms.

8 The data is limited to a selected number of developing economies and is available since 1994, although the starting point varies by country.

° For our empirical analysis, all ratings have been standardized to a 21 point scale, following the methodology established by Fuchs and Gehring
(2017), where an "AAA" rating is assigned the maximum score of 21, while "C" and "D" ratings receive the minimum score of one (1).



evidence of causality, since debt composition itself may be shaped by underlying macroeconomic

conditions and market access.

Figure 1: Scatter Plots of Sovereign Bond Spreads and Debt Composition by Creditor Type
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3.Evidence on the Seniority Structure of Debt

The distribution of creditors has undergone significant changes over the last 45 years. The 1990s were
marked by a notable increase in the share of bonds relative to bank loans and commercial credits,
particularly following the Brady debt restructuring agreements. Although bilateral creditors and the IMF
experienced a slight decline after the 1990s, the overall share of official lending, including other
multilaterals, has remained broadly steady. As shown in Figure 2, new lenders such as China have also
strengthened their role.

Figure 2: Composition of Sovereign External Debt by Creditor Group
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Against this backdrop, we look at whether creditors’ treatment has also changed over time. Traditionally,
multilateral institutions such as the IMF and the World Bank have enjoyed senior creditor status, followed
by bilateral creditors grouped within the Paris Club and private creditors (bondholders and commercial
banks). The seniority of the IMF and of multilateral creditors is usually supported by the Paris Club, with
multilateral credit excluded from restructuring. The de-facto senior status is seen as supporting the
stabilizing role of multilateral institutions, perceived as lenders of last resort (Fischer, 1999 and Steinkamp

INTERNATIONAL MONETARY FUND 8



and Westermann, 2014). In addition, the IMF and WB have implemented policies on arrears that regulate
lending to countries in arrears (IMF, 2015 and 2022).

However, seniority of creditors may have changed over time, as creditors implemented policies to deal with
arrears, the international financial system evolved, new creditors like China increased their global role, and
a succession of systemic shocks (2008 crisis, Covid-19 pandemic) took place.!” In the following, we
empirically evaluate the seniority of the main groups of lenders over time.

Measuring Seniority

Recent research by Schlegl et al. (2019) has explored the treatment of creditors in default scenarios. The
authors propose two indicators to evaluate seniority, based on arrears to different types of creditors (relative
percentage of amounts in arrears indicator) and on the magnitude of creditors’ losses, and provide empirical
evidence confirming that multilateral institutions like the IMF and World Bank are senior creditors.
However, the authors find that, contrary to conventional understanding, bilateral creditors are not senior to
private creditors. The authors also find that the average haircut on official creditors’ debt is higher than the
one on private creditors.

Building upon this research, we replicate the relative percentage of amounts in arrears indicator computed
in Schlegl et al. (2019) using the BoC-BoE data on defaults (while the authors use arrears data obtained
from the World Bank's Debt Reporting System). The BoC-BoE database classifies as defaults cases in
which “debt service is not paid on the due date or within a specified grace period or payments are not made
within the period specified under a guarantee”.!' This does not imply that payments are not eventually
made, in the case of IMF, as mentioned above, loans have historically been ultimately repaid, so the dataset
includes payments with reported protracted delays'?. The indicator includes two elements: the first
component (A) reflects the absolute scale of sovereign defaults per unit of loan from a specific creditor
group, for a given country, and the second component (B) measures the absolute scale of sovereign defaults
per unit of loan of all creditors, for a given country. The indicator captures the difference (A-B) between
the sovereign default-to-debt ratio of a specific creditor group and the total sovereign default-to-debt ratio

of all creditors, for a given country.

0 According to Horn, Reinhart, and Trebesch (2021), China has become the largest official lender to developing and emerging
countries.

" BoC-BoE Sovereign Default Database: Methodology and Assumptions

2 The sources on IMF’s payment arrears and payment rescheduling are IMF annual reports, Article IV reports on member countries,
use of IMF credit as reported in the IMF’s International Financial Statistics and reports by the IMF on cases of protracted
arrears. Utilizing these data and information on loan charges, cumulative interest arrears and charges are calculated and
applied to the principal amount of loans and overdue quota amounts reported as being in arrears for at least six months. See
https://www.bankofcanada.ca/2023/07/technical-report-124/



(A) (B)

RPID = defaulti _ Yrdefault;t )

debt;+Sovereigndefault;;  Xr(debt;y +Sovereign default; )

This formula measures, for a given country i at a given time t, the difference between the default-to-debt
ratio of a specific creditor group k and that of the entire creditor portfolio, ranging within [-1, 1]. This
approach allows for an analysis of how creditors compare to each other in terms of seniority during periods
of repayments difficulties. A negative RPID indicates a preferential treatment in debt repayment, whereas
a positive RPID signals a less preferential treatment in debt repayment practices. In other words, creditors
with a negative RPID are favored and experience fewer defaults rates than the average, while those with a
positive RPID experience higher default rates compared to their counterparts.

This methodology mitigates the risk of the seniority ranking being affected by specific economic
characteristics of the country, focusing instead on the actual status of creditors using total debt and default
data. By calibrating outcomes according to each country’s borrowing structure, the RPID allows for a
relative comparison among creditors.

Stylized Facts on Seniority

Figure 3 presents the RPID for various creditor groups for the overall sample of countries, and figures 4
and 5 present the results by income groups. '

Figure 3 shows that the IMF and the World Bank display the most negative RPID values in the sample,
confirming their seniority. This result is robust and consistent with the existing literature. Schlegl et al.
(2019) already established the IMF as the most senior creditor, and our replication of the RPID measure,
applied to an extended sample covering the period 1980—2022, corroborates this finding over a longer time
horizon. The World Bank is found to benefit from a comparable seniority status.

Official bilateral creditors also display negative RPID values on average, ranking second behind
multilateral creditors. This result is of particular importance as it diverges from the findings of Schlegl et
al. (2019), who find that bilateral creditors are treated as less senior than private creditors. Several factors
may explain this divergence from Schlegl et al. (2019). First, their analysis covers the period 1979-2006,
whereas our sample extends to 2022. Second, the rise of non-Paris Club bilateral creditors since the 2000s
has profoundly altered the structure of bilateral debt flows, which may affect the default dynamics observed.
Third, differences in data sources and the proxies used to measure seniority — as discussed above — may
introduce discrepancies in the measurement of arrears, particularly for bilateral creditors where reporting

3 The classification by income group is the World Bank categorization of countries based on income level.



may be less systematic. Our result is instead consistent with the general convention that official bilateral
loans receive preferential treatment relative to private claims, in line with the Paris Club's comparability of
treatment principle and the G20 Common Framework. The Paris Club, as a coordination mechanism among
official bilateral creditors, has historically structured sovereign debt restructurings around a comparability
of treatment principle that implicitly preserves the relative seniority of official creditors over private ones.
The G20 Common Framework, adopted in 2020, extends this logic to a broader set of bilateral creditors,
including non-traditional members. Recent work has documented that the implementation of this
framework has been slower than anticipated in several recent cases reflecting the coordination challenges
inherent in a more fragmented and heterogeneous official creditor landscape than in previous decades
(Gelpern et al., 2023; Horn, Reinhart, and Trebesch, 2021). These coordination frictions may partially
explain the temporal variations observed in the RPID of creditors.

Private creditors — bondholders and commercial banks — display positive RPID values, indicating that
they bear a higher-than-average share of defaults. This result is consistent with several strands of the
literature and has direct and important economic implications. On one hand, Panizza et al. (2009) document
that sovereign bonds in emerging markets are particularly exposed to political and economic risk
fluctuations, while Trebesch and Zabel (2017) show that restructurings involving bondholders are
associated with larger haircuts and longer resolution delays. On the other hand, subordinated claims imply
that creditors incorporate ex ante a subordination risk premium into the conditions under which they are
willing to lend. Steinkamp and Westermann (2014) showed empirically, in the European context, that an
increase in the share of senior multilateral debt in the total debt stock is associated with wider sovereign
bond spreads — a subordination mechanism that our results confirm in the broader context of emerging
market and developing countries, with the exception of the IMF. This seniority structure also affects the
dynamics of restructuring negotiations: knowing that they will be treated as junior, private creditors tend to
demand stricter lending conditions, shorter maturities, and higher rates ex ante, or to withdraw from markets
when stress is perceived, amplifying the sudden stop dynamics documented by Calvo (1998). We find that
on average commercial banks are treated as less senior compared to bondholders. This could be explained
by their exposure to higher-risk countries through syndicated loans, by more diffuse bargaining power in
restructurings, and by the historical losses absorbed during the debt crises of the 1980s.

We identify overlaps between senior creditors and other creditor groups in the dynamics of sovereign
defaults observed at the country-year level. These overlaps are not widespread across the full sample.
Instead, they are concentrated in a limited number of countries and occur within relatively well-defined
historical sequences.

A first wave spans the 1980s and the early 1990s. It mainly concerns Latin America, as well as a number
of low-income countries facing balance-of-payments crises. This wave includes notable episodes in Peru
(1985-1993), Vietnam (1985-1993), and Zambia (1986—1994). A second sequence emerges in the 1990s
and the early 2000s, in contexts of political transition or post-conflict adjustment, for example in Bosnia
and Herzegovina (1992-2000), Iraq (1990-2005), and Liberia (1998-2008). Finally, a more recent phase
extends into the 2010s and 2020s, marked by prolonged episodes of distress, especially in Sudan (1981—
2021), Somalia (2005-2020), and Zimbabwe (2003-2022).

The configuration of creditors involved also varies across episodes. Overlaps with bilateral creditors appear
especially persistent in Sudan, Somalia, and Zimbabwe. Overlaps involving banks are more commonly

11
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observed in episodes of political transition (e.g. Peru) or conflict (e.g. Iraq). By contrast, overlaps with
bondholders are concentrated in a few large-scale market default episodes, notably Argentina (2002—2003),
Cote d’Ivoire (2001 and 2005-2008), and Zambia (2021-2022).

Figure 3: Creditors’ RPIDs (Overall sample)
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Figure 4: Creditors’ RPIDs (Low- and middle-income countries)
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Figure 5: Creditors’ RPIDs (Upper middle-income countries)
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Source: Authors’ calculations. Figures 3-5 are based on data from the World Bank’s International Debt Statistics
(IDS) and the Bank of Canada—Bank of England Sovereign Default Database.

To rule out the hypothesis that the observed seniority structure merely reflects countries’ economic
characteristics, in particular a classification based on income groups, and to address the risk that changing
or endogenous group definitions may bias the results, we conduct robustness checks based on subsamples
defined by observed financial conditions. More specifically, we distinguish countries according to their
participation in an IMF-supported program, and episodes of financial crises.

The results, reported in Appendix Figures A1 and A2, confirm the overall stability of preferred creditor
status. The repayment hierarchy identified in our data therefore does not appear to be a result of the initial
country classification, but rather the expression of a more general pattern of prioritization in sovereign
repayment decisions. Across all subsamples, claims by the IMF and the World Bank consistently appear as
the most senior, with the lowest RPIDs. Bilateral creditors also occupy a relatively privileged position,
ranking robustly behind multilateral institutions but ahead of private creditors. By contrast, bondholders,
and especially commercial banks, display higher RPIDs, indicating that they bear a larger share of
repayment interruptions and therefore occupy the most junior positions in the effective repayment
hierarchy.



Creditor Composition and Debt crises

Previous research has primarily focused on the impact of IMF programs on sovereign access to other
lending, as well as sovereign debt rescheduling (e.g. Bai et al 2024, and Krahnke 2023). This study
complements existing literature by exploring the influence of sovereign debt composition, particularly the
seniority hierarchy among creditors, on the likelihood of debt crises and market access.

First, we analyze the likelihood of a debt crisis using a probit model, which assesses the impact of public
debt ratios of each creditor group as a percentage of gross national income on the occurrence of debt crises.
Second, we use an instrumental variable to address endogeneity issues for IMF lending. Finally, we
investigate market access to capture investor responses to changes in creditor composition.

To assess the impact of debt composition on the likelihood of debt crises occurring, we estimate the
following linear probability model:

Prob(Debt Crisis = 1) = ,IMF; . + [, Multilateral ;, + B3Bilateral;; + f,Bondholders;, +
psCommercial Bank;, + 6 X;¢ +1; + 1 + & ¢ 2)

In this model, the dependent variable, Prob(Debt Crisis = 1), is a binary variable that takes the value 1
if a debt crisis occurs in country i during year t. The regressors include IMF debt, other multilateral debt,
bilateral debt, bond debt, and commercial bank debt.'* X; ; represents a vector of macroeconomic variables
including the logarithm of GDP per capita, capturing baseline economic development; annual GDP growth
rates, proxying for cyclical fiscal capacity; the CBOE Volatility Index (VIX), the ratio of short-term
external debt to total external debt, signaling near-term liquidity pressures; and net FDI flows, reflecting
foreign investor confidence in institutional stability.

To address historical debt issues, we also incorporate two critical dummy variables. The first identifies
countries that have undergone private or official debt restructurings within the preceding five-year window.
The second flags economies with at least one systemic banking crisis in the sample period, acknowledging
the dual sovereign-banking risk nexus documented in the literature (Reinhart and Rogoff, 2011). These
indicators mitigate omitted variable bias by accounting for institutional memory among investors and
structural vulnerabilities. Finally, country fixed effects 7; control for time-invariant unobserved
characteristics specific to each country, whereas year fixed effects u, capture year-specific shocks that may
impact all countries. The term &; ; represents the error term of the model.

Table 1 illustrates the marginal effects of sovereign debt composition, broken down by creditor type, on the

4 These indicators are expressed as a share of GNI.



probability of debt crisis. Columns 1 to 5 separately analyze the impact of each type of creditor, while
column 6 provides an overview by considering all creditors simultaneously, offering a clearer
understanding of how debt composition influences risk of debt crisis. As explained in more detail below,
the composition of debt is not exogenously assigned to countries however, so the results in this table cannot
be interpreted causally.

The results indicate that private debt, particularly the share of bonds, is positively associated with the
likelihood of a sovereign debt crisis. In other words, a one percentage point increase in the share of bonds
held as debt (as percentage of GNI) is associated with a rise of between 0.24 and 0.29 percentage points in
the probability of a crisis. This effect can be explained by the volatility of bond markets, which are sensitive
to liquidity shocks and economic fluctuations. During periods of economic downturn, bondholders demand
higher returns, exacerbating financial pressures. In contrast, commercial and bank loans do not have a
significant correlation with default probability, possibly due to their contractual flexibility and the long-
term relationships between lenders and borrowers, which tend to be more resilient to economic turbulence,
thus mitigating their influence on crisis risk.

An increase in official debt, including multilateral (other than IMF) and bilateral loans, is also positively
associated with the likelihood of a debt crisis. A one percent increase in multilateral loans is associated with
an increase in the probability of default by an estimated 0.30 percentage points, while an increase in bilateral
loans is associated with a 0.43 percentage points increase in risk. This can be explained by the fact that
these loans are often granted in contexts where the country’s economic situation is already fragile, reflecting
a selection bias of countries in more fragile economic conditions accessing multilateral funding, and cannot
be interpreted as a causal effect of official lending on the likelihood of debt crises.

Unlike other types of debt, IMF credit outstanding is associated with a reduction in the probability of
sovereign. The coefficients in columns (1) and (6) show that an increase in IMF debt is associated with a
reduction in the risk of default, with an estimated effect ranging between -0.81 and -1.32 percentage points.

The IMF occupies a specific position in the creditor hierarchy. Its intervention appears to be associated with
a reduction in sovereign risk, possibly because of its role as a liquidity provider, its signaling effect vis-a-
vis markets, and the macroeconomic discipline associated with IMF-supported programs. This
interpretation, however, should be read with caution as the observed association may still reflect selection
mechanisms, since countries that turn to the IMF are often already facing macroeconomic or financial
vulnerabilities. The results in this table should therefore be interpreted as conditional associations, while
causal interpretation should be reserved for the instrumental-variable estimations.

In practice, the effect of an increase in senior debt could depend on the type of creditor, the nature of its
intervention, and the initial conditions of the borrowing country.

These results are consistent with the literature on the “seniority conundrum.” Steinkamp and Westermann
(2017) show, in the context of the European sovereign debt crisis, that sovereign spreads are positively
associated with the share of multilateral loans in the total stock of public debt, interpreted as a proxy for the
senior tranche of debt. Their argument is that the intervention of official creditors benefiting from preferred

15



creditor status may reduce the expected recovery rate of private creditors by placing them in a more junior
position. Private investors then require a higher risk premium to compensate for this implicit subordination.

Control variables have the expected signs. Both the logarithm of GDP per capita and GDP growth show
negative and significant coefficients, suggesting that more economically developed countries and those
with high growth rates have a better capacity to meet their financial obligations. The positive coefficient on
the VIX volatility index, which measures uncertainty in global financial markets, reflects the positive
association between financial market uncertainty and the risk of debt crises, which could be due to reduced
capital flows to emerging economies reflecting investors' heightened risk aversion. Similarly, high levels
of short-term debt also increase the probability of sovereign default. Additionally, as found by Laeven and
Valencia (2012), banking crises weaken national financial systems, exacerbate pressures on public finances,
and increase the likelihood of sovereign default, and the coefficient has positive sign as expected. Finally,
foreign direct investment (FDI) appears to be negatively associated with the likelihood of debt crisis.

To focus more directly on the structure of debt, rather than the share of debt over GNI , we re-estimate the
model using the share of senior creditor groups in the total stock of public debt. We further distinguish, on
the one hand, the share of IMF debt in the total debt stock and, on the other hand, other senior loans, namely
multilateral loans excluding the IMF and bilateral loans. The results presented in Table A4 in the Appendix
show that the share of debt held by the IMF is negatively and significantly associated with the probability
of a debt crisis. In column (1), a one percentage point increase in the IMF share of total debt is associated
with a decline of about 0.80 percentage point in the probability of a crisis. When IMF debt and debt owed
to other senior creditors are included simultaneously in column (3), the effect remains negative and
statistically significant, with an estimated decline of about 0.68 percentage point. When the senior share is
considered as a whole, the coefficient is positive but not significant.

Table 1 : Baseline Estimates of the Effect of Creditor Composition on Debt Crises

Dependent Variable: Debt Crisis

VARIABLES 1) 2) 3) 4) 5) (6)
Probit Probit Probit Probit Probit Probit
IMF -0.00815%** -0.01315%%*
(0.00209) (0.00333)
Multilateral Loans (excl. IMF) 0.00333*** 0.00295%*x*
(0.00067) (0.00074)
Bilateral Loans 0.00437*** 0.00433***
(0.00098) (0.00108)
Bond Loans 0.00239%** 0.00286**
(0.00107) (0.00123)
Commercials Bank Loans -0.00039 -0.00115
(0.00125) (0.00152)
Log of GNI -0.22510%%** -0.17996*** -0.17146%** -0.20816*** -0.21002%** -0.16490%**
(0.02814) (0.02485) (0.02562) (0.02466) (0.02505) (0.02877)
GDP Growth -0.00272* -0.00196 -0.00170 -0.00155 -0.00188 -0.00221
(0.00142) (0.00131) (0.00127) (0.00128) (0.00128) (0.00144)
VIX Index 0.23333%** 0.20591 *** 0.20998*** 0.21691%** 0.22340%** 0.20528%%**
(0.03081) (0.02862) (0.02908) (0.02884) (0.02862) (0.03169)
Short-Term Debt % 0.00252** 0.00299%** 0.00319%** 0.0034 1 *** 0.00294*** 0.00279%**
(0.00085) (0.00076) (0.00078) (0.00082) (0.00079) (0.00085)
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Debt Restructuring_Past 0.13116%*** 0.13267*** 0.11911%** 0.13531%** 0.13607*** 0.11668***

(0.01186) (0.01174) (0.01202) (0.01160) (0.01169) (0.01228)
Banking Crises 0.07495** 0.07491** 0.08160%** 0.07582%** 0.07715%** 0.07966***

(0.02812) (0.02743) (0.02734) (0.02715) (0.02701) (0.02915)
Foreign Direcxt Investment -0.00349%** -0.00292** -0.00290** -0.00317%* -0.00305** -0.00346%**

(0.00127) (0.00129) (0.00127) (0.00127) (0.00127) (0.00133)
Observations 3,156 3,283 3,289 3,293 3,293 3,152
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

A key empirical challenge in this study is the non-random allocation of lending, as countries’
macroeconomic conditions, structural strength, access to markets and cyclical position can affect their
existing stock of debt as well as their access to new borrowing. Countries facing worsening macroeconomic
conditions may be both more likely to borrow from multilateral creditors and more likely to experience an
episode of sovereign distress. This creates an endogeneity problem, as lending may be jointly determined
with sovereign risk by omitted factors that are difficult to observe and that evolve over time. To address
this concern for the case of IMF lending, we rely on an instrumental-variable strategy designed to isolate
plausibly exogenous variation. However, for other creditor categories, where we do not have an available
instrument, the estimates cannot be interpreted causally and should be interpreted more cautiously as
conditional correlations.

Our identification strategy exploits time variation in the IMF’s aggregate lending capacity. IMF liquidity
reflects the resources available for Fund lending in a given year and therefore affects the amount of
financing that the IMF can extend across borrowing countries. Taken alone, however, IMF liquidity is
unlikely to satisfy the exclusion restriction, because it may be correlated with broader global conditions that
also affect sovereign risk. To address this concern, and following the logic of Nunn and Qian (2014),
Gehring and Lang (2020), Langue (2021), and Bai et al. (2024), we interact IMF liquidity with a cross-
country measure of historical exposure to IMF lending. The intuition is that changes in IMF liquidity should
matter more for countries that have historically relied more heavily on IMF financing. The instrument is
defined as follows:
IV; = Historical IMF_Loan;, X IMF_Liquidity, (6)

where Historical_IMF_Loan;, captures a country’s long-run exposure to IMF financing, measured as
the average annual IMF loan-to-GDP ratio over the previous 10 years, and IMF_Liquidity, is the ratio of
the Fund’s liquid assets to its liquid liabilities. This interaction generates differential exposure across
countries to fluctuations in the IMF’s lending capacity. Conditional on country and year fixed effects, and
on the set of macroeconomic controls included in the baseline specification, the identifying assumption is
that IMF liquidity affects sovereign crisis risk only through its effect on IMF lending, rather than through
other country-specific channels. Under this assumption, the interaction term isolates a plausibly exogenous
component of IMF lending. The IV results, reported in Table 2, show that higher IMF lending is associated
with a statistically significant reduction in the probability of a sovereign debt crisis. In column (1), the
coefficient on IMF lending is negative and significant, suggesting that IMF financing has a stabilizing effect
on sovereign debt dynamics. In column (2), once other creditor categories are included, the magnitude of
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the IMF coefficient increases and remains strongly significant. In column (3), the result continues to hold
in the full specification. We interpret this finding as evidence that IMF lending can reduce crisis risk by
providing liquidity during periods of stress, supporting policy adjustment, and strengthening creditor
confidence. However, the finding that IMF lending reduces the probability of a sovereign debt crisis can be
interpreted as extending beyond the simple channel of short-term liquidity. Recent work by Balestrini
(2026) shows that restructurings conducted under IMF-supported programs are accompanied by greater
maturity extensions, higher haircuts, and a faster return to international capital markets. Within her
analytical framework, IMF conditionality acts as a commitment mechanism that mitigates post-
restructuring dilution and enhances the credibility of fiscal adjustment. This mechanism is particularly
relevant here. If IMF intervention contributes to lengthening the debt profile, reducing refinancing
pressures, and bolstering repayment credibility, it is then likely to decrease the probability that a liquidity
strain will escalate into a full-blown sovereign debt crisis. The coefficients on other creditors’ classes
remain broadly positive, but as highlighted above should be interpreted as conditional correlations given
that the instrument is only applicable to IMF lending.

Table 2: IV-Estimates of the Effect of Creditor Composition on Debt Crises

Dependent Variable: Debt Crisis

VARIABLES 1) 2) 3)
IVProbit IVProbit IVProbit
IMF -0.0654* -0.173%** -0.147**
(0.0380) (0.0488) (0.0602)
Multilateral Loans (excl. IMF) 0.0319%** 0.0217%**
(0.00328) (0.00574)
Bilateral Loans 0.0262%%* 0.0222%**
(0.00454) (0.00484)
Bonds 0.00689 0.0163**
(0.00625) (0.00799)
Commercials Bank Loans 0.0166* -0.0101
(0.00867) (0.00785)
Log of GNI -1.153%** -0.942%**
(0.353) (0.306)
GDP growth -0.0125 -0.00716
(0.0121) (0.0121)
VIX Index 1.106*** 1.076%**
(0.263) (0.242)
Short-Term Debt % 0.0127*** 0.0178***
(0.00344) (0.00420)
Debt Restructuring_Past 0.620%** 0.590%**
(0.0525) (0.0490)
Banking Crises 0.372%%* 0.408%*
(0.166) (0.167)
Foreign Direct Investment -0.0135%* -0.0150%**
(0.00584) (0.00625)
Constant 2.329 1.365%** -2.352
(1.960) (0.509) (1.502)
Observations 2,873 3,451 2,869
Country FE Yes Yes Yes
Year FE Yes Yes Yes

Robust standard errors in parentheses
*k%k p<0.01, ** p<0.05, * p<0.1



Although IMF lending appears to have a stabilizing effect, this impact may be constrained under certain
macroeconomic conditions, particularly when a country’s overall debt level reaches critical thresholds. To
check how results may change for highly indebted countries, we divide the sample based on the percentile
distribution of external debt stock (see Figure A.5 in Appendix).

To examine whether this stabilizing effect varies with the level of indebtedness, we have split the sample
based on the distribution of external debt stocks. The lower percentiles (10 to 40) correspond to countries
with a relatively limited debt burden—ranging between 18% and 40%—and, consequently, a comparatively
low risk of crisis. The intermediate percentiles correspond to debt levels falling between the 40th and 75th
percentiles. Within this range, external debt represents between 43% and 68% of GDP. Finally, the upper
end of the distribution comprises highly indebted countries; their percentiles (75—-100) correspond to debt
stocks ranging from 68% to 159% of GDP.

The empirical analysis presented in Table 3 shows that an increase in IMF lending as share of gross national
income (GNI) is associated with a reduction in the probability of a debt crisis within these subsamples;
however, the magnitude of the marginal effect diminishes as debt levels rise. In other words, the coefficient
on IMF lending remains negative when the debt stock is above 70%, 90% and even above 100%, but its
magnitude decreases. At high levels of debt, the debt burden, refinancing pressures, and concerns regarding
creditor subordination may limit the marginal gains derived from increased IMF support. This observation
is in line with the other findings in the paper and in the literature: the impact of creditor composition on
sovereign risk depends not only on the volume of debt, but also on the position of each creditor within the
repayment hierarchy and the extent to which its financing affects overall debt sustainability.



Table 3: Non-Linear Effects of IMF Credit Outstanding on Sovereign Debt Crises

VARIABLES Dependent Variable: Debt Crises
I0) @ ®) “ )
Probit Probit Probit Probit Probit
IMF % of GNI -0.0489%*** -0.135%%* -0.125%%* -0.130%** -0.0840%**
(0.0161) (0.0337) (0.0258) (0.0236) (0.0232)
IMF % of GNI X Stock Debt<70% -0.0763***
(0.0295)
IMF % of GNI X Stock Debt>70% 0.0914%*
(0.0404)
IMF % of GNI X Stock Debt>90% 0.0919%***
(0.0342)
IMF % of GNI X Stock Debt>100% 0.110%**
(0.0312)
IMF % of GNI X Stock Debt>120% 0.0884**
(0.0451)
Controls Yes Yes Yes Yes Yes
Dummy for Stock Debt Levels Yes Yes Yes Yes Yes
Country Fixed Effect Yes Yes Yes Yes Yes

Note: All estimations include control variables (logarithm of GDP per capita, GDP growth, VIX index, short-term debt as a percentage of
total external debt, total debt restructuring, banking crises, and net foreign direct investment). The model also accounts for country-specific
fixed effects and year fixed effects. The interaction terms in the models correspond to dummy variables that take the value of 1 based on the
level of external debt stock in relation to GDP, reflecting different thresholds of debt burden (e.g., <70%, >70%, >90%, >100%, and >120%).
These different dummy variables were also added in each specification. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

Creditors Composition and Market Access

Sovereign bonds spreads

In this section, we examine how sovereign bond spreads respond to debt composition in our sample of
countries. Since lending is not randomly allocated, an estimation bias may result from omitted variables.

Indeed, economic conditions in a country can influence both the amount of loans granted by creditors and
the spreads of sovereign bonds, thus introducing an omitted variable bias that complicates the estimation
of the causal effects of these loans on bond spreads. To address this potential endogeneity, we instrument
IMF lending as in the previous section, using the country’s history of IMF borrowing and IMF liquidity.
Equation (3) represents the first stage, and equation (4) the second stage. As in the previous section, since
we are not instrumenting for the other classes of creditors, results should not be interpreted as causal

inferences.
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In the second stage, the fitted values from the first stage, which capture IMF lending, are then used to
estimate the relationship between IMF lending and sovereign bond spreads. This regression also controls
for the relative importance of other creditors, and incorporates fixed effects and additional control
variables to isolate the specific impact of IMF lending on market reactions from the influence of the
overall creditor composition. fX';; is a vector of control variables with their associated coefficients. The
country-specific fixed effects i capture unobservable but time-invariant characteristics unique to each
country, while the time effects 1; capture time trends affecting all countries simultaneously, such as
global financial crises. Finally, the random error term ¢;; represents unobserved idiosyncratic factors
affecting the spread for country i at time ¢t.

The empirical results are presented in Table 4. Column (1) reports a standard OLS regression, while column
(2) presents our preferred specification — a Two-Stage Least Squares (2SLS) estimator — which corrects
for the endogeneity bias arising from the potential simultaneity between IMF lending and sovereign distress.
The Kleibergen-Paap rank statistic confirms the relevance of the instrument and alleviates concerns about
weak identification.

Across both specifications, IMF credit outstanding is negatively and significantly associated with sovereign
spreads. The 2SLS estimate is larger in magnitude than the OLS coefficient, consistent with a downward
attenuation bias in OLS stemming from the endogenous nature of IMF lending — countries experiencing
distress are more likely to seek IMF support, which would otherwise bias the coefficient toward zero or
positive values. This negative association extends beyond a pure liquidity effect. IMF-supported programs
may strengthen the credibility of macroeconomic adjustment and improve market expectations regarding
the sovereign's future repayment capacity. Recent evidence (Balestrini 2026) suggests that IMF-supported
restructurings are associated with larger maturity extensions, more favorable debt treatment, and faster
market re-entry, while IMF conditionality may act as a commitment device that limits post-restructuring
dilution. If IMF intervention reduces uncertainty about the future debt sustainability path, investors may
require a lower risk premium, resulting in narrower sovereign spreads. It should nonetheless be noted that
the direction of causality warrants careful interpretation: while the instrumental variable strategy addresses
the most direct source of endogeneity, residual confounding from underlying macroeconomic fundamentals
cannot be entirely ruled out.

The coefficients on non-IMF multilateral loans are positive and statistically significant in both columns,
and the coefficient on bilateral loans becomes positive and significant in the 2SLS specification. These
results may appear counterintuitive at first glance, as one might expect senior official creditors to signal
creditworthiness to markets. However, this finding is more plausibly interpreted as reflecting an adverse
selection effect: countries that rely more heavily on multilateral and bilateral official lenders are often those
already facing tighter market access conditions or heightened solvency concerns, which simultaneously
drive up sovereign spreads. In other words, the positive association likely captures the underlying risk
profile of borrowing countries rather than the causal effect of official lending per se. This interpretation is
consistent with the broader literature on the catalytic role of official finance and underscores the importance
of appropriate instrumentation — a limitation we acknowledge explicitly.
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Table 4: Baseline Estimates of Creditor Seniority’s Impact on Bonds Spreads

Dependent Variable: EMBIG

(1 @)
VARIABLES OLS 2SLS
IMF -0.995** 2317
(0.392) (0.938)
Multilateral Loans (excl. IMF) 0.514%** 0.618%**
(0.115) (0.156)
Bilateral Loans -0.0432 0.581***
(0.0898) (0.216)
Bond_Loans 0.00308 0.147*
(0.0540) (0.0769)
Commercials Bank Loans -0.0586 0.248%*
(0.0868) (0.111)
Log_GNI -0.475 -5.641%*
(1.289) (2.413)
GDP Growth -0.458%*** -0.00341
(0.0981) (0.170)
Banking Crises 2.363 0.723
(1.391) (1.443)
Debt Restructuring_Past -0.525 -2.462%**
(0.867) (0.955)
Debt Crises 4 383%** 4.823%**
(0.909) (1.048)
Currency Crises 3.034%** 2.346%*
(1.010) (0.987)
Trade Openness -0.0388 -0.344%**
(0.0831) (0.118)
Capital Account Openness -1.019%** -1.609%**
(0.340) (0.475)
Short-Term Debt % GNI 0.284*** 0.407***
(0.0949) (0.121)
Broad Money % GDP 13.37* 20.10
(7.765) (12.95)
Government Final Consumption 0.0327 0.0304
(0.0237) (0.0226)
Constant 10.13 135.1%*
(33.89) (62.27)
Observations 205 210
R-squared 0.750 0.602
Kleibergen-Paap rk - 12.829
Kleibergen-Paap rk (P-val) 0.001
Country FE Yes Yes
Year FE Yes Yes

Column 2 includes the instrument used to correct for the endogeneity bias related to IMF lending.
Robust standard errors in parentheses.

##% n<0.01, #* p<0.05, * p<0.1
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The coefficients on bond and commercial bank loans are not statistically significant in the OLS specification
but become positive and significant in the 2SLS estimates. This result is consistent with Panizza et al.
(2009), who find that sovereign bonds in emerging markets are particularly sensitive to political and
economic risk fluctuations. Trebesch and Zabel (2017) further document that restructurings involving
bondholders are associated with significant spread increases, especially in the absence of official creditor
support. Importantly, this positive association should not be interpreted as implying that bond issuance
causes debt crises; rather, it reflects the fact that countries with greater exposure to private creditors tend to
exhibit higher underlying credit risk, which is jointly reflected in both their creditor composition and their
borrowing costs. Additionally, the results for bonds specifically may be biased by looking at two factors
potentially driven by common unobserved characteristics: the cost of new borrowing and the stock of
existing debt.

Beyond creditor composition, several macroeconomic factors play a significant role. Debt and currency
crises are associated with significantly higher spreads, confirming the amplifying effect of crises on
sovereign risk perceptions (Laeven and Valencia, 2012). Greater capital account and trade openness are
associated with lower spreads in the 2SLS specification, consistent with the view that greater integration
reduces country risk. A higher share of short-term debt as a percentage of GNI is positively associated with
spreads, reflecting rollover risk. Past debt restructuring episodes are negatively associated with spreads in
the 2SLS column, which may capture a relief effect once debt overhang is resolved. Finally, a higher GNI
per capita is associated with lower spreads, consistent with the notion that macroeconomic strength reduces
perceived sovereign risk.

To address concerns regarding the normalization of creditor claims and the generalizability of the baseline
findings, Table AS presents a complementary specification in which creditor exposures are expressed as
shares of total external debt rather than as ratios to GNI. Here, the share of IMF debt remains negatively
and significantly associated with sovereign spreads, and the share of senior creditor debt excluding the IMF
is also negatively and significantly associated with sovereign spreads. The difference for other senior
creditors with respect to the results where debt is expressed in share of GNI could be due to a non-linearity
of this result with respect to the level of debt overall, potentially indicating that while an increase in the
share of official debt in the portfolio is not necessarily associated with an increase in spreads, this may be
more likely when the level of debt is higher as share of GDP.
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Alternative samples

To check the robustness of our analysis, we have made various sample adjustments taking into account
specific periods that might influence the relationship between the composition of debt by creditor type and
sovereign risk.

In the first column of Table 5, we examine changes in the debt composition by creditor type since the 1990s,
excluding the period from 1980-1990. In the second column, we exclude the Cold War years and the period
of the USSR's collapse. In the third column, we remove the years of the global financial crisis (2008-2009).
Finally, in the fourth column we remove the years of the Covid-19 pandemic. These estimations include
the full set of control variables from the baseline specification.

The results remain broadly stable despite these sample adjustments. In Table 5A, IMF lending remains
negatively associated with the probability of a debt crisis, while multilateral loans excluding the IMF and
bilateral loans remain positively and significantly associated with crisis risk. In Table 5B, which uses
EMBIG spreads as the dependent variable, IMF credit outstanding is also negatively associated with
market-perceived sovereign risk, whereas other exposures to official creditors are positively associated with
spreads. As in the previous results however, the interpretation of the results for non-IMF creditors should
remain cautious. In the absence of instruments that explicitly correct for endogeneity biases associated with
these creditors, the coefficients should be interpreted as conditional associations rather than causal effects.
Future research could further explore this issue by developing identification strategies that better isolate the
specific effect of different creditor types on sovereign risk.

Moreover, since creditor exposures in these specifications are measured as a percentage of GNI, some
positive coefficients may partly reflect a higher overall level of indebtedness, that is, the overall weight of
debt, rather than only the composition of debt by creditor type.

Table 5: Robustness Tests with Alternative Sample

Panel 54 Dependent Variable: Debt Crises
&) 2 (3) “
IVProbit IVProbit IVProbit IVProbit
IMF -0.245%** -0.171%** -0.111* -0.146**
(0.0709) (0.0526) (0.0580) (0.0599)
Multilateral Loans (excl. IMF) 0.0298%*%** 0.0235%** 0.0189%** 0.0209%**
(0.00607) (0.00542) (0.00483) (0.00567)
Bilateral Loans 0.0222%%%* 0.0246%** 0.0304%%** 0.0266%**
(0.00450) (0.00579) (0.00554) (0.00453)
Bond Loans 0.0159%* 0.0138 0.0226** 0.0168**
(0.00738) (0.00920) (0.00898) (0.00829)
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Commercials Loans -0.0124 -0.00276 -0.0266** -0.0105
(0.00788) (0.00690) (0.0128) (0.00823)
Controls Yes Yes Yes Yes
Observations 2,675 2,769 2,457 2,774
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Panel 5B Dependent Variable: EMBIG
)] () (3) )
2SLS 2SLS 2SLS 2SLS
IMF -3.199%* -2.317%* -2.350%** -2.317**
(1.381) (1.055) (1.022) (1.055)
Multilateral Loans (excl. IMF) 0.594*** 0.618*** 0.686%*** 0.618%***
(0.177) (0.124) (0.137) (0.124)
Bilateral Loans 0.676** 0.581%%* 0.591%%* 0.581%%*
(0.264) (0.251) (0.253) (0.251)
Bond Loans 0.231%* 0.147 0.118 0.147
(0.102) (0.0906) (0.0906) (0.0906)
Commercials Loans 0.302%%* 0.248* 0.228%* 0.248*
(0.124) (0.130) (0.134) (0.130)
Constant -3.199%* -2.317** -2.350%** -2.317**
(1.381) (1.055) (1.022) (1.055)
Observations 201 210 205 210
R-squared 0.497 0.602 0.596 0.602
Kleibergen-Paap rk 9.847 10.288 10.707 10.288
Kleibergen-Paap rk (P-val) 0.007 0.005 0.004 0.005
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

This table presents estimates of the impact of debt composition by creditor type and IMF lending on sovereign risk. Panel A uses an IVProbit model with debt
crises as the dependent variable, while Panel B applies a 2SLS method to correct for endogeneity related to IMF lending, taking the Emerging Markets Bond
Index Global (EMBIG) as a proxy for borrowing costs for emerging markets. Columns [1] to [4] show the results of the estimations carried out excluding different
periods marked by significant economic shocks: the global financial crisis (2008-2009), the impact of the Covid-19 pandemic (2020), the post-Cold War years
(1990-1995), and changes in the distribution of debt by type of creditor since the 1990s, a period characterized by an increase in the share of debt held by private
creditors. All specifications include the following control variables: log GDP per capita, annual GDP growth, banking crises, sum of total debt restructurings,
debt crises, currency crises, trade balance, financial openness, short-term debt as a percentage of gross national income, broad money to GDP, and general
government final consumption. Robust standard errors are reported in parentheses. Significance thresholds are reported as *** p<0.01, ** p<0.05, * p<0.1.

Additional controls

To ensure that our results are not biased by the omission of certain potential determinants influencing the
relationship between the composition of debt by creditor type and sovereign risk, we have integrated
additional control variables. These variables include: institutional quality, international reserves, population
density, debt service as a percentage of GNI, and terms of trade.

The estimates presented in columns [2] to [6] of Table B1 in the appendix, show that the effect of different
creditor categories on debt crises remains robust and statistically significant, with coefficients close to those
of the base model. The quality of institutions tends to reduce the risk of crises, although this effect is not

25



always significant. Moreover, international reserves positively influence financial stability. Additionally,
the inclusion of terms of trade shows their influence on sovereign risk.

Alternative estimation Methods

Application of 2SLS-GMM: In the two models using Debt Crises and EMBIG as dependent variables, we
strengthen the robustness of our estimation by applying 2SLS-GMM and incorporating, on one hand, the
main instrument constructed from the product of historical IMF credit outstanding and IMF liquidity (IV =
Historical IMF Credit outstanding x IMF Liquidity), and on the other hand, the lags of the potentially
endogenous variables. The addition of lagged variables also helps isolate the exogenous effect of
interventions while mitigating potential biases related to unobserved, time-varying factors that might
simultaneously influence debt crises, bond spreads (EMBIG), and public borrowing decisions. The results,
presented in Table B3 in the appendix, remain qualitatively comparable to those of the base model,
confirming our initial conclusions.
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This paper contributes to the literature on sovereign debt by providing new empirical evidence on the de
facto seniority structure of creditors and its implications for sovereign risk. Using a measure of Relative
Percentage in Default (RPID) — which captures the differential treatment of creditor groups during
episodes of payment difficulties — we document a seniority hierarchy: multilateral creditors, notably the
IMF and the World Bank, are on average treated as more senior, followed by official bilateral creditors,
while private creditors — bondholders and commercial banks — are on average treated as junior. These
findings are broadly consistent with Schlegl et al. (2019), although our estimates differ with respect to the
relative ordering of non-multilateral creditor groups, a divergence that may reflect differences in sample
composition, time period, and the granularity of the default data employed.

Beyond the characterization of seniority, our empirical analysis shows that creditor composition has
economically meaningful implications for both the likelihood of sovereign debt crises and access to
international capital markets. A central finding is the asymmetric role of IMF lending relative to other
creditor groups. While we find a correlation between higher indebtedness to non-IMF creditors and the
likelihood of debt crises, IMF lending as a share of GNI is robustly and negatively associated with crisis
probability. This stabilizing effect persists across a wide range of specifications, alternative samples, and
estimation strategies. The results indicate, however, that this effect weakens as debt stocks rise. While IMF
lending is associated with a marked reduction in crisis probability for countries with indebtedness below
70 percent of GDP, this marginal effect declines progressively at higher debt thresholds. Fund-supported
programs are intended to help members resolve BOP challenges and restore external viability, and these
findings suggest that the IMF plays an important role in this sense.

The stabilizing role of IMF lending extends to sovereign borrowing costs. Our baseline estimates show that
IMF lending is negatively associated with sovereign bond spreads, while higher indebtedness to other
creditor groups is associated with wider spreads when debt is expressed as share of GNI. When creditor
exposures are expressed as shares of total external debt, a higher share of senior debt — whether held by
the IMF or by other senior official creditors — is negatively and significantly associated with sovereign
spreads.

Several limitations of the present analysis warrant acknowledgment. While the instrumental variable
strategy credibly addresses endogeneity concerns related to IMF lending, correcting for the non-random
nature of other forms of official and private credit remains challenging. The positive association between
non-IMF multilateral and bilateral loans and sovereign spreads in the baseline estimates may be due to an
adverse selection effect — reflecting the risk profile of countries that rely on official creditors — rather
than a causal impact of official lending on market perceptions. Future work exploiting exogenous variation
in bilateral and multilateral credit flows would help sharpen these inferences.
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Appendix A

Table A1: Overview of control variables

Variable Name Description Source
IMF IMF Credit Oustanding (% of GNI) IDS
Multilateral Excl. IMF Multilateral Debt (% of GNI) IDS
Bilateral Loans Bilateral Debt (% of GNI) IDS
Bondholders Loans Bondholders Debt (% of GNI) DS
Commercials Bank Loans Commercial Debt (% of GNI) IDS
External Debt to GNI Total external debt is debt owed to nonresidents repayable in IDS

foreign currency, goods, or services. It is the sum of public,
publicly guaranteed, and private nonguaranteed long-term debt,
short-term debt, and use of IMF credit.

Sovereign Default

Total amount of defaults with each creditor

BoC-BoE sovereign default

database
IMF Liquidity IMF liquidity ratio equals liquid resources divided by liquid IMF’s Annual Reports
liabilities. We use the average IMF liquidity ratio from the past
five years
Log of GNI Logarithm of Gross National Income WDI
Growth Annual GDP Growth Rate (%) WDI

Debt Restructuring_Past

Total Number of Debt Restructurings in the Last 5 Years

Authors' calculation based on
data from Asonuma and
Trebesch (2016), Paris Club on
Private and Official debt

restructuring
Banking Crises Binary =1 if Banking Crisis is Ongoing Reinhart & Rogoff (2009)
Debt Crises Binary =1 if Sovereign Debt Crisis is Ongoing Reinhart & Rogoff (2009)
Market Access Access to International Financial Markets (1=yes, 0=no) Calculated by the authors based
on data from Moody's, Fitch,
Standard & Poor's (S&P)
EMBIG Spreads The J.P. Morgan Emerging Market Bond Index Global (EMBIG)  J.P. Morgan
index
IMF Program Participation in an IMF Program (1=yes, 0=no) IMF , Dreher (2012)
Trade openness Trade openness is defined as the sum of a country’s exports and WDI
imports as a fraction of GNI in percent
VIX Market Vulnerability Index (VIX) Chicago Board Options

Exchange
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Table A2: Descriptive statistics

Variable Observations Mean Std. Dev. Min Max
IMF (% of GNI) 4,098 2.564239 4.977649 0 69.97369
Multilateral Loans (excl. IMF) 4,349 18.58857 21.33003 0 319.9574
(% of GNI)
Bilateral Loans (% of GNI) 4,357 18.35796 33.52719 0 652.4404
Bond Loans (% of GNI) 4,625 2.92994 7.56168 0 144.8
Commercials Bank loans (% of 4,998 2.835316 7.682194 162.8461
GNI)
Log of GNI 4,436 22.96832 2.141282 17.94961 30.50858
Growth 4,620 3.530515 6.127119 -64.0471 88.95766
Debt Restructuring_Past 4,403 .5210084 9955383 0 5
Banking Crises 4,920 0567073 231306 0 1
Debt Crises 4,663 4509972 4976463 0 1
EMBIG Spreads 988 599.6267 1272.046 0 31310.52
IMF Program 4,998 2933173 4553282 0 1
Openness 3,953 34.94235 17.47341 .0104996 173.9983
VIX 6,460 19.60173 5762154 11.09024 32.69553
Table A3: Share of Senior Debt and the Sovereign Debt Crisis
1) @ 3) “)
VARIABLES Debt Crises Debt Crises Debt Crises Debt Crises
Share of IMF Debt -0.00802*** -0.00680***
(0.00184) (0.00169)
Share of Senior_Creditors Debt (Excl. IMF) 0.00269%** 0.00221%**
(0.00109) (0.00109)
Share of Senior_creditors_debt (Incl. IMF) 0.0102
(0.00653)
Log of GNI -0.29585%** -0.24321*** -0.26464*** -1.458%%*
(0.06136) (0.06084) (0.05990) (0.426)
GDP Growth -0.00778** -0.00787** -0.00821 % -0.0437%**
(0.00319) (0.00313) (0.00310) (0.0165)
VIX index 0.34158%** 0.29983%** 0.32367%** 1.743%%%
(0.04064) (0.04269) (0.04174) (0.317)
Short-Term Debt % 0.00498*** 0.00430%** 0.00422%** 0.0273%%*
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€] @ 3 4
VARIABLES Debt Crises Debt Crises Debt Crises Debt Crises
(0.00127) (0.00125) (0.00127) (0.00796)
Debt Restructuring_Past 0.15553*** 0.14772%** 0.15285%** 0.855%**
(0.01959) (0.02070) (0.02021) (0.0941)
Banking Crises 0.00451 0.00247 0.01743 -0.0521
(0.04005) (0.04182) (0.04192) (0.236)
Foreign Direct Investment 0.00088 0.00028 0.00039 0.00271
(0.00301) (0.00301) (0.00305) (0.0172)
Observations 999 999 999 999
Year FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes

Robust standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1

Table A4: Share of Senior Debt and Borrowing Costs

6]
VARIABLE Dependent Variable: EMBIG
Share of IMF Debt -0.395*
(0.216)
Share of Senior_Creditors Debt (Excl. IMF) -0.0684%**
(0.0224)
Log_of GNI 1.097
(1.616)
GDP Growth -0.150
(0.0994)
Banking Crises -0.798
(1.080)
Debt Restructuring_Past 0.291
(0.576)
Debt Crises 5.496%**
(1.791)
Currency Crises 1.378*
(0.750)
Trade Openness 0.122
(0.119)
Capital Account Openness -0.865%**
(0.321)
Short-Term Debt % GNI 0.0817
(0.129)
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Broad Money % GDP -0.0733
(0.0446)
Government Final Consumption -0.0108
(0.0343)
Constant -10.03
(36.62)
Observations 102
R-squared 0.817
Kleibergen-Paap rk 11.232
Kleibergen-Paap rk (P-val) 0.0036
Country FE Yes
Year FE Yes

Robust standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1

Figure A1: Analysis of Creditors’ RPIDs in Countries with an IMF Program
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Figure A2: Analysis of Creditors’ RPIDs in Countries During Financial Crises

Relative percentage in default over time
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Figure A3: Percentile distribution of external debt stock as % of GNI
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Appendix B

Table B1: Robustness Test - Additional controls

Dependent Variable is Debt Crisis

VARIABLES 1) Q) 3) @) (5) (©6)
IMF -0.147%* -0.147%* -0.143%* -0.138%*** -0.140%** -0.142%*
(0.0602) (0.0599) (0.0601) (0.0534) (0.0605) (0.0579)
Multilateral Excl. IMF 0.0217%%* 0.0217%%* 0.0215%%** 0.0218%%** 0.0214%%* 0.0224%%*%*
(0.00574) (0.00572) (0.00578) (0.00614) (0.00551) (0.00570)
Bilateral Loans 0.0222%%* 0.0223%** 0.0218%** 0.0225%** 0.0228%#* 0.0217%**
(0.00484) (0.00484) (0.00474) (0.00525) (0.00513) (0.00485)
Bond Loans 0.0163** 0.0165%* 0.0159%** 0.0129 0.0171%* 0.0164**
(0.00799) (0.00795) (0.00800) (0.00881) (0.00850) (0.00802)
Commercials Loans -0.0101 -0.00951 -0.0108 -0.0113 -0.00876 -0.0109
(0.00785) (0.00793) (0.00784) (0.00749) (0.00810) (0.00795)
Quality of Institutions -0.0855
(0.0701)
International Reserves -0.000497*
(0.000264)
Population of density 0.00180
(0.00124)
Total debt service % GNI -0.00146
(0.00983)
Terms of Trade -0.00668**
(0.00330)
Constant -2.352 -2.773* -2.294 33.79%** -2.710%* -1.632
(1.502) (1.453) (1.534) (12.57) (1.461) (1.518)
Observations 2,869 2,869 2,865 2,682 2,869 2,869
Country Fixed Effect Yes Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes Yes
Table B2: Robustness Test - Additional controls
Dependent Variable is Bonds Spreads (JPM EMBIG)
VARIABLES (1) 2) (3) (4) (5) (6)
IMF -2.317** -2.263%** -2.882%** -1.630** -2.238*** -2.719**
(0.938) (0.939) (1.005) (0.703) (0.827) (1.071)
Multilateral Loans (excl. IMF) 0.618*** 0.499*** 0.683*** 0.632%** 0.611*** 0.491***
(0.156) (0.166) (0.171) (0.144) (0.148) (0.165)
Bilateral Loans 0.581%%%* 0.561%%%* 0.601*** 0.519%** 0.570%** 0.559%*%*
(0.216) (0.210) (0.226) (0.191) (0.205) (0.223)
Bond Loans 0.147* 0.168** 0.191%** 0.0980 0.146* 0.115
(0.0769) (0.0787) (0.0847) (0.0667) (0.0750) (0.0798)
Commercial Loans 0.248** 0.281%** 0.258** 0.215%* 0.252%* 0.227**
(0.111) (0.111) (0.114) (0.108) (0.113) (0.110)
Quality of Institutions -3.070%%*
(1.181)
International Reserves -0.0297
(0.0215)
Population of density 0.0421
(0.0268)
Debt service (%oGNI) -0.0351
Terms of Trade (0.106) 0.0904**
(0.0396)
Constant 135.1%* 142.7%* 159.2%* 92.00* 133.8** 290.9%**
(62.27) (60.71) (65.65) (51.55) (61.03) (103.0)
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Observations 210 210 210 210 210 210
R-squared 0.602 0.617 0.549 0.658 0.609 0.578
Kleibergen-Paap rk 12.829 16.859 16.588 11.826 12.131 12.829
Kleibergen-Paap rk (P-val) 0.001 0.000 0.000 0.002 0.002 0.001
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Robust standard errors in parentheses
*kk p<0.01, ** p<0.05, * p<0.1
Table B3: Robustness Test - Alternative estimation methods
Dependent Variable: Debt Crisis Dependent Variable: Bonds Spreads
VARIABLES 1) @) “
IMF -0.0255* -0.0296** -2.317%** -2.861%*
(0.0137) (0.0139) (0.893) (1.259)
Multilateral Loans (excl. IMF) 0.00244** 0.00356%** 0.618%** 0.464**
(0.00112) (0.00118) (0.207) (0.188)
Bilateral Loans -4.89¢-05 -0.000170 0.581%** 0.652%**
(0.000548) (0.000590) (0.123) (0.161)
Bond Loans 0.00289** 0.00313* 0.147%* 0.219%**
(0.00136) (0.00163) (0.0680) (0.0997)
Commercials Loans -0.00274* -0.00214 0.248%%* 0.297%**
(0.00161) (0.00185) (0.0740) (0.0948)
Log GNI -0.271%%** -0.270%** -5.641%* -5.725%*
(0.0426) (0.0436) (2.342) (2.438)
Per capita GDP Growth -0.00141 -0.00127 -0.00341 -0.00770
(0.00143) (0.00144) -2.317%** -2.861%*
VIX Index 0.279%** 0.282%**
(0.0407) (0.0415)
Short-Term Debt 0.00314%** 0.00344***
(0.000977) (0.00101)
Foreign Direct Investment -0.00268* -0.00287**
(0.00145) (0.00146)
Debt Restructuring_Past 0.144%** 0.145%** -2.462%%* -2.585%**
(0.0125) (0.0126) (0.780) (0.857)
Banking Crises 0.0807** 0.0803** 0.723 0.678
(0.0321) (0.0325) (1.948) (2.622)
Debt Crises 4.823%%* 4.26]1%**
(0.995) (1.064)
Currency Crises 2.346* 2.042
(1.205) (1.321)
Trade Openness -0.344%%* -0.301%**
(0.104) (0.0949)
Capital Account Openness -1.609%** -1.905%**
(0.382) (0.487)
Short-Term Debt % GNI 0.407*** 0.367%**
(0.101) (0.124)
Broad Money % GDP 20.10 17.63
(35.71) (37.78)
Government Final Consumption 0.0304 0.0321
(0.0302) (0.0327)
Constant 0.617 0.528 158.5%** 152.6%**
(0.581) (0.595) (56.86) (56.70)
R-squared 0.523 0.518 0.602 0.582
Country FE Yes Yes Yes
Year FE Yes Yes Yes
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Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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