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Growing fiscal risk in European Union resulting from
government contingent liabilities in the pandemic crisis –
assessment and policy recommendations

Dan Gabriel Anghela,b, Iustina Alina Boitana and Kamilla Marchewka-Bartkowiakc

aFaculty of Finance and Banking, Bucharest University of Economic Studies, Bucharest, Romania;
bInstitute for Economic Forecasting, Romanian Academy, Bucharest, Romania; cInstitute of Finance,
Pozna�n University of Economics and Business, Poznan, Poland

ABSTRACT
The pandemic crisis, responsible for increased levels of financing
with public debt and contingent liabilities, may trigger another
debt crisis across the European Union. Our research indicates that
member states are increasingly willing to use public guarantees
and other off-budget instruments, which are classified as "hidden
debt" or "hidden expenditure". Simulations have shown that if
public guarantees have to be covered by the budget, an unprece-
dented increase in a public debt may occur across the euro area
countries and the entire EU as a whole. Therefore, the authors
recommend the introduction of uniform rules for estimating fiscal
risk due to contingent liabilities, as well as standards for their
reporting, allowing for their constant monitoring at the EU level.
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1. Introduction

Contingent liabilities are defined as a possible obligation arising from past events, the
outcome of which will be confirmed only on the occurrence or non-occurrence of
one or more uncertain future events not wholly within the organization’s control; or
as a present obligation arising from past events, which is not recognized either
because it is not probable that an outflow of resources will be required to settle an
obligation, or the amount of the obligation cannot be reliably measured (IPSAS
2004; GAAP 2005). Based on the Eurostat (2021), contingent liabilities are by nature
only potential and not actual liabilities, so they are not included in public debt but
“they are important for policy and analysis, and information on them needs to be col-
lected and presented as supplementary data. Even though no payments may turn out to
be due for contingent assets and contingent liabilities, a high level of contingencies may
indicate an undesirable level of risk on the part of the units offering them’’ (ESA 2010,
paragraph 5.11). According to the breakdown used by Eurostat, contingent liabilities
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are divided into: government guarantees, liabilities related to public-private partner-
ships (PPPs) recorded off-government-balance-sheet and liabilities of government
controlled entities (public corporations) classified outside the general government
(Eurostat, 2021).

However, contemporary international organizations increasingly often emphasize
the need for scenario modelling to increase decision makers’ awareness and under-
standing of the potential impact exerted by the materialization of contingent liabil-
ities (most of them being represented by government guarantees) on public finances
and economic fundamentals. A recent note published by IMF’s Fiscal Affairs
Department (2020) warns that realizations of existing contingent liabilities can be
large, thus each government needs to particularly assess and quantify the impact of
servicing its explicit and implicit guarantees. It is argued that off-budget measures,
such as contingent liabilities, trigger significant fiscal risks which are still insuffi-
ciently understood and measured. In a complementary fashion, the scenario-based
assessment of the public debt sustainability in European Union countries carried
out by the European Commission (2020) revealed the presence of contingent liabil-
ities, notably related to government guarantees to the private sector, as a major
source of vulnerability that may generate upward pressures to the debt-to-GDP
ratio. OECD (2020b) adds that assessment methods and stress scenarios should aim
to analyze various fiscal risks, such as contingent liabilities, and their potential
impact on public finances. A persistent bottleneck identified by the IMF (2016,
p. 21) is that contingent liabilities are included in countries’ fiscal risk statements,
but “the analysis frequently lacks any quantification of the size or probability of
realization”.

Against the background of the COVID-19 pandemic, this issue becomes of utmost
importance due to large government fiscal support programmes implemented by
many European countries, which also include a state guarantee component as a part
of the COVID-19 response. Uncertainty related to the duration of the pandemic and
the prospects for economic recovery, overlapping upward pressures on public debt
are fuelling countries’ exposure to fiscal risks. OECD (2020b, p.3) outlines the
increased importance gained by the fiscal risk management during the COVID-19
pandemic, “as the understanding of past and new fiscal risks and mitigation of their
potential impact on the economy and society will be crucial for increasing the resilience
of public finances going forward”. Additionally, the last research on the COVID-19
crisis indicates that in the case of extreme revenue shocks, it can be also expected
solvency to deteriorate and the probability of default of firms to increase significantly
what will compromise the financial flexibility of corporates across Europe and put
business continuity under lots of stress. Moreover the policy interventions will further
strain the tightening economic conditions due to rising healthcare costs and
unemployment (Mirza et al., 2020).

The outbreak of the pandemic has put to the forefront of decision makers’ concerns
a specific type of fiscal risk, represented by the realization of contingent liabilities, as
uncertain budgetary claims. There is not only the risk that new COVID-19 guarantees
will be triggered; pre-existing guarantees may also be called due to the significant dis-
tress generated by the pandemic outbreak into all the economic sectors of activity.
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Therefore, the paper’s aim is to build an empirical deterministic and semi-para-
metric framework for testing the resilience of public finances across European
countries, in relation to a specific fiscal risk which is greatly exacerbated by the
COVID-19 pandemic outbreak. The paper focuses exclusively on an individual cat-
egory of fiscal risks, represented by contingent liabilities risks.

Our contribution to existing literature is novel and manifold. First, the paper fills a
literature gap and in a comprehensive way assesses the potential impact to be exerted
by contingent liabilities realization, in the context of COVID-19, on both public
budget and economic fundamentals. Second, to achieve this goal, we use a mix of
baseline scenarios, deterministic and semi-parametric methods to estimate the likeli-
hood of contingent liabilities realization, the amounts realized (payouts) and their
further impact on public budget and public debt.

Third, we consider detailed, comprehensive contingent liability structure, with particu-
lar emphasis on government guarantees as part of the COVID-19 response. This
approach is seldom used in the existing literature, which usually addresses either the total
amount of contingent liabilities or financial sector related contingent liability (Amaglobeli
et al., 2015; Bresciani & Cossaro, 2016; Singh et al., 2019; Weber, 2012). Our choice is
also substantiated by some recent international opinions which support the novelty and
timeliness of our research. For instance, the IMF. (2020) advocates considering both
explicit and implicit contingent liabilities when evaluating the impact on state budget
and the probability of realization, while the OECD (2020b) adds that governments are
also expected to act as insurers of last resort during the pandemic crisis, and hence both
categories of contingent liabilities should require attention. Consequently, the paper aims
to fill the gap identified by international authorities through the inclusion the empirical
analysis of both implicit and explicit contingent liabilities. To our knowledge, only one
paper (Bova et al., 2019) followed a similar granular approach, by applying the logit
model and targeting advanced and emerging countries.

Fourth, to alleviate a major drawback related to data availability, we developed a
new, comprehensive database of more than 100 contingent liability realizations in
European countries for the period 1990–2019. The database combines information
taken from Bova et al. (2019) dataset with novel data, collected manually from the
IMF country-specific Staff Reports, and Eurostat data on government interventions to
support financial institutions.

The remaining part of the paper is structured as follows: the first part of the paper
reviews the world literature presenting the most important studies on the role of con-
tingent liabilities in generating fiscal risk, with particular emphasis on crisis situa-
tions. In the next part of the article, empirical research was conducted into the
impact of contingent liabilities on the fiscal situation in the European Union coun-
tries, using simulation and scenario analyses and regression models. In the final part
of the article, the most important conclusions and assessments in the context of the
ongoing pandemic crisis were made.

2. Literature

In a pioneering study on public debt management, Tobin (1963) distinguished five
basic items comprising liabilities towards the federal government, i.e. transferable
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demand obligations, marketable short- and long-term securities, non-marketable gov-
ernment securities and other liabilities. Within the last category, the author identified
liabilities which are difficult to calculate in terms of their volume and maturity, and
which may impose a greater burden on the future budget than conventional pub-
lic debt.

One of the first studies on the issue of the diverse approaches to estimating budget
deficit and the implications of its interpretation was published in 1984 by Eisner
(1984). Apart from the oft-quoted, in a way correct, statement that "the budget deficit
is like a sin. For most of the society it is morally wrong, very difficult to avoid, not
always easy to identify and prone to change in estimation", this author then also pre-
sented a proposal for the construction of an annual budget on "contingency expendi-
tures" and the corresponding revenues. He believed that this would be a useful
exercise, providing a basis for measuring the impact of net contingency liabilities on
the growth of the current budget deficit.

Intensive research on contingent liabilities began in the mid-1990s based on the
experience of many countries from the so-called emerging markets, in which the
resulting financial crises (currency or banking crises) were also contributed to by
poorly conducted budgetary policies for generating potential liabilities, including,
above all, a bad policy of providing guarantees (both in terms of subject and object).
Kharas and Mishra (2001), analysing the practical budgetary implications of contin-
gent liabilities in the light of the experience of countries undergoing currency crises,
introduce the definition of "hidden deficit". They draw attention to the necessity of
switching from the cash principle of deficit calculation to the accrual method, add-
itionally including the central bank and state-owned enterprises into the government
sector. Studying the causes of currency crises in Asian countries, these authors have
shown that the sudden increase in budget deficits was due to the need to finance
potential liabilities and risks associated with the conventional debt portfolio of these
countries (primarily exchange rate risk, affecting external debt).

Similar conclusions were also reached by Buiter (1997), who deals with the issue
of measuring the financial balance of the public sector. Postulating the necessity of
taking into account in the budget deficit indicator, in terms of entities, the so-called
broad government sector and the central bank, he also introduces the term "contin-
gent deferred fiscal deficit" which is mainly generated by sovereign guarantees, usually
granted by the government or the central bank to state-owned enterprises or com-
mercial banks.

A dramatic increase in the conventional deficit caused by the need to finance pre-
viously publicly guaranteed debt was addressed by Blejer (1991). According to this
author, in contrast to the private sector, governments usually avoid making reserves
related to the above liabilities. Thus, the costs of risk carried by potential debt are not
spread over their "lifetime", but are accumulated when they have to be incurred.
Blejer also drew attention to the problems of estimating contingent liabilities due to
the related phenomenon of “moral hazard”, i.e. a change in private sector behaviour
induced by the state’s securing the solvency of financial liabilities.

The first solutions for estimating the value of state guarantees were proposed in
the 1970s by R. Merton, who modified the original Black-Scholes formula for an
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option pricing model in relation to the value of state deposit insurance guarantees in
the United States (Merton, 1977). Continuers in this area of potential liability
research included Cooperstein et al. (1995).

The problem of moral hazard revealed in the activity of commercial banks in the
case of state deposit guarantees was also emphasised by Easterly (1999). Listing a
number of adjustment factors causing the so-called "fiscal illusion", he also takes into
account the issue of potential debt (especially the system of state guarantees and
security of pension funds).

However, the most thorough and comprehensive analysis of the issue of potential
liabilities and fiscal risk management was initiated by two researchers: Polackova
Brixi and Schick.

In 1998, Hana Polackova proposed the first integrated classification of on-balance
sheet and off-balance sheet liabilities of central government (the Fiscal Risk Matrix)
and analysed the issue of factors that increase fiscal risk (especially for countries in
the group of the so-called emerging markets). Among the most important of these
she included (Polackova, 1998):

� the change in the role assumed by the state - from financing and direct provision
of services to guaranteeing them, so that the private sector could make cer-
tain revenues,

� the adopted policy of generating off-budget liabilities, the incurrence of which
increases risk but does not require immediate financing, especially in the context
of the need to meet top-down imposed constraints such as the Maastricht fiscal
criteria or IMF adjustment programmes,

� potential liabilities are regarded as a "hedge" against various market failures (defi-
ciencies); however, they generate the serious phenomenon of moral hazard in
the market.

In turn, Schick was one of the first theorists to put forward proposals for fiscal
risk management. In one of the first studies on the principles and sense of budget-
ing, the author points out that the principles of including potential liabilities in the
budget of various countries will become standardised (2003). Studying a group of a
dozen or so countries, he concluded that audited financial statements are currently
the most commonly used information document in this respect. However, this solu-
tion will evolve towards reporting instruments that specifically include an assess-
ment of contingent debt servicing costs. Schick (2004) was the first to propose
standards of good practice for fiscal risk management in a detailed and comprehen-
sive manner. On the basis of these proposals and analyses in various documents,
the World Bank and the IMF (2002), the OECD (2005), and the INTOSAI Public
Debt Committee (2003) formulated guidelines for appropriate policies to manage
risks and potential liabilities and recommendations on best practices for fiscal trans-
parency. In the second part of the article, on the basis of the above guidelines, the
authors will present recommendations addressed to public authorities concerning
government contingent liabilities management in terms of reducing fiscal risk in
EU countries.
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Although the pandemic crisis will increase the fiscal burden on public budgets in
most countries due to government interventions, there is currently little research
focusing on the possible impact of government guarantees and more broadly contin-
gent liabilities on the budgetary effects of COVID-19. These findings mainly relate to
the overall assessment of the budgetary results of the fiscal respond to the pandemic
crisis (Heald & Hodges, 2020). The preliminary analyzes are more widely available
in the international studies issued mainly by the IMF, the OECD and the BIS (IMF,
2020, OECD, 2020a, 2020b, BIS 2020). The results of these studies indicate the grow-
ing demand for fiscal risk management.

3. Modelling the expected impact of contingent liabilities on
fiscal indicators

This section aims at investigating the fiscal and economic impact of contingent liabil-
ities in European countries, by focusing on key fiscal variables such as budget deficit
and government debt. The empirical approach is three-fold. First, we perform a scen-
ario analysis based on the recommendations made by the International Monetary
Fund on the treatment of contingent liabilities. As the recommended realization rates
are quite high, this initial analysis can be viewed as a worst-case, low frequency of
occurrence scenario. Second, we conduct an empirical investigation based on the pre-
viously observed data related to the dynamics of contingent liabilities. Third, we com-
plement this analytical framework with the Monte Carlo simulation that estimates the
expected realizations (payouts) of contingent liabilities and their fiscal impact based
on past observations. Methodological details, variables employed, as well as results
obtained are presented in the following sections.

3.1. Scenario analysis

As mentioned above, scientists and international organizations commonly agree that
public debt sustainability could weaken due to the realization of contingent liabilities.
To uncover the extent to which the potential realization of contingent liabilities could
worsen the public debt dynamics we follow a scenario approach similar with the one
regularly conducted by the IMF in its country-level debt sustainability analyses. The
most commonly considered contingent liability shock in IMF’s analyses is related to
the realization of the overall government-guaranteed debt of about 40% of GDP (high
fiscal risk). Our analysis considers this benchmark level, as well as other potential lev-
els with various degrees of severity. It should also be added that international
accounting standards (such as GAAP, IPSAS 19) recommend the inclusion of contin-
gent liabilities to conventional debt when their risk of being covered by public funds
increases to more than 50%. This study therefore adopts two additional thresholds:
20% of GDP as an acceptable level of risk (in EU practice, for most member states a
level so far not yet exceeded) and 50% of GDP as a threshold which, if exceeded,
may result in a fiscal crisis.

In order to account for the government guarantees provided as a response to the
COVID-19 crisis, we rely on manually collected data from the Stability and
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Convergence Programmes and compute the total stock of government guarantees in
2020, by adding existing non-claimed guarantees with the newly issued COVID-19
ones. We further define three realization scenarios (Table 1), based on international
best-practice thresholds, and compute the potential level to be recorded by debt-to-
GDP ratio conditioned by the realization of a given percentage of the government
guarantees accumulated since the outbreak of the pandemic. Specifically, we started
from the nominal value of the total stock of government guarantees in 2020 (includ-
ing the COVID-19 ones) and weighted it with the corresponding threshold. The
resulting amount, representing the realization of government guarantees, is further
cumulated with the government consolidated gross debt. Finally, this total debt
expressed in million euros is divided by nominal GDP, to obtain the projected debt-
to-GDP under each of the three scenarios.

Table 1 summarizes the final output of this computation, by indicating the poten-
tial debt-to-GDP value (for each of the three adverse scenarios) in comparison with
the actual level reported by Eurostat, in the second quarter of 2020. Thus, the severity
of the impact to be exerted on public finances may be comparatively assessed with
the situation when no contingent liabilities realization occurs.

Table 1. Projected debt-to-GDP (%) for various levels of CL realizations.

Country

Contingent liability scenarios

Actual level of debt-
to-GDP
(q2 2020)

realization of 20% of
the gov. guaranteed

debt
(first threshold)

realization of 40% of
the gov. guaranteed

debt
(second threshold)

realization of 50% of
the gov. guaranteed

debt
(third threshold)

Austria 110.74 113.96 115.56 82.6
Belgium 158.14 162.20 164.22 115.3
Bulgaria 34.16 34.30 34.37 21.3
Croatia 117.69 117.90 118.01 85.3
Cyprus 163.45 164.94 165.69 113.2
Czechia 50.03 50.07 50.08 39.9
Denmark 61.41 65.79 67.98 41.4
Estonia 27.02 29.03 30.04 18.5
Finland 97.64 105.37 109.23 68.7
France 163.58 168.71 171.28 114.1
Germany 102.24 109.85 113.66 67.4
Greece 273.01 274.05 274.58 187.4
Hungary 96.90 98.73 99.65 70.3
Ireland 83.27 83.67 83.87 62.7
Italy 216.22 222 224.89 149.4
Latvia 61.22 62.15 62.61 42.9
Lithuania 62.76 63.51 63.88 41.4
Luxembourg 38.39 41.70 43.35 23.8
Malta 75.68 77.71 78.72 51.1
Netherlands 75.29 76.24 76.71 55.2
Poland 75.10 76.50 77.20 55.1
Portugal 178.64 179.61 180.09 126.1
Romania 59.19 75.07 75.41 41.1
Slovakia 60.94 61.26 61.42 60.2
Slovenia 109.09 111.35 112.47 78.2
Spain 160.28 163.12 164.54 110.1
Sweden 54.49 57.43 58.90 37.1
UK 135.33 138.57 140.19 96.6

Note: data for government gross debt and GDP, as well as the actual debt-to-GDP belong to the 2nd quarter of
2020. Figures in bold refer to levels above 60% of GDP. Data source: Eurostat.
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In the second quarter of 2020, i.e. at the beginning of the pandemic crisis, 15 EU
countries (out of 28 surveyed) exceeded the maximum level of public debt allowed,
i.e. 60% of GDP, with two countries (Greece and Italy) reaching a level twice as high.
Thus, the results of the study indicate that after taking into account the risks associ-
ated with servicing contingent liabilities (including mainly government guarantees),
the number of countries failing to meet the EU fiscal criterion would increase to 22
(first threshold) and 23 (second and third thresholds). In each of the analysed scen-
arios the situation would be dramatic for the two most indebted countries, whose
public debt level would exceed 200% of GDP (in the case of Greece even as much as
270% of GDP). It should also be noted that the burden of contingent liabilities sig-
nificantly increases the risk also for Belgium, Cyprus, France, Portugal, Spain and the
UK. In turn, for countries that have not yet exceeded 60% of GDP in the second
quarter of 2020, the fiscal risk associated with the budgetary financing of contingent
liabilities may trigger an increase in public debt by up to 20-30% of GDP (Lithuania,
Latvia, Malta, the Netherlands, Poland, and Romania).

It should therefore be stressed that the pandemic crisis may contribute to acceler-
ating the onset of another debt crisis across the European Union. As studies con-
ducted on the onset of the pandemic indicate, fiscal risk will continue to increase,
requiring constant monitoring by governments not only in the area of government
debt management, but also in that of contingent liability management. The lack of
uniform management and reporting standards in the area of fiscal risk assessment for
the entire European Union may cause difficulties in managing and controlling this
fiscal area at the supranational level.

3.2. Dynamic regression models

One way to evaluate the economic influence of contingent liabilities is to directly
model their impact on a selection of relevant economic variables. Following the
recently revived literature on fiscal research (Ramey, 2019), we consider the Panel
Structural Vector Autoregression (PSVAR) model (Abrigo & Love, 2016; Sigmund &
Ferstl, 2021) that alongside contingent liabilities incorporates fiscal and macroeco-
nomic variables, such as GDP, interest rates, inflation, government expenses (or
budget deficits), and public debt. However, all attempts at estimating such a model–-
with different variables, lag lengths, and identification schemes–are unsuccessful, only
resulting in models that do not meet the PSVAR stability conditions. We attribute
this unsuccessful finding to the limited data sample, which only consists of yearly
observations from 2010 to 2019. The root of the problem lies in the reporting stand-
ards for contingent liabilities, which are relatively limited and only require annual
reports. Therefore, we decide to estimate limited-specification, straightforward Linear
Dynamic Panel (LDP) models that allow the fitting of the impact exerted by lagged
levels of contingent liabilities on specific variables of interest.

We consider eight alternative dependent variables, for which we estimate the fol-
lowing LDP model:

Yi, t ¼ aþ bYi, t�1 þ cXt�1 þ ei, t
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ei, t ¼ li þ mi, t

Eðlimi, tÞ ¼ 0

where i and t are indexes for countries and years, respectively, Y is the dependent
variable, X is the independent variable, which is always the level of contingent
liabilities (proxied by government guarantees), l is a vector of country fixed
effects, and m are idiosyncratic shocks. The dependent variables (Y) are listed and
described in Table 2. Because we have 28 countries and only 10 years of data, we
are in a situation of small T, large N panel. Thus, we estimate coefficients a, b
and c using the two-step difference GMM initially developed by Arellano and
Bond (1991). However, we improve on this by using the forward orthogonal devi-
ations transformation (Arellano & Bover, 1995) to remove the dynamic panel bias
and also implement small-sample corrections to the covariance matrix estimate,
resulting in t-tests instead of z-tests, to evaluate the statistical significance for the
coefficients. This GMM version first removes the fixed effects by transforming the
data, i.e. by subtracting from all variables the average of all future available obser-
vations. Specifically, for every variable n in the equation, it replaces it with its
transformed version n� that is derived as:

n�i, tþ1 ¼ ci, t ni, t �
1
Ti, t

X
s>t

ni, s

 !

where ci, t ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
Ti, t=ðTi, t þ 1Þp

are scale factors conveniently chosen to assure that n�

retains the statistical properties of n: Second, it eliminates potential residual endoge-
neity by instrumenting the differenced variables n� on the right-hand side with the
second-order lags of the untransformed variable. Blundell and Bond (1998) show that
the difference GMM performs poorly for close to random walk variables because past
levels convey little information about future changes. However, we still prefer this
specification here to their system GMM because the latter complicates the model by
additionally assuming that the moments are time-invariant, i.e. E n�i, tli

� � ¼ 0 for all i

Table 2. List of variables.
Name Symbol Description

Gross Domestic Product GDP Logarithm of the value of total output, expressed in
mln. EUR.

Price level INFL Logarithm of GDP deflator.
Short-term interest IR Interest rate on 3-month government bonds.
Government expenditures EXP Government expenditures expressed as a percent

of GDP.
Budget deficit DEF Total expenses minus total revenues of the general

government, expressed as a percent of GDP.
Public debt DEBT Total debt owed by the general government,

expressed as a percent of GDP.
Current account deficit CA Total imports minus total exports, expressed as a

percent of GDP.
Real exchange rate Q Real effective exchange rate.

Data source: data for all variables is collected from Eurostat.
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and t: This may be questionable in our case and is certainly not necessary, given the
characteristics of the (macroeconomic) variables that we investigate, which are obvi-
ously not close to random walks.

The results of fitting the LDP models are reported in Table 3. Regarding econo-
metric validity, all models meet the difference GMM model assumptions, with one
exception. Specifically, the Sargan (1958) and Hansen (1982) test results imply that
the instruments used in all models are valid, while the Arellano and Bond (1991) tests
show the absence of second-order serial correlation in disturbances for all models,
except the one estimated for the real exchange rate. Moving on to economic infer-
ences, we focus on the c coefficient, which provides an estimate of how sensitive is,
on average, each economic variable to the lagged level of contingent liabilities (in
European countries). The results show that contingent liabilities do have a significant
impact on macroeconomic conditions, and especially on fiscal-related variables. In
particular, we find that an increase in contingent liabilities leads to higher levels of
government debt in the following year. However, the results also show that contin-
gent liabilities have a positive impact on a country’s fiscal position, as it reduces
expenditures and the fiscal deficit of the general government. This seems to indicate
that contingent liabilities are used by governments as hidden expenditures, substitut-
ing regular expenditures to avoid a direct, observable deterioration of the fiscal pos-
ition. However, in the long run, contingent liabilities do increase a country’s overall
debt and constitute a source of sovereign risk.

3.3. Monte Carlo simulation

In this section, our goal is to perform the Monte Carlo simulation and estimate the
empirical distribution of contingent liability realizations, commonly denoted as

Table 3. Estimation results of LDP models.

Coefficients

Dependent variable

GDP INFL IR EXP DEF DEBT CA Q

b 0.995���
(0.0013)

0.910���
(0.0436)

0.800���
(0.0129)

0.996���
(0.0019)

0.649���
(0.0642)

0.970���
(0.0177)

0.910���
(0.0552)

0.846���
(0.0583)

c �0.036
(0.0232)

�0.049���
(0.0145)

�0.001
(0.0016)

�0.157���
(0.0403)

�0.017�
(0.0099)

0.176���
(0.0434)

0.022���
(0.0080)

�0.014
(0.0108)

a 0.070���
(0.0176)

0.438
(0.2025)

�0.000
(0.0003)

0.056��
(0.0230)

0.004��
(0.0019)

0.006
(0.0087)

0.004���
(0.0044)

0.704��
(0.2674)

Arellano-Bond test
for AR(1)

-1.58 -1.91� -2.36�� -2.56�� -2.06�� -1.47 -1.48 -4.35���

Arellano-Bond test
for AR(2)

-1.48 0.28 -1.57 0.48 1.14 1.27 -1.17 -2.16��

Sargan test of overid.
restrictions

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hansen test of overid.
restrictions

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Observations 252 252 252 252 252 252 252 252
Number of countries 28 28 28 28 28 28 28 28

Note: This table presents the results of a linear dynamic panel model estimated for variables of interest using the
one-year lagged contingent liabilities as an explanatory variable. Robust standard errors are reported in round brack-
ets. ���, ��, and � denote statistical significance at the 1%, 5%, and 10% levels, respectively. Estimations are per-
formed with STATA software.
Source: own computation.
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“payouts”, for each country in our sample. This, in turn, would provide an alternative
way to estimate the expected fiscal impact of contingent liabilities. We implement a
semi-parametric approach that relies on observed, historical realizations, which have
been recently catalogued by Bova et al. (2019) for 80 countries around the world in a
time period ranging from 1990 to 2014. We use from their dataset1 the payouts
recorded for the European economies in our sample (67 observations), but update
the sample using more recent realizations that span the period until the end of 2019
(we add 41 observations).2 In total, we use 108 realizations of contingent liability,
which have a mean payout of 3.548 percent of GDP. Figure 1 shows that both the
frequency of realizations and the average payout significantly increased after 2009, in
the aftermath of the financial crisis.

The simulation is performed with Matlab software and proceeds in two stages. In
the first stage, we model contingent liability realizations as a collection of correlated
Bernoulli random variables. The unconditional probability of a payout occurring for
each country and the system covariance matrix are estimated from the panel of his-
torical realizations spanning 30 years and 28 countries.3 From the resulting multivari-
ate Bernoulli distribution we draw 1,000,000 sets of values representative of possible
payout events.

In the second stage, we attribute all positive payout events a value representing the
expected payout expressed as a percentage of GDP. In order to do this, we first
search for the probability distribution that best fits the historical data on payouts
(with Easy Fit software). We consider 56 possible probability density functions and
rank each fit with their Kolmogorov-Smirnov, Anderson-Darling, and Chi-Squared
statistics, respectively. After computing the average rank and considering the min-
imum, we find that the Birnbaum and Saunders (1969) “Fatigue Life” distribution
with parameters a ¼ 0:74 and b ¼ 2:84 is the one that best fits the data (see

Figure 1. Payout frequency by year.
Source: own computation.
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Appendix A). Figure 2 plots the histogram of empirical payouts and the associated
fitted distribution.

Using this result, we set payout values as follows. Each time a payout event occurs
for a country, we generate a random payout value from the fitted “Fatigue Life” distri-
bution, ZMC, but also extract another random payout value, ZB, from the set of histor-
ical payouts available for that country. The actual payout value is set as either ZS with
a probability of 2/3, or ZB with a probability of 1/3. This procedure assures that the
simulated payout distribution takes advantage of the information contained in the full
set of historical data but also preserves heterogeneous, country-specific characteristics.

The simulations enable us to estimate individual expected payouts for each country
and also for the entire set of countries. Figures in Appendix B show the simulated
payout distribution for each country. A summary of the results obtained in the simu-
lation exercise and the associated expected impact of contingent liabilities on budget
deficits and public debt are presented in Table 4.

The probability that contingent liabilities are realized, in a time frame of one year,
records a peak for Italy (25%), followed by Germany and Hungary (21.43%). Most
countries in the sample exhibit an occurrence probability ranging between 10� 18%,
while ten countries show probability levels between 3-7%. By looking at the amount
of the expected payout, as % of GDP, the higher level is witnessed by Ireland
(0.85%), followed by Hungary and Greece. However, in nominal terms, the largest
expected payout is to be borne by Germany and amounts to around 17 billion euro.
The lowest fiscal burden to be supported by the government belongs to Poland
(0.13%), Luxembourg and Czech Republic; at the same time, these countries addition-
ally exhibit a small likelihood for contingent liabilities’ realization.

In terms of the expected impact on budget deficit, the realization of contingent
liabilities triggers increased fiscal stress for Estonia and Portugal. By comparing the
impact on both state budget and public debt, the findings indicate that the former is

Figure 2. Distribution of historical payouts from contingent liabilities for European countries.
Source: own computation.
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more affected by the realization of contingent liabilities. Our findings are confirmed
by Bova et al. (2019), who explain that contingent liability realizations are associated
with both a significant worsening in the overall fiscal balance and a large increase in
debt-to-GDP ratio, having the potential to amplify the existing economic stress.

4. EU policy recommendations

As the empirical analysis shows, the period of the pandemic crisis will significantly
affect changes in the level of public debt, which, depending on the solvency risk of
the beneficiaries of public guarantees, can translate into much higher fiscal effects
and risks.

The previous experience of economic and financial crises has already made it
necessary to undertake research, which resulted in international guidelines in the field
of contingent liabilities recommended by Schick and international economic and
financial institutions. As mentioned at the beginning of the article, the most active in
this area were the IMF, the World Bank, the OECD and the INTOSAI Public Debt

Table 5. Proposed European guidelines for government contingent liabilities management.
1. Before accepting new contingent liabilities, public authorities should assess the fiscal risks, including the

likelihood of future payments from the state budget. In the process of planning and implementing the state
budget, state guarantees should be regularly analysed.

2. Public guarantees with a financing risk of more than 50% should be included in analyses of deficit and debt
growth scenarios (as in analyses of changes in market indicators such as inflation, interest rates and
exchange rates).

3. The assessment of the fiscal risk related to potential liabilities should be carried out by an independent
entity. In this context, it is stressed that it should be an entity which is not directly involved in the decision
to issue the state guarantee. Attention is drawn to best practices in this respect, notably entrusting this
function to an independent Public Debt Agency or Supreme Audit Institution.

4. Public authorities should periodically collate contingent liabilities and report on their volume, the likelihood
of their financing and the fiscal implications in this regard. The frequency of reporting should be higher,
ideally following the releases of the other fiscal and macroeconomic information at the end of each quarter.

5. Government fiscal analyses published in annual budget reports or other documents should be subject to
parliamentary discussion on the main risk factors affecting future budget revenues and expenditures and the
overall liquidity and indebtedness of the state budget.

6. Public authorities should develop a comprehensive procedure (strategy) for fiscal risk management for public
entities. This is particularly the case for relatively uniform (rather than discretionary) rules for granting and
monitoring and risk assessment of the portfolio of state guarantees.

7. Public authorities should use the principle of cost and risk sharing (co-financing) for the provision of
guarantees in order to avoid moral hazard, ensuring the economic viability of guarantees, reducing the
probability and severity of losses from their financing. Co-financing should also cover periods during which
the beneficiaries and/or the banks providing the guaranteed loans assume full responsibility for their
repayment (without public security).

8. Public authorities should introduce legal restrictions on the issuance of guarantees (entity, object, periodic
limits) and other potential liabilities during the year within the state budget, and separately for public entities
with the right to issue state guarantees.

9. Funds (reserves) should be earmarked within the State budget to cover the payment of guarantees during
the year. The reserve fund should consist primarily of fees for the provision of public guarantees.

10. The fees for granting public guarantees should at least reflect the future estimated costs of financing the
guarantee. The fees should primarily be paid by the beneficiary of the state guarantee. The fee should reflect
the market value of the guarantees (e.g. in relation to bank guarantees).

Source: own elaboration on the basis of, among others, Schick A., Towards a Code of Good Practice on Managing
Fiscal Risk, in: H. Polakova Brixi, A. Schick, Government at Risks: Contingent Liabilities and Fiscal Risk, The World
Bank and Oxford University Press, 2004, pp. 461 – 471, Guidelines for Public Debt Management, the IMF and the
World Bank, 2002, and Advances in Risk Management of Government Debt, the OECD (2005), p. 115.
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Committee. However, most recommendations of these institutions were related to
broader issues such as government debt management and fiscal transparency.

The current pandemic crisis, which may be the cause of unprecedented use of gov-
ernment guarantees, should also be an opportunity to develop common standards for
EU countries in the area of contingent liabilities management. It is worth noting that
government guarantees of EU Member States are used both at the national and inter-
national levels in terms of a number of EU financial initiatives launched in response
to the recent crises (such as the European Stability Mechanism - ESM or Support to
Mitigate Unemployment Risks in an Emergency - SURE). This is therefore a case of
double guarantee of financial mechanisms from national budgets.

The following are the ten European standards for contingent liabilities manage-
ment, as recommended by the authors, based on existing international guidelines and
postulates and the presented research results (Table 5).

5. Conclusions

The study indicates that the pandemic crisis could undoubtedly lead to another phase
of the debt crisis. As indicated by EU governments in their 2020 Stability and
Convergence Programmes, the need to counteract the effects of the pandemic will be
directly linked to the activation of many fiscal instruments, financed through public
debt or guaranteed by public institutions (including state banks).

Our research therefore draws the following conclusions:

� the current level of reporting on contingent liabilities in the EU is insufficient and
significantly delayed, making it impossible to monitor the level of contingent
instruments used on an ongoing basis,

� simulations indicate that the impact of contingent liabilities could result in an
unprecedented increase in public debt, especially in euro area countries, while
exceeding the 60% of GDP limit could also occur in most EU countries,

� EU countries are increasingly inclined to use contingent liabilities as "hidden
expenditure" or "hidden debt", which reduces fiscal transparency and may in the
future undermine the effectiveness of the assessment of the EU fiscal criteria,

In relation to the above, it seems reasonable to recommend the introduction of EU
standards concerning contingent liability management, both in terms of the method-
ology for estimating fiscal risk, including the creation of appropriate budgetary guarantee
reserves, and in terms of detailed and current reporting at both national and EU levels.

Our paper shows that the recent increase in the level of contingent liabilities can
be associated with significant fiscal risks for national governments in the European
Union. The risks may further be exacerbated in the context of unexpected Black
Swan events that have large consequences, such as the recent COVID-19 pandemic.
This implies that governments should start thinking about prophylaxis when deciding
on policies about the structure of national debt, which would help mitigate an
unwanted future deterioration of the fiscal position due to unexpected payouts from
contingent liabilities. Therefore, our paper aims at warning governments about these
risks and providing some guidelines about adequate policies.
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Notes

1. This is available as an online appendix on the journal’s website.
2. Bova et al. (2019) database was updated with data collected from: 1) IMF country-level

Staff Reports for all types of CL realizations for the period 2016-2019; 2) Eurostat, in
terms of financial sector CLs (country-level data on government interventions to support
financial institutions - https://ec.europa.eu/eurostat/web/government-finance-statistics/
excessive-deficit/supplemtary-tables-financial-crisis).

3. For each country and each year, the value of 1 is used to denote that at least one payout
has occurred, and 0 otherwise.
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Appendix A. Distribution fit results for payout events.
Kolmogorov Anderson

Chi-SquaredSmirnov Darling

Distribution Optimal Parameters Statistic Rank Statistic Rank Statistic Rank

Fatigue Life (3P) a¼ 2.2109 b¼ 1.1909 c¼-0.03234 0.0495 1 0.27 1 2.21 2
Log-Pearson 3 a¼ 28.353 b¼-0.35911 c¼ 10.275 0.0633 3 0.41 2 3.37 7
Lognormal r¼ 1.9015 l¼ 0.09321 0.0646 5 0.54 3 2.24 3
Lognormal (3P) r¼ 1.9124 l¼ 0.08742 c¼ 9.2647E-4 0.0639 4 0.54 4 2.58 5
Dagum k¼ 0.62593 a¼ 1.0922 b¼ 2.5001 0.0678 6 0.64 6 3.54 8
Weibull (3P) a¼ 0.59676 b¼ 2.5569 c¼ 0.00703 0.0686 8 0.66 7 7.62 16
Burr k¼ 15.152 a¼ 0.63026 b¼ 188.96 0.0769 12 0.64 5 6.11 12
Log-Logistic a¼ 0.88959 b¼ 1.0519 0.0742 9 0.73 8 4.26 9
Frechet (3P) a¼ 0.67627 b¼ 0.594 c¼-0.05977 0.0748 10 0.95 12 2.53 4
Log-Logistic (3P) a¼ 0.82968 b¼ 1.2162 c¼ 0.00703 0.0796 13 0.73 9 1.84 1
Dagum (4P) k¼ 0.3753 a¼ 1.2752

b¼ 5.0436 c¼ 0.00703
0.0601 2 4.51 24 N/A 0

Weibull a¼ 0.63557 b¼ 2.5326 0.0822 15 0.88 11 5.74 10
Pareto 2 a¼ 0.94671 b¼ 1.0768 0.0813 14 1.05 13 6.33 13
Pearson 6 a1¼0.57402 a2¼2.5422 b¼ 11.651 0.0909 17 0.87 10 6.04 11
Gen. Gamma (4P) k¼ 0.68286 a¼ 0.77321

b¼ 4.0606 c¼ 0.00703
0.0682 7 4.51 25 N/A 0

Burr (4P) k¼ 3.4483 a¼ 0.69626
b¼ 11.144 c¼ 0.00703

0.0756 11 4.50 23 N/A 0

Gen. Gamma k¼ 1.074 a¼ 0.40541 b¼ 11.496 0.1127 20 1.52 14 6.60 14
Frechet a¼ 0.60081 b¼ 0.41525 0.1076 19 2.25 17 3.01 6
Gamma a¼ 0.35798 b¼ 11.496 0.1170 21 1.62 15 14.62 21
Johnson SB c¼ 2.8233 d¼ 0.7435

k¼ 102.91 n¼-0.55881
0.1489 24 2.23 16 9.75 17

Fatigue Life a¼ 2.8362 b¼ 0.73658 0.1368 22 2.65 19 7.52 15
Gamma (3P) a¼ 0.46228 b¼ 8.4055 c¼ 0.00703 0.0903 16 4.77 26 N/A 0
Gen. Pareto k¼ 0.39082 r¼ 2.7974 l¼-0.47677 0.1541 26 2.57 18 9.95 18
Kumaraswamy a1¼0.30065 a2¼1.6722

a¼ 0.00703 b¼ 54.543
0.1453 23 3.46 21 14.82 22

Gen. Extreme Value k¼ 0.49805 r¼ 1.9523 l¼ 1.1139 0.1513 25 3.35 20 14.14 20
Pearson 6 (4P) a1¼0.58524 a2¼1.1386

b¼ 2.6136 c¼ 0.00703
0.0933 18 5.28 27 N/A 0

Beta a1¼0.24229 a2¼2.6294
a¼ 0.00703 b¼ 58.44

0.1936 27 4.25 22 23.95 26

Reciprocal a¼ 0.00703 b¼ 48.7 0.2184 28 6.31 28 29.27 30
Logistic r¼ 3.7921 l¼ 4.1152 0.2529 33 9.73 30 25.71 28
Levy r¼ 0.16527 0.2441 31 10.69 33 22.65 24
Hypersecant r¼ 6.8781 l¼ 4.1152 0.2592 34 9.85 31 28.98 29
Power Function a¼ 0.23708 a¼ 0.00703 b¼ 53.617 0.2321 29 12.31 37 N/A 0
Normal r¼ 6.8781 l¼ 4.1152 0.2752 37 10.04 32 23.02 25
Levy (2P) r¼ 0.15597 c¼ 0.00692 0.2525 32 13.88 38 25.62 27
Gumbel Max r¼ 5.3628 l¼ 1.0197 0.2988 43 8.04 29 9.96 19
Error k¼ 1.0 r¼ 6.8781 l¼ 4.1152 0.2875 40 10.75 34 38.34 33
Inv. Gaussian (3P) k¼ 0.16203 l¼ 4.6422 c¼ 0.00691 0.2665 35 16.39 41 32.51 31
Laplace k¼ 0.20561 l¼ 4.1152 0.2875 41 10.75 35 38.34 34
Exponential k¼ 0.243 0.2813 38 15.58 39 42.48 37

(continued)
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Appendix A. Continued.
Kolmogorov Anderson

Chi-SquaredSmirnov Darling

Distribution Optimal Parameters Statistic Rank Statistic Rank Statistic Rank

Inv. Gaussian k¼ 1.4732 l¼ 4.1152 0.2392 30 33.78 47 40.63 35
Rayleigh (2P) r¼ 8.1138 c¼-5.0981 0.2932 42 11.81 36 35.16 32
Exponential (2P) k¼ 0.24341 c¼ 0.00703 0.2824 39 16.31 40 50.78 39
Chi-Squared (2P) m¼ 1 c¼ 0.00703 0.2720 36 34.57 48 48.13 38
Cauchy r¼ 0.96143 l¼ 0.69424 0.3025 44 16.70 42 42.21 36
Gumbel Min r¼ 5.3628 l¼ 7.2108 0.3116 45 17.49 44 N/A 0
Pareto a¼ 0.19798 b¼ 0.00703 0.3273 46 17.33 43 56.58 40
Uniform a¼-7.798 b¼ 16.028 0.3276 47 21.34 45 N/A 0
Error Function h¼ 0.10281 0.5004 53 22.13 46 17.62 23
Chi-Squared m¼ 4 0.4023 50 55.12 50 114.01 41
Pert m¼ 0.00703 a¼ 0.00703 b¼ 52.04 0.4337 51 51.15 49 122.29 42
Pearson 5 (3P) a¼ 3.5222 b¼ 4.2544 c¼ 0.00703 0.3316 48 145.84 55 N/A 0
Rayleigh r¼ 3.2835 0.4458 52 90.33 52 144.42 45
Pearson 5 a¼ 4.3964 b¼ 5.2016 0.3381 49 165.97 56 122.96 43
Student’s t m¼ 2 0.5025 54 58.93 51 140.81 44
Rice m¼ 9.2187E-4 r¼ 5.6444 0.5503 55 126.29 54 202.25 46
Triangular m¼ 0.00703 a¼ 0.00599 b¼ 49.298 0.5706 56 105.69 53 241.44 47
Erlang No fit
Erlang (3P) No fit
Johnson SU No fit
Log-Gamma No fit
Nakagami No fit

Note: Easy Fit software is used to determine the best distribution for pay-out events.
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Appendix B. Simulated payout distributions for EU countries.
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Appendix B. Continued.
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