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Abstract

This paper documents that the traditional sovereign-bank nexus has morphed into
a broader nexus that now also includes non-bank financial institutions (NBFIs): the
sovereign-bank-NBFI nexus. The classical sovereign-bank nexus has been a major
financial stability concern following the eurozone crisis. Since then, sovereign debt
levels have increased substantially in many major economies, while NBFIs’ footprint
in sovereign bond markets has grown significantly. This paper examines the transmis-
sion of risks among banks, sovereigns and NBFIs using European bank-level data and
global country-level data. We find that banks’ direct sovereign exposures have recently
become less important in explaining the co-movement between bank and sovereign
risk. By contrast, banks’ exposures to NBFIs have become a significant determinant
of the bank-sovereign risk co-movement. We also find evidence that NBFIs’ sovereign
debt holdings have become important drivers of the co-movement between NBFI and
sovereign risk.
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1 Introduction

The sovereign—bank nexus — often referred to as the sovereign-bank “doom loop” (Brunner-
meier, Garicano, Lane, Pagano, Reis, Santos, Thesmar, Van Nieuwerburgh, and Vayanos,
2016; Gennaioli, Martin, and Rossi, 2014) — has been a major vulnerability in the global
financial system. It gained particular notoriety during the euro area crisis, when banks’ hold-
ings of sovereign debt exposed them to potential losses associated with sovereign distress,
weakening their balance sheets and impairing their credit provision to the real economy. In
turn, deteriorating bank health had a negative impact on the creditworthiness of sovereigns
by increasing their contingent liabilities and by decreasing their tax revenues (due to the
slowdown in economic activity caused by the associated reduction in banks’ supply of credit
to the real economy). The above self-reinforcing mechanisms generated a two-way feedback
loop in which stress could propagate from sovereigns to banks and vice versa.

Since the euro area crisis, the structure of the financial system has changed in ways
that call for a reassessment of the sovereign-bank nexus. In particular, non-bank financial
institutions (NBFIs) have grown substantially along several key dimensions — overall size,
participation in sovereign debt markets, and interconnectedness with banks (Bank for In-
ternational Settlements, 2025; Garcia Luna and Hardy, 2019; Aldasoro, Huang, and Kemp,
2020). These developments motivate the main hypothesis we examine in this paper: that the
traditional sovereign—-bank nexus has evolved into a broader sovereign-bank-NBFI nexus,
in which NBFIs play an increasingly important role in the transmission of sovereign risk to
banks. This paper tests this hypothesis by examining how the channels linking sovereigns
and banks have changed over time, and by documenting the role of NBFIs in shaping these
relationships.

The key mechanisms underlying the expansion of the nexus stem from the emergence
of new frictions and feedback channels involving NBFIs. Many NBFIs, particularly hedge

funds, engage in leveraged sovereign bond trading, often funded through short-term (repo)



borrowing from banks. This implies that even relatively small shocks to sovereign risk can
have a large negative impact on NBFIs’ balance sheets. In response, NBFIs may delever-
age by engaging in fire sales of sovereign bonds and by withdrawing deposits from banks.
Moreover, in such a stress scenario, there would be an additional negative impact on banks
due to a rise in the expected losses associated with their direct exposures to NBFIs. All of
this would have a negative impact on both banks and sovereigns, which would in turn have
additional (second round) negative effects on NBFIs. This would give rise to a triangular
propagation mechanism, in which shocks to any one of the three sectors — sovereigns, banks,
or NBFIs — are transmitted to the other two, resulting in a negative feedback loop passing
through all three nodes of the sovereign-bank-NBFI nexus.

We empirically test this hypothesis using both bank-level and aggregate (country-level)
data. At the bank level, we use European Banking Authority (EBA) data to examine how
the correlation between bank and sovereign CDS spreads is affected by banks’ exposures
to sovereigns and financial institutions. At the aggregate level, using the BIS international
banking statistics, we examine the respective relationships at the national banking system
level. In both (bank-level and country-level) sets of empirical exercises, we examine whether
the relative importance of banks’ exposures to sovereigns and the financial/NBFI sector has
changed over time.

Our results suggest that the traditional sovereign—bank nexus has weakened (when con-
sidered in isolation). In the earlier part of our sample (prior to 2016), the co-movement
between the CDS spreads of banks and sovereigns was higher for banks with greater hold-
ings of risky sovereign debt (in line with the classical sovereign-bank nexus mechanisms).
However, in the later part of our sample (post-2016), this relationship weakened significantly.

When we incorporate banks’ exposures to the financial sector, particularly to NBFTIs,
we find a very different pattern. In the later period, greater exposure to financial counter-
parties located in high-risk sovereign jurisdictions is associated with a stronger correlation

between bank and sovereign risk. This shift in the main drivers of the sovereign-bank risk



co-movement — from banks’ direct sovereign exposures to their indirect exposures via the
financial sector — is also documented in the results generated using aggregate data.

To isolate the underlying mechanism, we examine banks’ foreign exposures. This al-
lows us to abstract from the domestic bailout channel that may confound the drivers of the
sovereign—bank CDS spread co-movement. The results from these international regressions
confirm our main finding: the importance of banks’ direct sovereign exposures has declined
over time, while that of their financial sector exposures has increased. Moreover, we doc-
ument that this shift is driven by the riskiness of the borrowing sovereign rather than by
the nationality of the lending bank. For example, the main determinant of the CDS spread
co-movement between core European banks and peripheral sovereigns switches from banks’
direct sovereign exposures prior to 2016 to banks’ exposures to the financial sector. In con-
trast, the co-movement between the CDS spreads of peripheral banks and core sovereigns is
driven primarily by banks’ exposures to financial institutions throughout the sample.

We also investigate the role of banks’ asset and funding composition in amplifying these
effects. The expanded (sovereign-bank-NBFI) nexus is more pronounced for banks holding
more liquid assets. This is consistent with the hypothesis that banks that provide funding to
certain NBFIs (such as hedge funds) through short-term repo lending are more exposed to
sovereign risk through their exposures to NBFIs. In addition, banks’ liability-side exposures
(through deposits) to NBFIs independently contribute to higher co-movement between bank
and sovereign risk, over and above the effects attributed to their asset-side exposures.

Finally, we examine the third side of the (sovereign-bank-NBFT) triangle by analyzing the
direct relationship between NBFIs and sovereigns. Using aggregate data on NBFIs’ holdings
of sovereign debt, we find patterns consistent with our bank-level results. Namely, higher
sovereign debt exposures of NBFIs are associated with stronger co-movement between NBFI
and sovereign risk, especially in the later part of the sample.

Taken together, our findings provide strong evidence that the classical sovereign-bank

nexus has evolved into a broader sovereign-bank-NBFT nexus. While banks’ direct holdings



of sovereign debt have become less central in explaining risk transmission between banks and
sovereigns, the importance of banks’ indirect exposures through NBFIs has grown. This shift
is most pronounced for riskier sovereigns and likely reflects changes in regulation, market
structure, and business models. More broadly, our results highlight the need to incorporate
NBFIs and their triangular relationships into analyses of financial stability and sovereign

risk transmission.

Literature Our paper is related to several strands of existing literature. More concretely,
we build on existing work that has examined each of the three edges of the triangle linking
sovereigns, banks, and NBFIs.

The sovereign-bank nexus has been explored both theoretically and empirically in a
number of insightful papers. Much of this work focuses on the eurozone crisis, where both
domestic and cross-border aspects of this nexus were on display (Brunnermeier et al., 2016;
Fahri and Tirole, 2018; Acharya and Steffen, 2015; Bocola, 2016; Gennaioli et al., 2014;
Acharya, Drechsler, and Schnabl, 2014). A few others examine these dynamics in the context
of emerging markets, where sovereign risk and banking fragility are often more apparent
and crises (sovereign, currency, banking) often come together (Baskaya, Hardy, Sebnem
Kalemli-Ozcan, and Yue, 2024; Brutti, 2011; Reinhart and Rogoff, 2011). Our paper’s key
contribution to this discussion is expanding the view of the sovereign-bank nexus to account
for the growing role of NBFIs, their particular risk sensitivities, and their feedback loops.
We also highlight the particular vulnerability of (exposure to) riskier sovereigns for these
dynamics.

A growing literature has highlighted the growth and financial stability risks of the NBFI
sector and its links with banks. Many NBFIs are reliant on banks for their funding, even
when they are competing with them in credit markets (Jiang, 2023; Acharya, Gopal, Jager,
and Steffen, 2025). The links between banks and NBFIs run even deeper, as NBFIs also

often provide funding to banks. These “interwoven” activities mean banks are exposed to



credit and liquidity risks that may appear to have been shifted to the NBFT sector, likely
generating the observed correlation in bank and NBFI abnormal equity returns (Acharya,
Cetorelli, and Tuckman, 2024).! Our paper brings these risk links into the sovereign-bank
nexus and documents how sovereign risk propagates through NBFIs to banks.

Lastly, a set of papers have documented the participation of NBFI investors in the
sovereign debt market. Fang, Hardy, and Lewis (2025); Arslanalp and Tsuda (2014a,b)
show that non-bank investors (mainly NBFIs) are large investors in terms of the share of
sovereign debt that they hold. Fang et al. (2025) further highlights how NBFIs’ holdings of
sovereign debt are more price responsive than those of other investors, making their behavior
(especially flightiness during stress) particularly important for the price of sovereign debt. As
central banks wind down their balance sheets, non-bank investors have been the key players
stepping in, thus increasing their market exposure and relevance in recent years (Du, Forbes,
and Luzzetti, 2024; Eren, Schrimpf, and Xia, 2025). NBFIs also affect this market through
their use of sovereign bonds in leveraged trading activities (e.g. the cash-futures basis trade
(Barth and Kahn, 2025)). We connect the implications of these links and vulnerabilities
back to the sovereign-bank nexus.

The above literature strands have examined each of the three edges of the sovereign-
NBFI-bank triangle in isolation (i.e. focusing on only one of the three bilateral links at a
time). In contrast, we examine all three edges of the sovereign-NBFI-bank triangle simulta-
neously and document how they influence each other in a feedback loop that is broader than
the traditional sovereign-bank loop. This is our main contribution to the existing literature.

The remainder of this paper is structured as follows: Section 2 describes conceptually
how the expanded sovereign-bank-NBFI nexus operates; Section 3 details the data used
in our analysis; Section 4 describes our empirical approach; Section 5 presents the results

examining different sides of the sovereign-bank-NBFI triangle; and Section 6 concludes.

!Banks also have indirect exposure to NBFIs by investing in the same assets and thus being exposed to
NBFI-driven fire sales depressing the value of those assets (Cetorelli, Landoni, and Lu, 2023).



2 The sovereign-bank-NBFI nexus

The sovereign-bank nexus used to have a two-way feedback loop at its core (Figure 1). For
banks, this operated through their direct exposures to sovereign debt. A decline in the value
of sovereign debt impaired their net worth and led to a cut in credit. For sovereigns, this
worked through the risk that a systemic banking crisis would further weaken the economy and
impair their creditworthiness, incentivizing them to (at least implicitly) provide support to
banks during stress. Thus, both sovereigns and banks are directly impacted by each other’s
default risk, in addition to the general macroeconomic impacts of the individual failure of

each.

Figure 1: The Classical Sovereign-Bank Loop
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Notes: Replicated from Brunnermeier et al. (2016).

Adding NBFTs into this nexus changes the dynamics (Figure 2). NBFIs have long been
key intermediaries and investors in the sovereign debt market, particularly among advanced
economies. Moreover, NBFIs’ role in the global financial system has grown significantly
over the past decade. There has been a substantial increase in both NBFIs” footprint in

sovereign debt markets and their linkages with banks. NBFIs that directly hold sovereign



debt are exposed to increases in sovereign risk or sovereign defaults. These vulnerabilities
can be amplified when these intermediaries take leveraged positions with these investments.
Sovereign debt is also increasingly used as collateral in financial transactions. A rise in
sovereign risk lowers the value of sovereign bonds as an investment or as collateral, potentially

inducing margin calls or fire sales.

Figure 2: The Sovereign-Bank-NBFI Triangle
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The above shocks can be transmitted back to both sovereigns and banks. In the case of
fire sales, this further depresses the value of sovereign debt, increases sovereigns’ borrowing
costs, reduces their fiscal space, and impairs their creditworthiness. When NBFIs face margin
calls and incur losses on their sovereign bond holdings, they become riskier counterparties
for banks. Furthermore, as NBFIs become more constrained, this could generate significant
liquidity shocks for banks, as NBFIs are also key providers of funding to banks.

To give a more concrete example, the leveraged trading strategies that some NBFIs —
and hedge funds in particular — deploy in sovereign bond markets could generate several of

the above stress transmission channels (Hernandez de Cos, 2025). These leveraged strategies



are typically facilitated by NBFIs’” short-term repo borrowing from banks. As a result, they
are highly vulnerable to adverse shocks in funding markets. Thus, even a mildly negative
shock in sovereign bond markets (triggered either by negative fiscal news or shifts in overall
market sentiment) could be significantly amplified by the rapid unraveling of NBFIs’ lever-
aged strategies. In turn, this would (i) transmit to banks via their direct lending exposures
to NBFIs and (ii) likely lead to sharp spikes in government bond yields. The latter effect
could then result in further unwinding of NBFIs’ leveraged positions, thus triggering a new
round in the three-way (sovereign-bank-NBFT risk) feedback loop. As a consequence, the
impact of the initial shock in sovereign bond markets would be more negative for banks that
are more exposed to NBFIs than for banks that are more directly exposed to the sovereign
(since, in most cases, the volatility in sovereign bond yields would not translate into a sharp
increase in the sovereign’s probability of default).

In addition to the direct exposure channels described above, the three-way feedback loop
could also be fueled via the indirect exposures that all three nodes of the sovereign-bank-
NBFI nexus have to the real economy. More concretely, the spikes in government bond
rates described above would likely translate into sharp increases in interest rates in the real
economy (e.g. mortgages, consumer loans, business loans, corporate bond rates, etc). This
would have a negative impact on economic activity, which would in turn be an additional
adverse shock for sovereigns (due to lower tax revenues), as well as for banks and NBFIs
(due to the deterioration in the creditworthiness of their real-economy borrowers).

Thus, through all of the above channels, sovereign stress can transmit risk to NBFIs,
which can propagate that risk on to banks. In turn, stress in the NBFI sector can directly
spill over to banks and have a direct impact on the pricing of sovereign debt (Fang et al.,
2025). This naturally leads us to hypothesize that the classical sovereign-bank nexus has
morphed into a broader sovereign-bank-NBFT nexus. In the rest of the paper, we test this

hypothesis empirically along multiple dimensions.



3 Data

We examine the linkages among sovereigns, banks and NBFIs using bank-level data for
European banks as well as country-level data for a global sample of banks.

The bank-level data are obtained from the EBA’s stress test and transparency exercises.
Between 2009 and 2011, the EBA conducted annual stress tests and published the results. In
2011, in response to growing worries about the European Debt Crisis, the EBA also started
to disseminate information about banks’ portfolio composition, in particular regarding their
sovereign exposures. These disclosures entered an annual schedule starting in 2013. After
that, the EBA has been publishing the data without further analysis (in a “transparency
exercise”) biennially, while in the alternate years, the EBA has been conducting stress tests
based on the same data and publishes the results of the test alongside the raw data (in a
“stress test exercise” ). In most years, the sample of banks has comprised the banks supervised
by the ECB, but there have been vintages in which the sample has included fewer banks.
The data vintages from 2013 to 2019 contain semi-annual data, while those from 2020 to
2024 contain quarterly data. The specific data series we use include each bank’s exposure
to the sovereign sector and the financial sector of its top 10 counterparty countries. The
data set we compile from these EBA data releases covers exposures from 2012Q1 to 2024Q2
for 213 banks headquartered in 29 countries. When we match these data series with data
on bank CDS spreads from Markit, we obtain a sample of 65 banks from 16 countries. To
measure the riskiness of sovereigns, we also use CDS spreads from Markit.

For our country-level analyses, we aggregate the CDS spreads from the bank level to the
country level using the total asset-weighted averages for banks in each country. In the case of
NBFTIs, the entities with active CDS spreads tend to be primarily (re-)insurance companies,
real estate companies or (more rarely) asset management companies.

At the country-level level, our main dataset is the BIS consolidated banking statistics

(CBS). The sample covers quarterly consolidated exposures of banks headquartered in 27



countries to the official sector in 66 counterparty countries.? These exposures include both
cross-border claims and local claims of banks’ affiliates located in the country of the respec-
tive (sovereign or NBFI) borrowers. When we match these data to countries for which we
can produce an estimate of the domestic banking sector’s CDS spreads and have the bor-
rowing countries’ sovereign CDS spreads, we obtain a sample of 20 bank nationalities and
42 counterparty countries from 2014Q1 to 2025Q2.

We supplement this with two other country-level datasets to better capture NBFI posi-
tions. To get NBFIs’ investment in the domestic sovereign debt market, we use data from
Arslanalp and Tsuda (2014a) and Arslanalp and Tsuda (2014b). These datasets provide
quarterly estimates of the holdings of sovereign debt by domestic non-banks for 24 advanced
economies and 22 emerging and developing countries from 2004Q1 to 2025Q2. We use non-
bank exposures as a proxy for NBFI exposures, as NBFIs are the dominant investors in that
category. We pair this with data on the size of the NBFI sector in each country collected
by the Financial Stability Board (FSB). This data set is annual and covers 28 advanced
and emerging countries from 2002 to 2024. When we match these data to borrowing coun-
tries for which we can produce an estimate of the NBFI sector’s CDS spreads and have
the respective sovereign CDS spreads, we obtain a sample of 11 countries from 2004Q1 to
2024Q3. It is important to note that, while we can perform both, domestic and cross-border
analyses using the EBA and CBS datasets, cross-border analysis is not possible for NBFIs’
sovereign exposures since the existing data are only available for NBFIs” domestic sovereign

debt holdings.

2In the BIS CBS, the official sector comprises the general government and the central bank. See Gar-
cia Luna and Hardy (2019) for more details on the BIS CBS sectoral classifications.
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4 Empirical Approach

We examine how banks’ exposures to sovereigns and NBFIs affect the relationship between
bank risk and sovereign risk. We run analyses at the bank-day level using daily series on

CDS spreads. More concretely, we estimate the following regression:

CDSyy = B1 % CDSj; + By x Sov. Exposurey j, + B3 * Fin. Exposurey, i+ (1)

Ba* Sov. Exposurey j: X CDS;i + B5 * Fin. Exposurey j; X CDSj 4 qp g + €p4.

In the above equation, b denotes a bank, j denotes the exposure country, and ¢ denotes
time (day) while ¢ indicates quarter. Therefore, CDSy; is the daily CDS spread for bank b
and C'DS,; is the respective daily CDS spread for sovereign j.

The exposure of each bank to either the sovereign (Sov.Ezposurey ;) or the financial
sector (Fiin.Exposure, ;) in a given country is reported at the end of each quarter and is
linearly interpolated between quarter-ends. This interpolation is implemented to prevent
sudden jumps in exposures from driving the results. Each bank’s sector-specific (sovereign
and financial sector) exposures are scaled by its total exposure (reported in the same dataset).
Financial sector exposures serve as a proxy for exposure to the NBFI sector, but also include
exposures to other banks (which themselves may also have exposure to sovereign debt).?

These exposures are then interacted with the CDS spread of the corresponding sovereign.
Sovereign CDS spreads are demeaned for each country so that the respective coefficients can
be interpreted as deviations from long-term averages. Both the sovereign and financial
exposures are standardized to have a mean equal to 0 and a standard deviation of 1, which
allows for better comparability between the different exposure measures. a3, are bank-
quarter fixed effects, controlling for other bank-specific medium-term factors (e.g. bank

capitalization or profitability in a given quarter). Importantly, these bank-specific factors

3In Table 4, we analyze the baseline results using a proxy measure for NBFI exposure constructed based
on the ratio of NBFIs’ non-performing loans (NPLs) to financial sector NPLs.
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can move at a higher frequency. But since we are gauging the impact on asset prices,
controlling for the frequency at which these factors are observable for investors is already
absorbing most relevant variation.

This regression setup implies that we are examining the sensitivity of the correlation be-
tween bank and sovereign CDS spreads to banks’ (sovereign and financial sector) exposures.
A positive coefficient on [y, for instance, would be consistent with the classical sovereign-
bank nexus result, indicating that greater bank exposures to sovereign debt are associated
with banks’ risk co-moving more closely with that of the sovereign.

In our analysis, we split the sample along two key dimensions.

The first split is with respect to the time period. We examine the relationships described
above during two time windows: 2012Q1-2015Q4 and 2016Q1-2024Q2. The former window
includes the eurozone crisis as well as a low interest rate environment with easy monetary
conditions. The latter window features a larger NBFT sector that is more active in sovereign
debt markets, much higher sovereign debt levels, the Covid-19 pandemic along with the
various policy measures associated with it (including large fiscal stimulus packages), and the
subsequent high-inflation and high-interest rate environment.

The second dimension along which we split our sample is related to the relative riskiness
of sovereigns. While all sovereign debt carries risk, some sovereign bonds are perceived to
be “safe assets” and are treated by investors very differently from the debt of other (riskier)
sovereigns. For this reason, we split our sample into high-risk and low-risk sovereigns based
on average CDS spread. In Europe, an alternative way of capturing this notion is to split
sovereigns into “periphery” ones (Spain, Greece, Ireland, Italy, Portugal) and “core” ones
(Austria, Belgium, Germany, Denmark, Finland, France, Netherlands, Norway, Sweden, the
United Kingdom).*

To test the broader patterns of risk co-movement emerging from our bank-level data

4In regressions that focus exclusively on banks’ exposures to the domestic sovereign, the “periph-
ery” /“core” indicator de-facto identifies both, the country of the sovereign and of the banks’ headquarters.
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analysis, we add regressions at the aggregate banking-sector and country levels:

CDS;y = p1xCDSj; + [y x Sov. Exposure; j; + P35« NBFI Exposure; j+ (2)

Ba x Sov. Exposure; j; x CDS;y + Bs * NBFI Exposure; j; x CDS; + oy + o + €4

Time ¢ is daily, ¢ again denotes the country of headquarters for the bank, and j indicates
the country of the borrowing entity. Country-level bank CDS spreads are asset-weighted
averages of individual bank CDS spreads. As before, when j = i, we are considering domestic
exposures. Our exposure measures are consolidated to the parent bank country, captured at
the end of the quarter, and interpolated between quarters to get a daily time series without
jumps. The aggregate sample analysis runs from 2014Q1 to 2025Q2. As in the bank-level
data, the exposure measures are standardized and sovereign CDS spreads are demeaned to
facilitate interpretation.

To analyze the direct relationship of sovereign risk with NBFI risk, we correlate the
average CDS spread of the NBFT sector with the CDS spread of the sovereign at the country-

level. We implement the following regression:

CDS NBFI;; = 1 * SovCDS;; + Ba x Sov. Exposure; ;+ (3)

Bs * Sov. Exposure;; x CDS;y + o, + oy + €;4.

With data at the country-day level, ¢ indexes country and ¢ indexes day. Sovereign
exposures are again measured at quarter-ends and interpolated to daily frequency to avoid
large jumps. This metric is obtained by computing the ratio of private non-bank holdings
of domestic sovereign debt to the total assets of the NBFI sector. Our sample runs from
2004Q1 to 2024Q3, and we continue to consider analyses splitting the period into pre- and
post-2016. Exposure measures are standardized and sovereign CDS spreads are demeaned,

as in our other specifications.
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5 Results

We organize the discussion of our results along the edges of the sovereign-bank-NBFT triangle.
We begin by revisiting the traditional bank-sovereign nexus. This is followed by our main
focus on the bank-NBFI edge of the triangle. Then we present some evidence examining
the NBFI-sovereign edge, which is constrained by the limited data availability on direct
NBFI-sovereign linkages.

When possible, we examine separately cross-border exposures and domestic exposures
since each of those two exposure types is important and sheds light on different aspects of
the sovereign-bank risk nexus. On the one hand, cross-border exposures provide a cleaner
measure of sovereign risk transmission to banks, as the feedback loops associated with po-
tential bailouts and depressed growth are not nearly as strong as in the case of domestic
exposures.” On the other hand, domestic exposures are typically much larger than cross-
border exposures and are the key concern for the traditional “doom loop” feedback effects.

Hence, they remain important to examine for bank-sovereign risk transmission.

5.1 The Traditional Sovereign-Bank Nexus

In order to set the stage, we start by re-examining the traditional sovereign-bank nexus.
More concretely, we estimate a set of regressions that examines how the relationship between
sovereign and bank CDS spreads is affected by banks’ direct holdings of sovereign debt. The
results from these regressions are shown in Table 1. When we examine this relationship for
cross-border exposures to low-risk sovereigns in columns (1) and (2), we find a positive but
insignificant coeflicient in the pre-2016 period and a negative and significant coefficient in the
post-2016 period. When focusing on high-risk counterparty countries in columns (3) and (4),
as well as “periphery” counterparties in columns (5) and (6), we do see strong evidence for

the bank-sovereign nexus in the pre-2016 sample with highly statistically and economically

5For NBFIs, the bailout expectations component is also less important in their domestic exposures.
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significant positive coefficients. For example, the coefficient on the interaction term in column
(5) implies that a one-standard-deviation higher exposure of banks to periphery sovereign
debt is associated with a 50% increase in the co-movement between bank and periphery
sovereign CDS spreads. This result is in line with the extensive literature on the bank-
sovereign nexus in Europe in the early 2010s. The coefficients in both of these (“high-risk”
and “periphery”) sub-samples drop to almost zero and become statistically insignificant in
the later (post-2016) period.

Lastly, since all the regressions so far have focused on cross-border exposures, columns
(7) and (8) examine the domestic exposures of banks from the European periphery. The
pattern from these results is in line with our findings of a strong bank-sovereign nexus in
the early part of the sample and a declining importance of direct sovereign exposures in the
later part of the sample.

The negative coefficient in the latter part of the sample for domestic and low risk cross-
border exposures is likely driven by the existence of two channels. The first one is related
to implicit government bailout guarantee for banks. Banks could hold more government
bonds either because of moral suasion (Ongena, Popov, and Van Horen (2019)) or because
of activities in the money market — a typical feature of large dealer banks. In both cases, an
implicit bailout guarantee by the government might be more likely. When sovereign risk rises,
the standard transmission channels through the real economy hit all banks. Nevertheless,
if the probability of a government bailout would be higher for banks with greater holdings
of government debt, this would have a negative effect on the correlation between banks’
sovereign exposures and bank-sovereign risk co-movement. The second channel is related to
the fact that, under certain conditions, sovereign CDS spreads could move in the opposite
direction to sovereign yields. More concretely, suppose that there is a moderately sized
global risk shock. Sovereign CDS spreads are likely to go up. However, the yields of some
sovereigns may actually decline as flight-to-safety effects dominate the increase in their CDS

spreads. As a result, the prices of the respective sovereign bonds would increase. This would
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have a positive impact on the net worth of the banks holding them, which would in turn
lead to a decline in their CDS spreads. While the first channel is present solely in the case of
banks’ domestic sovereign exposures, the second one is active for all (domestic and foreign)
banks’ sovereign exposures.

Taken together, the results presented in this sub-section suggest that the nature of the

sovereign-bank nexus has changed considerably over the past few years.

5.2 The New Sovereign-Bank-NBFI Nexus

We next include banks’ financial sector exposures to examine the bank-NBFI edge of the
triangle. We keep banks’ direct sovereign exposures as a control, but focus on their exposures

to the financial sector to test whether sovereign risk is transmitted to banks via their linkages

to NBFIs.

5.2.1 Bank-level analysis

Table 2 presents results from bank-level regressions examining banks’ cross-border exposures
(to both, the financial and the sovereign sectors).

As we demonstrated in the previous sub-section, the bank-sovereign nexus is much more
pronounced for high-risk borrowing countries. To investigate specifically that (high-risk)
part of the sample, columns (3) and (4) focus on countries with high-risk sovereigns and
columns (5) and (6) focus on countries from the European periphery.

The results are striking. While the classical bank-sovereign nexus exhibits the same
pattern as in Table 1 of losing importance in the later part of the sample, the exact opposite
is true for banks’ financial sector exposures. The interaction coefficients are insignificant in

the pre-2016 period (columns (3) and (5)) but turn significant and economically sizable in

6Related evidence is presented in Hardy and Zhu (2023). Country-quarter-level bank-sovereign CDS
correlations are lower for advanced economies after Covid, but risk links remain more apparent for EMEs
and riskier sovereigns.
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Table 1: The traditional sovereign-bank nexus

This table shows results of estimating Specification 1 with only the sovereign exposure terms.
Columns (1) and (2) display the results for cross-border exposures to countries with low
sovereign risk. Columns (3) and (4) show the results for cross-border exposures to countries
with high sovereign risk. Columns (5) and (6) display the results for cross-border exposures
to countries from the European periphery. Columns (7) and (8) show results for domestic
exposures to countries from the European periphery. Odd columns report the results for
the sample period until 2015Q4, and even columns report the results for the sample period
starting 2016Q1. European periphery refers to Greece, Ireland, Italy, Portugal and Spain;
core refers to Austria, Belgium, Denmark, Finland, France, Germany, Netherlands, Norway,
Sweden, and the United Kingdom. High (low) sovereign risk refers to counterparty countries
whose long-term average CDS spread is above (below) the median of all counterparty coun-
tries in our sample. Sovereign CDS spreads are demeaned at the country level. Sovereign
exposure measures are standardized to have mean of 0 and standard deviation of 1. All
variables are winsorized at the 1% and 99% level. Clustered standard errors in parentheses.
Significance levels: *(p<0.10), **(p<0.05), ***(p<0.01).

1) (2) (3) (4) () (6) (7) ®)

Cross-border Domestic

Country group Low sov. risk High sov. risk Periphery Europe
Pre-2016 Post-2016 Pre-2016 Post-2016 Pre-2016 Post-2016 Pre-2016  Post-2016

Government CDS Spread (in bps) ~ 0.284*  0.169™*  0.087**  0.025"*  0.264**  0.059"  0.544**  1.100"**
(0.035)  (0.015)  (0.013)  (0.004)  (0.035)  (0.009)  (0.101)  (0.207)

Sov. Exposure Scaled 0.981"* —0.570"*  0.886  —0.835"* 2,609 —1.742°* 11413 —28.569""
(0.207)  (0.085)  (0.861)  (0.280)  (1.703)  (0.573)  (11.563)  (8.394)

Sov. Exposure x Gov. CDS Spread ~ 0.053  —0.075** 0.058™*  —0.007  0.138"*  —0.004  0.171** —0.238"**
(0.047)  (0.013)  (0.018)  (0.010)  (0.029)  (0.013)  (0.060)  (0.078)

Bank-Quarter FE Y Y Y Y Y Y Y Y
Cluster Bank-Quarter Y Y Y Y Y Y Y Y
Obs. 208,665 497,921 105,313 207,452 56,584 100,024 16,368 30,090
R? 0.988 0.986 0.990 0.987 0.989 0.987 0.985 0.987

the post-2016 period (columns (4) and (6)). For example, the estimated coefficient on the
interaction term with banks’ financial sector exposures in column (4) implies more than a
doubling of the co-movement between bank and sovereign CDS spreads for an additional
standard deviation of financial sector exposures. That is, the co-movement between bank
and sovereign CDS spreads in the post-2016 period is no longer (primarily) driven by banks’

direct exposures to sovereigns but through their indirect exposures channeled through the
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financial sector. Taken together, the results from Tables 1 and 2 suggest that the classical
sovereign-bank nexus has morphed into a sovereign-bank-NBFI nexus. This implies that the
risks associated with the linkages between banks and sovereigns have not disappeared, but

have moved to different parts of banks’ balance sheets.

Figure 3: Sensitivities of bank-sovereign CDS spreads co-movement to banks’
(sovereign and financial sector) exposures, bank-level specifications
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Panel A - Sensitivity to banks’ sovereign Panel B - Sensitivity to banks’ financial
exposures sector exposures

Note: This figure shows rolling (five-year) window estimates of the coefficients on the interaction terms from
specification 1, linking sovereign CDS spreads with bank CDS spreads via banks’ exposures to sovereigns
(panel A) and NBFIs (panel B). The shaded areas represent the 90% confidence intervals.

To get a more detailed view of the dynamics of the results documented above, Figure 3
displays the evolution of the counterparts to the interaction terms reported in columns (3)
and (4) of Table 2 when running five-year rolling window regressions. Panel A illustrates
that the sovereign exposure sensitivity fades away after the European Sovereign Debt Crisis.
Around the same time, Panel B shows that the financial exposure sensitivity picks up, stays
at an elevated level, and rises even further towards the end of the sample period.

Thus, the results presented so far suggest that the traditional sovereign-bank nexus was
strongest in the early part of our sample (including the euro area debt crisis) and weakened

in the late (post-2016) part of our sample. By contrast, banks’ financial sector exposure have
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Table 2: The new sovereign-bank-NBFI nexus: cross-border exposures

This table shows results of estimating Specification 1. Columns (1) to (2) display the results
for all counterparty countries in our sample, columns (3) and (4) display the results for
high-risk counterparty countries, and columns (5) to (6) display the results for counterparty
countries from the European periphery. These alternate between the sample period until
2015Q4 and the sample period starting 2016Q1. European periphery refers to Greece, Ire-
land, Italy, Portugal and Spain; core refers to Austria, Belgium, Denmark, Finland, France,
Germany, Netherlands, Norway, Sweden, and the United Kingdom. High (low) sovereign risk
refers to counterparty countries whose long-term average CDS spread is above (below) the
median of all counterparty countries in our sample. Sovereign CDS spreads are demeaned
at the country level. Sovereign and financial exposure measures are standardized to have
mean of 0 and standard deviation of 1. All variables are winsorized at the 1% and 99%

level. Clustered standard errors in parentheses. Significance levels: *(p<0.10), **(p<0.05),
5 (< 0.01).

(1) (2) (3) (4) (5) (6)
Country group All High sov. risk Periphery Europe

Pre-2016 Post-2016 Pre-2016 Post-2016 Pre-2016  Post-2016

Government CDS Spread (in bps)  0.077°*  0.035"*  0.099"*  0.043**  0.246**  0.078"*
(0.010)  (0.005)  (0.016)  (0.008)  (0.039)  (0.015)

Fin. Exposure Scaled 0.642** 0.258 —2.229"  2.669™  —7.914** 2.139
(0.136) (0.161) (1.106) (1.170) (2.352) (1.831)
Sov. Exposure Scaled 0.195 —0.154** 1.171 —1.408*** 2.369 —2.590**
(0.184) (0.058) (0.936) (0.391) (1.855) (1.075)
Sov. Exposure x Gov. CDS Spread  0.035*** —0.009 0.056***  —0.019* 0.142** —0.023
(0.011) (0.006) (0.018) (0.011) (0.030) (0.018)
Fin. Exposure x Gov. CDS Spread  0.099**  0.057*** 0.040 0.067*** —0.090 0.074**
(0.022) (0.015) (0.039) (0.023) (0.082) (0.035)
Bank-Quarter FE Y Y Y Y Y Y
Cluster Bank-Quarter Y Y Y Y Y Y
Obs. 313,981 705,373 105,313 207,452 56,584 100,024
R? 0.989 0.986 0.990 0.987 0.989 0.987

become a significant driver of the bank-sovereign risk relationship. These links are strongest
in periphery countries where sovereign risk is high. But is this due to the sovereigns or the

banks in these countries?
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To check this, we examine the exposures of “core” banks to “periphery” sovereigns, as
well as the exposures of “periphery” banks to “core” sovereigns (Table 3). Columns (1) and
(2) display a very similar pattern to the one observed in Table 2. While direct exposures
to sovereigns are significant drivers of co-movement between bank and sovereign risk before
2016, this is not the case after 2016. Conversely, banks’ exposures to the financial sector,
which did not play a significant role in the early part of the sample, have become significant
drivers of the bank-sovereign risk co-movement over the past decade. Going in the opposite
direction (periphery banks’ exposures to sovereigns and financial institutions in the core),
we find a strong link via financial sector exposures for each of the two windows we examine
(columns (3) and (4)). In contrast, there is no additional effect from banks’ direct sovereign
exposures (in either of the two windows). Taken together, the above results suggest that
the classical sovereign-bank nexus was strongest before 2016 and was primarily driven by
exposures to riskier sovereigns, rather than by banks from countries with riskier sovereigns.
In contrast, the link between bank and sovereign risk that runs through the financial sector
appears to be a more general phenomenon that is present for all (core and periphery) banks.

Table 4 turns to domestic exposures, focusing on periphery Furope where sovereign
risk has been high and the sovereign-bank-NBFI dynamics have been at play (as illustrated
above). Column (1) shows that both sovereign and financial sector exposures were significant
drivers of the co-movement between bank and sovereign CDS spreads prior to 2016, with a
larger coefficient for sovereign exposures. Column (2) shows the same pattern as the one that
emerged from the regression based on cross-border exposures — the importance of financial
sector exposures has grown, while that of direct sovereign debt holdings has fallen. Thus,
the main results in the domestic setting match those from the cross-border setting.

Next, we conduct two additional tests in the domestic setting to narrow down the channel
through which financial sector exposure affects bank-sovereign risk co-movement. First, the
financial sector exposure variable that we have used so far includes not only NBFIs, but

also other banks. We refine this measure by using data (obtained from the EBA) on non-
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Table 3: The new sovereign-bank-NBFI nexus: cross-risk categories

This table shows results of estimating Specification 1 with cross-border exposures crossing
the high- vs. low-risk categories. Columns (1) to (2) display the results for European core
banks’ exposure to sovereigns from the European periphery, and columns (3) to (4) display
the results for European periphery banks’ exposure to sovereigns from the European core.
In both blocks, we first look at the sample period until 2015Q4, and then the sample period
starting 2016Q1. European periphery refers to Greece, Ireland, Italy, Portugal and Spain;
core refers to Austria, Belgium, Denmark, Finland, France, Germany, Netherlands, Norway,
Sweden, and the United Kingdom. Sovereign CDS spreads are de-meaned at the country
level. Sovereign and financial exposure measures are standardized to have mean of 0 and
standard deviation of 1. All variables are winsorized at the 1% and 99% level. Clustered
standard errors in parentheses. Significance levels: *(p<0.10), **(p<0.05), ***(p<0.01).

(1) (2) (3) (4)
Core-to-periphery Periphery-to-core
Pre-2016  Post-2016 Pre-2016 Post-2016

Government CDS Spread (in bps) 0.165*** 0.058**  0.142**  0.060***
(0.019) (0.012) (0.028) (0.016)

Fin. Exposure Scaled —3.756™** 0.855 0.376 1.448**
(1.292) (0.826) (0.825) (0.626)

Sov. Exposure Scaled 7.268"*  —1.948*  (0.979* —0.380*
(1.769) (0.712) (0.556) (0.197)

Sov. Exposure x Gov. CDS Spread  0.176*** —0.026* 0.002 —0.018
(0.030) (0.013) (0.036) (0.016)

Fin. Exposure x Gov. CDS Spread ~ —0.045  0.040%  0.327***  0.156"*
(0.046)  (0.015)  (0.057)  (0.053)

Bank-Quarter FE Y Y Y Y
Cluster Bank-Quarter Y Y Y Y
Obs. 30,922 58,641 80,545 158,037
R? 0.964 0.965 0.985 0.986

performing loans (NPLs), which identifies NBFIs as a separate category. We use the share of
NBFIs within NPLs of financial counterparties to obtain a proxy for banks’ NBFI exposures,
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under the assumption that this NPL share is representative of the share of NBFIs in overall
exposures. We provide results using this imputed share in columns (3) and (4) of Table 4.
The results mirror the ones obtained when using financial sector exposure in columns (1)
and (2).

Second, as discussed in Section 2, the link via the financial sector could be through
a liquidity shock (i.e. market risk) rather than just credit risk of the NBFI counterparty.
NBFIs’ dependence on bank funding and their use of leveraged trading strategies can be a
conduit for risk spillovers from the sovereign sector to the bank sector operating through
NBFTIs. To explore this possibility, we estimate two additional regression specifications.

We first add a triple interaction term with the share of liquid assets held by the bank.
Indeed, as reported in column (6) of Table 4, we find that for the subsample of periphery
countries, the post-2016 link with financial sector exposures is greater for banks that hold
more liquid assets. This implies that banks that engage in more short-term (e.g. repo)
lending to leveraged NBFIs, such as hedge funds, may be more vulnerable to spillovers of
sovereign risks through NBFIs.

In addition, we examine banks’ exposures to NBFIs on the liability side of banks’ balance
sheet. We use this measure, which is available from 2019 onward, to test for the existence of
another potentially important mechanism of shock transmission. NBFIs that have significant
exposures to sovereign risk may also be important providers of funding to banks. A rise in
sovereign risk could disrupt these intermediaries, leading them to cut their lending to banks
(e.g. withdraw deposits) to meet their immediate liquidity needs. This could put pressure
on banks and increase their riskiness. Our results, which also control for asset-side exposures
to the sovereign and financial sectors, are reported in column (7) of Table 4. They show
that banks that have more deposits from NBFIs tend to be more exposed to sovereign risks,

consistent with the above hypothesis.
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Table 4: The new sovereign-bank-NBFI nexus: domestic exposures, euro area
periphery

This table shows results of estimating Specification 1 for domestic exposures of banks from
the European periphery. Columns (1) and (2) display the results from the core specification.
Columns (3) and (4) replace financial sector exposure by an imputed NBFI sector exposure
measure. Columns (5) and (6) add liquid assets to total assets as an interaction term, and
column (7) displays the results when adding NBFI deposits scaled by total exposure as a
further explanatory variable together with its interaction with the sovereign CDS spread.
Pre-2016 refers to the sample period until 2015Q4 and Post-2016 refers to the sample period
starting 2016Q1; column (7) starts in 2019 because NBFI deposits are only available from
2019 onward. European periphery refers to banks from Greece, Ireland, Italy, Portugal
and Spain. Sovereign CDS spreads are demeaned at the country level. NBFI deposits are
demeaned at the bank level. Sovereign and financial exposure measures are standardized to
have mean of 0 and standard deviation of 1. All variables are winsorized at the 1% and 99%
level. Clustered standard errors in parentheses. Significance levels: *(p<0.10), **(p<0.05),
K (p<0.01).

(1) @ ®) ) %) ©) @)
Imputed NBFI exp. Liquidity NBFI Deposits
Pre-2016  Post-2016  Pre-2016  Post-2016  Pre-2016  Post-2016 Post-2016
Government CDS Spread (in bps) 0.555*** 0.871** 0.562"* 0.919"* 0.694™*  1.313"** 0.900"**
(0.101) (0.193) (0.102) (0.198) (0.132) (0.194) (0.329)
Fin. Exposure Scaled 27.321 5.442 8.592 1.168 1.341
(21.567) (3.998) (22.488) (4.075) (6.459)
Sov. Exposure Scaled 1.567 —27.020"* 2.405 —27.768"*  —17.464 —12.418* —28.509**
(13.076) (7.813) (12.761) (7.975) (39.465) (5.065) (11.987)
Sov. Exposure x Gov. CDS Spread 0.120* —0.231"* 0.108 —0.243***  0.238***  —0.184*** —0.246**
(0.065) (0.073) (0.066) (0.075) (0.085) (0.064) (0.098)
Fin. Exposure x Gov. CDS Spread 0.108** 0.202%* —0.045 0.075* 0.075*
(0.051) (0.040) (0.065) (0.041) (0.040)
NBFI Exposure Scaled 11.839 3.389*
(11.608) (1.791)
NBFI Exposure x Gov. CDS Spread 0.068*** 0.095***
(0.024) (0.020)
Liquid asset-to-total assets x Government CDS Spread (in bps) 0.001 —0.083**
(0.023) (0.033)
Sov. Exposure x Gov. CDS Spread x Liquid asset-to-total assets —-0.017 0.022***
(0.012) (0.008)
Fin. Exposure x Gov. CDS Spread x Liquid asset-to-total assets 0.008 0.017*
(0.013) (0.006)
NBFI Deposits-to-exposure 1134.330"
(433.881)
NBFI Deposits-to-exposure x Government CDS Spread (in bps) 17.012*
(6.946)
Bank-Quarter FE Y Y Y Y Y Y Y
Cluster Bank-Quarter Y Y Y Y Y Y Y
Obs. 16,368 30,090 16,368 30,090 6,486 15,962 15,242
Rr? 0.986 0.988 0.986 0.988 0.982 0.972 0.987
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5.2.2 Country-level analysis

This sub-section explores the sovereign-bank-NBFI nexus at the country level. Doing so
provides several additional benefits. First, since it captures a wider set of bank nationalities
and counterparty countries, it serves as external validity for the bank-level results reported
above. Second, the country-level data directly measure banks’ exposures to the NBFI sec-
tor. And third, since the sovereign-bank-NBFI nexus also represents a macro-financial risk,
country-level data allow us to examine if the nexus is present in the aggregate rather than
just at the individual banks level. Aggregate analysis of the NBFI-sovereign link of the
triangle is explored in Section 5.3.

Table 5 shows the results for cross-border exposures. When zooming into low-risk coun-
terparty countries in columns (1) and (2), the coefficients on all interaction terms are rather
small in magnitude. There is weak evidence that the sovereign interaction was more positive
pre-2016 than post-2016, and vice versa for the NBFT interaction. In columns (3) and (4), fo-
cusing on high-risk counterparty countries, the picture becomes much clearer. The sovereign
interaction coefficient loses nearly 90 percent of its magnitude between the pre-2016 and
post-2016 periods. The NBFT interaction coefficient is positive and highly significant in both
periods, and its magnitude increases by more than 60 percent from the pre-2016 period to the
post-2016 period. In terms of economic magnitudes, the NBFI sector carried two thirds of
the importance of the sovereign sector pre-2016 but twice the importance post-2016, clearly
suggesting a shift from direct to indirect exposures as the main driver of bank-sovereign
risk co-movement. Thus, we find evidence of a clear reduction in the importance of direct
sovereign exposures and an increase in the importance of NBFI sector exposures in our global
sample, in line with the European bank-level results presented above.

Similar to the exercise conducted in our bank-level analysis, we also investigate the
temporal dynamics of the shift through the lens of rolling window regressions at the country

level. Figure 4 shows the dynamic version of the regression results displayed in columns (3)
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Table 5: The new sovereign-bank-NBFI nexus: country-level cross-border expo-
sures

This table shows results of estimating Specification 2 for cross-border exposures. Columns
(1) to (2) display the results for low-risk counterparty countries and columns (3) to (4)
display the results for high-risk counterparty countries. In both blocks, we first look at
the sample period until 2015Q4, and then the sample period starting 2016Q1. High (low)
sovereign risk refers to counterparty countries whose long-term average CDS spread is above
(below) the median of all counterparty countries in our sample. Sovereign CDS spreads are
demeaned at the country level. Sovereign and NBFI exposure measures are standardized to
have mean of 0 and standard deviation of 1. All variables are winsorized at the 1% and 99%
level. Clustered standard errors in parentheses. Significance levels: *(p<0.10), **(p<0.05),
¥ (p<0.01).

(1) (2) (3) (4)

Low risk Sovereigns  High risk sovereigns
Pre-2016 Post-2016 Pre-2016 Post-2016

Government CDS Spread (in bps) 0.129**  0.117**  0.063™*  0.046***
(0.024) (0.016) (0.011) (0.007)

NBFI Exposure Scaled 0.166  —0.015  3.750***  12.793"
(0.158)  (0.032)  (1.203)  (2.330)

Sov. Exposure Scaled 0.449* —0.441** 1.030 —0.757
(0.254) (0.082) (0.679) (0.561)

Sov. Exposure x Gov. CDS Spread 0.057 —0.040"**  0.166™** 0.023*
(0.039) (0.009) (0.036) (0.014)

NBFI Exposure x Gov. CDS Spread ~ —0.000  0.008"*  0.093"*  0.155"**
(0.023)  (0.004)  (0.026)  (0.029)

Lender-Quarter FE Y Y Y Y
Cluster Lender-Quarter Y Y Y Y
Obs. 98,478 598,060 102,450 588,026
R? 0.952 0.977 0.914 0.971

and (4) of Table 5, focusing on riskier sovereigns. In our global sample, Panel A shows that

the importance of sovereign exposures diminishes over time. The sharp increase in sovereign

25



risk during the Covid-19 outbreak generates an upward shift in the estimated impact, but
the trend decline to zero continues thereafter. In Panel B, we see instead a trend increase for
the importance of exposures to the NBFI sector. The Covid-19 shock also generated a level
shift in the sensitivity, but thereafter the relationship continues to strengthen. While the
interaction coefficient declines again after the Covid shock drops from the five-year window,

it remains positive and statistically significant.

Figure 4: Sensitivities of bank-sovereign CDS spreads co-movement to banks’
(sovereign and NBFI) exposures, country-level specifications
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Note: This figure shows rolling (five-year) window estimates of the coefficients on the interaction terms from
specification 2, linking sovereign CDS spreads with bank CDS spreads via banks’ exposures to sovereigns
(panel A) and NBFIs (panel B). The shaded areas represent the 90% confidence intervals.

Next, we re-examine the domestic relationship, focusing on high-risk sovereigns, where
these effects are the strongest. Columns (1) and (2) of Table 6 show very a very weak relation-
ship from either direct holdings of sovereign debt or NBFI exposures before 2016. However,
after 2016, there is a significant shift to greater CDS spreads co-movement associated with
higher NBFT exposures, consistent with the bank-level results.

In the bank-level analysis, we cannot distinguish (due to data constraints) between banks’

general exposures to the NBFT sector and their indirect exposures to the sovereign via ex-
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posures to NBFIs that hold sovereign debt. At the country level, however, we can make
that distinction by using data on NBFIs’ exposures to their domestic sovereigns (explored
below in Table 7). This gives us a measure of banks’ indirect sovereign exposure via NBFI
holdings. More concretely, we scale the existing NBFI exposure of the banking sector by
the share of sovereign debt in the NBFT sector’s portfolio. We can only perform this exer-
cise for domestic exposures, since data on cross-border NBFI-to-sovereign linkages are not
available. The results are shown in columns (3) and (4) of Table 6. They reveal that the
pattern documented so far continues to hold. For indirect sovereign exposure via NBFIs,
the coefficient turns from zero to positive and highly statistically significant between the
pre-2016 and post-2016 sub-samples, consistent with the previous regressions. Thus, it ap-
pears that the co-movement between bank and sovereign risk that is driven by the NBFI
sector is indeed linked to NBFIs” exposures to the sovereign and is not just capturing other
systematic risk factors that affect both the banking system and the sovereign and correlate

only with bank-NBFT linkages.
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Table 6: The new sovereign-bank-NBFI nexus: country-level domestic exposures

This table shows results of estimating Specification 2 for domestic exposures in high-risk
countries. Columns (1) to (2) display the results for the direct NBFI exposure measure,
while columns (3) to (4) display the results when replacing general NBFI exposure with the
product of exposure to NBFIs and NBFIs’ exposure to the sovereign (“indirect sovereign
exposure”). In both blocks, we first look at the sample period until 2015Q4, and then the
sample period starting 2016Q1. Sovereign CDS spreads are demeaned at the country level.
Sovereign and NBFI exposure measures are standardized to have mean of 0 and standard
deviation of 1. All variables are winsorized at the 1% and 99% level. Clustered standard
errors in parentheses. Significance levels: *(p<0.10), **(p<0.05), ***(p<0.01).

(1) (2) (3) (4)
Direct NBFI Exposure Scaled NBFI Exposure

Pre-2016  Post-2016  Pre-2016  Post-2016
Government CDS Spread (in bps) 1.005*** 0.965"** 0.939*** 0.400"**
(0.083)  (0.141)  (0.117)  (0.143)

NBFI Exposure Scaled —0.728 16.855** —5.367 9.326
(7.280) (7.135) (6.880) (9.262)
Sov. Exposure Scaled 17.239 1.327 14.760 2.141
(12.133) (6.796) (10.330) (8.677)
Sov. Exposure x Gov. CDS Spread —0.004 —0.142*** 0.036 —0.046*
(0.019) (0.029) (0.033) (0.025)
NBFI Exposure x Gov. CDS Spread 0.031 0.276*
(0.061) (0.043)
NBFI Exposure x Sov. Exposure of NBFIs. x Gov. CDS Spread —0.021 0.120***
(0.016) (0.025)
Lender-Quarter FE Y Y Y Y
Cluster Lender-Quarter Y Y Y Y
Obs. 1,566 9,651 1,566 8,871
R? 0.994 0.996 0.994 0.996

5.3 NBFI-Sovereign Linkages

So far, we have examined the linkages between (i) banks and sovereigns and (ii) banks and
NBFIs. Next, we turn our attention to the final (third) edge of the sovereign-bank-NBFI
triangle: the edge linking NBFIs and sovereigns.

The results presented in the previous subsections strongly suggest that banks” exposures
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to sovereign risk increasingly run through their exposures to NBFIs, which are in turn
exposed to sovereigns. In this subsection, we document that NBFT risk and sovereign risk
are linked through NBFIs’ direct exposures to sovereigns.

More concretely, we estimate regressions based on the specification presented in equation
(3), which links NBFIs” CDS spreads with sovereign CDS spreads at the country-level. We
focus on examining the sensitivity of this relationship to NBFIs’ sovereign debt holdings.
As in the other specifications that we examine, we split the sample into two (pre- and post-
2016) windows. The exposure measures are standardized and sovereign CDS spreads are
demeaned.

Table 7 shows results consistent with our previous findings. Specifically, NBFI holdings
of government debt do not seem to have much bearing on the risk correlation before 2016.
However, the relationship strengthens afterwards. Thus, at the time banks’ direct holdings
of sovereign debt becomes less important determinants of the correlation between bank and
sovereign risk, NBFIs’ sovereign debt exposures becomes more important. As NBFIs are
unlikely to receive a government bailout, this provides another important piece of evidence
on the evolution of the risk relationship between the financial sector and the sovereign.
Combining this evidence with our bank-level results, we can conclude that bank risk co-
moves more with sovereign risk when banks are more exposed to NBFIs, because NBFIs’

risk itself is co-moving more with sovereign risk.
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Table 7: Direct NBFI-sovereign linkages: domestic exposures

This table shows results of estimating Specification 3. Pre-2016 refers to the sample period
until 2015Q4, and Post-2016 refers to the sample period starting 2016Q1. Sovereign CDS
spreads are demeaned at the country level. Sovereign exposure measures are standardized to
have mean of 0 and standard deviation of 1. All variables are winsorized at the 1% and 99%
level. Clustered standard errors in parentheses. Significance levels: *(p<0.10), **(p<0.05),
¥ (p<0.01).

Pre-2016 Post-2016
(1) (2)
NBEFT Sector CDS Spread NBFI Sector CDS Spread
Government CDS Spread (in bps) 0.818*** —0.922
(0.061) (0.630)
Sov. Exposure 90.054** 289.982***
(21.366) (81.837)
Sov. Exposure x Gov. CDS Spread 0.044 1.291*
(0.040) (0.650)
Day FE Y Y
Country FE Y Y
Cluster Country-Quarter Y Y
Obs. 31,465 22,539
R? 0.662 0.384

6 Conclusion

The risk transmission between the public sector and the financial sector has crucial impli-
cations for financial stability. In this paper, we utilize European bank-level data and global
country-level data to examine the transmission of risks among banks, sovereigns, and NBFTs.
We document that, in recent years, the co-movement between bank and sovereign risk has
become less dependent on banks’ sovereign exposures and more dependent on banks’ expo-
sures to other financial institutions. We also find that the correlation between NBFT risk and
sovereign risk has been increasingly driven by NBFIs’ sovereign debt holdings. Taken to-

gether, our results suggest that the classical sovereign-bank nexus has evolved into a broader
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sovereign-bank-NBFI nexus.

Our findings have important policy implications. The vulnerabilities associated with
the expanded nexus could be addressed by deploying a carefully selected combination of
tools in a targeted manner (Hernandez de Cos (2025)). In terms of financial regulation
and supervision, this includes limiting NBFT leverage, incentivizing greater use of central
clearing and imposing minimum haircuts on repo borrowing. While implementing these
policy measures could substantially reduce the risks associated with the expanded nexus
between the sovereign and the financial sector, addressing those risks comprehensively would
inevitably require ensuring sustainable fiscal trajectories.

Our paper provides scope for future research along several dimensions. New theoretical
models will help to better understand the dynamics and quantify the strength and relevance
of the various mechanisms underpinning this broader nexus. On the empirical side, there is
scope for more granular analysis that distinguishes as much as possible among different types
of NBFTIs, while conditioning on the nature of their presence in sovereign bond markets. For
example, analysis of fund-level data, especially those with levered trading strategies linked
to sovereign bonds, could yield new insights into how and when stress amplification might

arise.
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