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Non-technical summary

Research Question

For investors, government bonds have a higher value when they know they can sell them
quickly, in large volumes, and without significant price discounts even in economically uncer-
tain times, or exchange them for cash in the repo market. Liquidity thus contributes to the
diverse use of government bonds in various markets and represents an important dimension
contributing to resilient government bond markets. Impairment of liquidity can cause vulnera-
bilities in the government bond market, affecting financial stability. Participants in the govern-
ment bond markets may affect these liquidity conditions.

Contribution

A joint project of the Bundesbank and the Banca d’ltalia examined the German and Italian
government bond markets, with a special focus on liquidity and on the role played by banks
vs. non-banks. For this purpose, we look at the holding and market structure of German and
Italian government bonds. We disaggregate the holding structure at the sectoral level using
granular information on the sectoral affiliation of various market participants and their trading
activity. Furthermore, we look at different market participants in the repo market for transac-
tions backed by German and Italian government bonds. Our results help to better understand
past developments in government bond scarcity as well as the impact of the investor base on
that scarcity. We also look at the role of futures markets as a crucial factor in price discovery.
Also, we examine the role of principal trading firms and dealer banks as liquidity providers
during the COVID-19 pandemic.

Results

The study reveals various differences: while Italian government bonds are mainly traded via a
regulated electronic trading platform, German government bonds are mostly traded bilaterally.
In addition, German government bonds are mainly held by foreign investors as well as invest-
ment funds based in the euro area. In contrast, Italian government bonds are mainly held by
domestic banks, households and insurers. Non-bank financial intermediaries play an important
role in both markets. We also show that the investor base can influence liquidity on the repo
market. Our analysis of the Italian government bond market documents that when government
bonds are held by so-called inelastic investors, the interest rates on related repos are relatively
low. Our study also shows that dealer banks in both the German and lItalian futures markets
were acting as liquidity providers during the COVID-19 outbreak.



Nichttechnische Zusammenfassung

Fragestellung

Fir Investoren haben Staatsanleinhen einen hoheren Wert, wenn sie wissen, dass sie diese
auch in wirtschaftlich unsicheren Zeiten schnell, in groBem Volumen und ohne signifikante
Preisabschlage verkaufen oder am Repomarkt gegen Geldmittel tauschen kénnen. Liquiditat
tragt somit zur vielfaltigen Verwendung von Staatsanleihen in verschiedenen Markten bei und
stellt eine wichtige Dimension dar, die zu widerstandsfahigen Staatsanleihemarkten beitragt.
Eine Liquiditatsbeeintrachtigung kann Verwundbarkeiten am Staatsanleihemarkt hervorrufen
und die Finanzstabilitatslage beeinflussen. Teilnehmer im Staatsanleihenmarkt kénnen diese
Liquiditatsbedingungen beeinflussen.

Beitrag

Ein gemeinsames Projekt von der Bundesbank und der Banca d’ltalia untersuchte die deut-
schen und italienischen Staatsanleihemarkte mit besonderem Fokus auf Liquiditat und der
Rolle von Banken und Nichtbanken. Daflr schauen wir uns zum einen die Halter- und Markt-
struktur von deutschen und italienischen Staatsanleihen an. Die Halterstruktur disaggregieren
wir auf sektoraler Ebene unter der Verwendung granularen Informationen zu der sektoralen
Zugehdrigkeit verschiedenen Marktteilnehmern sowie deren Handelsaktivitat. Desweitern be-
trachten wir verschiedene Marktteilnehmer am Repomarkt flr Transaktionen, die durch deut-
sche und italienische Staatsanleihen besichert werden. Unsere Ergebnisse tragen dazu bei,
die vergangenen Entwicklungen von Knappheiten von Staatsanleihen sowie die Anlegerbasis
und deren Auswirkungen auf diese Knappheit besser zu verstehen. Wir betrachten auch die
Rolle der Futuresmarkte als einen entscheidenden Faktor bei der Preisfindung. Zudem unter-
suchen wir die Rolle von Principal Trading Firms und Handelsbanken als Liquiditatsbereitstel-
ler wahrend der COVID-19 Pandemie.

Ergebnisse

Die Studie weist verschiedene Unterschiede auf: Wahrend italienische Staatsanleihen haupt-
sachlich Uber eine regulierte elektronische Handelsplattform gehandelt werden, werden deut-
sche Staatsanleihen Uberwiegend bilateral gehandelt. Darliber hinaus werden deutsche
Staatsanleihen hauptsachlich von auslandischen Anlegern sowie von Investmentfonds im
Euroraum gehalten. Im Gegensatz dazu werden italienische Staatsanleihen hauptsachlich
von inlandischen Banken, Haushalten und Versicherern gehalten. Nichtbanken Finanzinter-
mediare spielen auf beiden Markten eine wichtige Rolle. Zudem zeigen wir, dass die Anle-
gerbasis die Liquiditdt am Repomarkt beeinflussen kann. Unsere Analyse vom italienischen
Staatsanleihemarkt zeigt, dass wenn Staatsanleihen von sogenannten unelastischen Inves-
toren gehalten werden, die Zinsen fir entsprechende Repos relativ niedrig sind. Unsere Stu-
die zeigt auch, dass Handlerbanken sowohl auf dem deutschen als auch auf dem italieni-
schen Futuresmarkt wahrend des COVID-19-Ausbruchs weiterhin als Liquiditatsanbieter fun-
gieren.
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Abstract

Government bond markets play a critical role in the smooth functioning of the financial system,
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1. Introduction

Government bond markets play a critical role in the smooth functioning of the financial system,
in the conduct and transmission of monetary policy and in the economy as a whole. Maintaining
resilient government bond markets is fundamental for policymakers and authorities.
Government bonds are the backbone of most fixed-income securities markets in both devel-
oped and developing countries, as they provide a benchmark yield curve for the pricing of other
(risky) financial instruments. They are widely used by financial intermediaries to meet regula-
tory requirements since they have traditionally received favourable treatment in capital and
liquidity regulations. Market participants may take synthetic positions on these assets in deriv-
atives markets to conduct arbitrage strategies, to hedge against interest rate risk or to specu-
late on expected interest rate movements. They are also considered ‘safe assets’, at least in
many advanced economies, due to the issuer’s low credit risk. Furthermore, they are expected
to maintain their value or even appreciate in market downturns. Based on these features, their
use is particularly convenient as collateral to secure funding in interbank markets, as well as
to collateralise transactions involving central counterparties (CCPs).

Since the global financial crisis (GFC), government bond issuance has increased substantially
in many advanced economies (OECD, 2024). Government bond markets in these jurisdictions
are typically characterised by high levels of liquidity, which is an essential ingredient of a mod-
ern and efficient financial system. However, sound liquidity conditions are not to be taken for
granted. Although government bond markets are traditionally considered ‘safe havens’, on
several recent occasions — such as the March 2020 ‘dash for cash’ or the September 2022 Gilt
crisis in the UK — they have in fact become focal points of turbulence, with severe dislocations
and rapid deterioration in liquidity conditions. Resilient, liquid and well-functioning government
bond markets are critically dependent, among others, on the existence of a stable and diversi-
fied investor base and robust market infrastructures. A number of structural changes that have
occurred over the past decade may have contributed to making core government bond markets
more sensitive to liquidity imbalances, particularly in times of stress (FSB, 2022). For example,
market making in government bond markets has shifted from a bank-centric to a hybrid-model,
in which non-bank financial intermediaries (NBFIs) play a much more important role (Eren and
Wooldridge, 2021). At the same time, technological innovations have dramatically increased
the speed at which trades can be executed. While these transformations have contributed to
broadening participation to a wider range of participants, including those with more sophisti-
cated (algo) trading and hedging strategies, it is likely that the sensitivity of government bond
markets to shocks has increased. Indeed, these changes have taken place in a profoundly
changed environment, with dealers’ intermediation capacity reduced, and other non-bank Ii-
quidity providers not always ready to scaling up their market-making activities, particularly in
times of stress. During turbulent periods, amplification channels may stem from the investment
strategies adopted by intermediaries, as well as the margining practices implemented by
CCPs, which may trigger procyclical effects adding up stress within financial markets.
Against this background, the Banca d’ltalia and the Bundesbank launched a joint project on
German and Italian government bond markets, with a special focus on liquidity and on the role
played by banks vs. non-banks. Understanding the features of these markets more in detail —



including for example the investor base, the behaviour of market participants, the interconnec-
tions — could provide useful insights from a financial stability perspective. For example, it may
be important to understand if and how some characteristics of these markets may impact li-
quidity conditions, or may represent a shock amplification channel or may trigger contagion
during volatile periods. On a similar vein, it is relevant to map the main players, as well as their
investment behaviours, to gauge the potential impact of investor types on the provision of mar-
ket liquidity. The analysis conducted in this note covers the cash, the repo and the futures
segments. Such a perspective aims at gathering a comprehensive view of the whole market,
given that the interlinkages across these three segments are relevant. To run our analyses,
we build on a wide range of data sources, exploiting detailed bond-level data on both holdings
and transactions across sectors and countries. In addition, we use granular transaction-by-
transaction data on futures and repo trades.

Our main findings are the following: i) while Italian government bonds are mainly traded via a
regulated electronic trading platform, German government bonds are mostly traded bilaterally;
i) German government bonds are mainly held by foreign investors, as well as investment funds
(IFs) based in the euro area; in contrast, ltalian government bonds are mainly held domestically
(by domestic banks, households and insurers)’; iii) NBFls play an important role in both mar-
kets. Their behaviour is crucial for the mechanisms of price discovery and shock propagation
in the financial system, which in turn can affect liquidity.

We also show that the investor base can influence liquidity on the repo market. Our analysis
of the Italian government bond market shows that when government bonds are held by so-
called ‘inelastic investors’, the interest rates on related repos are relatively low, meaning that
premiums are paid for borrowing these bonds. Furthermore, our study also shows that dealer
banks in both the German and Italian futures markets were acting as liquidity providers during
the COVID-19 outbreak. Lastly, in an Appendix, a preliminary study conducted by Banca d’lta-
lia colleagues assesses the impact of a yield curve shift on investors in Italian and German
government bond markets (cash, repo, futures).

The remainder of the paper is structured as follows. In Section 2, we provide an overview of
the literature with a special attention to the importance of government bond markets from a
financial stability perspective. In Section 3, we describe the main datasets used for the anal-
yses. In Section 4, we present the institutional framework of the German and Italian govern-
ment bond markets (cash, repo and futures segments). In Section 5 we describe the main
results of the deep-dives conducted. Finally, in Section 6 we discuss our main findings and
their policy implications.

2. On the importance of government bond markets from a financial stability
perspective

Government bond markets represent a fundamental link in the effective functioning of the fi-
nancial system, the conduct of monetary policy and the overall economy. They are also critical
nodes from a financial stability perspective. The academic literature documenting the im-
portance of these markets is extensive.

"Inthe analysis on the holding structure we focus on central government bonds and do not consider holdings by the Eurosystem.



In normal times, government debt relaxes the domestic constraint on savings, stabilise mac-
roeconomic fluctuations and smooths consumption, and finances large expenditures. Investors
see it as a ‘safe haven’ (Gorton, 2017; Azzimonti and Yared 2019), as a way to enhance port-
folio returns (Meyer, Reinhart, Trebesch, 2022; Czech et al., 2021) and as a means of portfolio
diversification (Dufour et al., 2016; Naik and Yadav, 2003). Beside these important functions,
government bonds influence the liquidity creation process of banks, which is an essential in-
gredient for the effectiveness of monetary policy and more broadly for the smooth functioning
of financial markets and the overall economy (Chatterjee, 2015; Manganelli and Wolswijk,
2009; Aiyagari and Gertler, 1985). Sovereign bonds are also used by certain intermediaries to
fulfil capital and/or liquidity regulatory requirements (e.g., Bonner, 2016; Curfman, Kandrac,
2022). Furthermore, many investors seek refuge into these securities, especially in times of
uncertainty (Costantini and Sousa, 2022).

Government bond markets, especially those in advanced economies, are typically character-
ised by high levels of liquidity. This is particularly true for on-the-run bonds (or, more broadly,
recently issued bonds) and for benchmark tenors underlying futures contracts. Market liquidity
is a key factor underpinning well-functioning and resilient financial markets. It can be defined
as the ‘ability to rapidly execute large financial transactions at low cost with limited price impact’
(CGFS, 1999). Central banks have a strong focus on this dimension, provided that dysfunc-
tions in financial markets, especially when occurring in core segments, may affect also mone-
tary policy implementation, monetary policy transmission and financial stability more broadly
(BIS, 2022). However, sound liquidity conditions in government bond markets cannot be taken
for granted under any circumstances (Duffie, 2020). A number of recent crisis episodes have
shown that even government securities can be subject to liquidity strains, with profound impli-
cations for the broader financial system. In March 2020, for example, many government bond
markets experienced severe dislocations. When investors rushed to convert highly liquid as-
sets into cash, even the safest and most liquid government securities suffered large price de-
clines. Another striking episode occurred in September 2022, when the UK government bond
market experienced severe turbulences owing to distressed forced sales of gilts by liability-
driven IFs. The gilt market became unbalanced and characterised by disproportionate one-
way selling pressure. As a result, intermediation began to break down and market functioning
deteriorated rapidly (Alexander et al., 2023).

The lack of liquidity in financial markets can increase market volatility and the cost of capital
(Elliott, 2015); in adverse scenarios it can trigger or exacerbate a financial crisis by generating
losses for investors. Liquidity conditions in government bond markets may transmit shocks into
stock markets, given the existence of a two-way relationship between stock and bond market
liquidity (Goyenko and Ukhov, 2009). Clancy et al. (2019) document the role that the interde-
pendencies between liquidity and tail risks play in amplifying sovereign bond market tensions.
Pellizzon et al. (2016) analyse the interactions between credit and liquidity risk in sovereign
bond markets, concluding that during the euro area sovereign debt crisis the former has been
a predominant leading factor. Having relaxed liquidity conditions is also important from the
perspective of financial intermediaries, as they may have an impact on the pricing of securities,
on the ability (and cost) of both trading and hedging. Brunnermeier and Pedersen (2009) pro-
vide a framework that connects market liquidity (e.g. the ease with which assets are traded)



and funding liquidity (i.e. the ease with which traders can obtain funding), showing that under
certain adverse conditions market and funding liquidity are mutually reinforcing, leading to sud-
den liquidity spirals.

Resilient, liquid and well-functioning government bond markets are critically dependent on the
maintenance of an adequate intermediation capacity of dealers. Dealers are key players in
government bond markets as they are active across cash, repo and futures segments. Duffie
(2023) provides evidence that the resilience of the US government bond market may be limited
by dealers’ balance sheet, which is not large and flexible enough to effectively counterbalance
unilateral selling pressures that may arise during extreme distress periods (such as in March
2020). While market volatility is likely to explain most of the variation in illiquidity in normal
times, this is not the case when dealer capacity is constrained. During March 2020, bank deal-
ers did not contribute to the sale of bonds, but rather increased their trading activity, although
this was insufficient to fully absorb the huge sell requests from the market; importantly, other
non-bank liquidity providers did not increase substantially their funding provision to compen-
sate for the high liquidity demand (FSB, 2022).

These findings emphasise the importance of investors’ behaviour in mitigating or amplifying
financial stress episodes. The academic literature exploring this topic is long-standing. A num-
ber of seminal papers on trading behaviours and market efficiency discuss, for instance, the
co-existence across financial markets of diverse trading strategies and types of investors
(Friedman, 1953; Kyle, 1985; Campbell and Kyle, 1988; De Long et al., 1990). More recently,
He et al. (2010) and He and Krishnamurthy (2013) highlight that during crisis times heteroge-
neity in capital constraints within the intermediation sector — including for example commercial
banks, investment banks and hedge funds — can emerge and that such constraints can exac-
erbate market fluctuations. NBFIs contribute to procyclical price spirals as they rely more on
liquid assets, while traditional banks tend to exhibit greater resilience owing to their more stable
funding sources (Hanson et al., 2015). Similar evidence on investors’ behaviour is gathered
for the Italian sovereign bond market (Panzarino, 2023). Abbassi et al. (2016) document that,
during the global financial crisis, German banks with higher trading expertise increased their
investments in those securities that experienced the biggest price drops; interestingly, this ef-
fect is more pronounced for banks with a higher level of capital. Timmer (2018) provides evi-
dence that banks and IFs respond procyclically to past returns, while insurance companies
(ICs) and pension funds (PFs) typically behave in a countercyclical manner. This behaviour is
related to differences in the balance sheet structure of these sectors.” Further research by
Hanson et al. (2018) investigates the impact of the Federal Reserve’s quantitative easing pol-
icies and their impact on market dynamics, revealing how adjustments in risk premia by bond
specialists and the reallocation of capital by generalist investors can also induce procyclical
movements in market prices. Arrata et al. (2020) provide empirical evidence that the holdings

® For example, banks that are relatively less capitalised have a more pronounced procyclical investment behavior; IFs that
face more outflows act more procyclically.



of bonds by so-called ‘inelastic investors’ — which are more insensitive to repo market condi-
tions and therefore unlikely to lend their bond holdings in the market — may have an impact on

3
repo rates.

Beside the investors’ behaviour, how these securities are traded and settled also play a signif-
icant role in shaping market outcomes. Notably, there is no agreement that specific market
structures consistently deliver better outcomes under stress, thus indicating that resilience
benefits from (micro)structural adjustments are often highly context-specific and vary by juris-
diction (FSB, 2022). Trading mechanisms, e.g. bilateral over-the-counter (OTC) trading vs.
regulated electronic platforms and an involvement of a CCP, have their own advantages and
disadvantages. They are related to efficiency, transparency, trading costs and availability of
information. OTC trading involves search costs, and prices are determined through bargaining
(Duffie et al., 2005). Greater bargaining power in OTC markets can result in trade discounts,
potentially making these transactions cheaper than similar trades on an exchange. De Roure
et al. (2019) document that dealers in the German government bond market are more likely to
use the MTS platform when immediacy is crucial, particularly for less liquid bonds; in such
cases, MTS serves as an outside option and as a potential last provider of liquidity. Further-
more, while OTC transactions are less visible and therefore may have a negligible impact on
the pricing of government bonds, regulated electronic platforms provide greater transparency
as order books reveal price impacts. When considering settlement mechanisms, a CCP takes
on counterparty risk during the settlement of transactions. In contrast, OTC transactions carry
this risk, which may severely affect liquidity in case of failure. Historical events have shown
that CCP clearing increases market confidence during periods of stress, allowing these mar-
kets to continue functioning while non-cleared segments become illiquid (Deutsche Bundes-
bank, 2022; Hiser et al., 2024). Moreover, central clearing lowers the overall net exposures,
freeing up space on dealers’ balance sheet (Aquilina et al., 2024). Therefore, central clearing
could relax the dealer capacity constraint explained by Duffie (2023) and help mitigating risks
to market functioning.

Our work aims to enhance the comprehension of the role of different market participants in
different segments of the government bond markets. For this purpose, we look at the holding
and market structure of German and Italian government bonds. We disaggregate holdings at
the sectoral level using granular information on the sectoral affiliation of various market partic-
ipants and their trading activity. Furthermore, we look at different market participants in the
repo market for transactions backed by German and Italian government bonds. Our study
helps to better understand past developments in government bond scarcity, as well as the
investor base and its impact on scarcity. Lastly, we look at the futures market, where govern-
ment bonds are particularly heavily traded and thus a crucial factor in price discovery. We look

* Arrata et al. (2020) also find that the Eurosystem public sector purchase program (PSPP) contributed to depressing repo
rates, both by increasing the scarcity of the bonds purchased and by increasing the amount of excess liquidity in the system. This
finding is consistent with a wide academic literature showing the impact of central bank purchases of securities on short-term
interest rates (ECB, 2021; Jank and Ménch, 2018; D’Amico, Fan, and Kitsul, 2018). There is also evidence that the Eurosystem’s
Securities Lending Facility alleviated somewhat this pressure (ECB, 2021; Greppmair and Jank, 2023), although not necessarily
compensating for the downward shift in rates induced by asset purchases (Carrera de Souza and Hudepohl, 2024).



at the role of principal trading firms (PTFs) and dealer banks as liquidity providers during the
COVID-19 pandemic. In doing so, we help to better understand the behaviour of these market
participants during crises.

3. Data description
In this section we provide an overview of the main datasets used in the description of the
institutional framework and in the empirical analyses.

The investor base — holdings. Bond-level information on sectoral holdings of euro-denominated
central government bonds (CGBs) in the Italian and German markets is obtained from the
Securities Holding Statistics by Sector (SHSS) dataset collected by the European Central Bank
(ECB). SHSS provides quarterly information on securities held by selected categories of euro
area investors, broken down by instrument type, holder country and further classifications.
Available information includes the market and face value of holdings at ISIN-by-ISIN level. The
institutional sectors covered are the following: banks, insurance companies (ICs), pension
funds (PFs), investment funds (IFs), other financial institutions (OFIs), non-financial corpora-
tions (NFCs), households and non-profit institutions (HHs) and public administration (Sov).*
For non-euro area investors, sectoral information is not available and the mapping is limited to
securities deposited with euro area custodians. The analysis focuses on direct investments of
holder sectors, without considering indirect exposures through shares of funds (i.e. no ‘look-
through’ approach).

The investor base — trading. To analyse the trading activity on Italian sovereign bonds, we
employ granular data from the Euro Market Activity Report (EMAR). The reporting scheme is
consolidated at the European level and covers all trades on ltalian sovereign bonds where at
least one of the two counterparties is a primary dealer.

Trading activity in repo markets. Granular data on trading in repo markets are obtained under
the Securities Financing Transactions Regulation (SFTR, n. 2365/2015), which requires all
entities domiciled in the EU (and their foreign branches) to report their SFTs to Trade Reposi-
tories (TRs). Data collected at transaction level are very comprehensive. They include infor-
mation on the counterparties of the trade, the currency, the maturity, the rate and collateral
used, and the margins exchanged for cleared transactions. In addition, the analysis on the
Italian repo market (see Section 5) relies on proprietary data from the MTS Italy Repo platform,
to which the Banca d’ltalia has access provided its oversight responsibilities on this market.

Trading activity in futures markets. Granular data on activity in futures markets are collected
under the European Market Infrastructure Regulation (EMIR, n. 648/2012). Based on that, de-
rivative transactions are reported since February 2014 on a daily basis by entities resident in
the EU and collected through TRs, which, in turn, make these data available to authorities. The
information collected on each individual transaction is very rich and includes details such as
the identity of the counterparties involved, the type of derivative, the contract value, its maturity
and notional amount outstanding, the underlying security, the execution and clearing venues,

* SHSS does not cover central bank holdings. Debt securities, listed shares and IFs units held by euro area residents are
covered.



and, if any, the collateral (margin) paid and received. As EMIR data are subject to a number
of data quality issues (Bianchi et al., 2025), EMIR reporting on futures collected by Banca
d’'ltalia was cross-checked with data collected by the Bundesbank.® The final dataset com-
prises all futures transactions accessible to Banca d’ltalia and Bundesbank for entities and
markets falling within the jurisdiction and financial stability mandate of the authorities in the
European System of Central Banks (ESCB). Furthermore, the analysis on futures market in
Section 4 is based on data collected due to the ‘EU Regulation on markets in financial instru-
ments’ (MiFIR, n. 600/2014). The dataset available at the Bundesbank covers all transactions
in German and Italian government bond futures conducted by German counterparties and/or
on German trading venues; the dataset also includes futures trades conducted by EU coun-
terparties or on EU trading venues.

4. The institutional and (micro)structural features of the German and Italian
government bond market

A wide range of market participants, each with distinct objectives and operating across different
market segments, utilise government bonds. These participants include both domestic and
international entities, such as banks, ICs and PFs, IFs, NFCs, governments and HHs.

A comprehensive view on government bond markets requires to investigate the cash, the repo
and the futures segments. They are all tightly linked and disruptions in one of these segments
can rapidly transmit to the other ones (Figure 1). Once issued, government bonds can be
traded in secondary markets (FSB, 2022). These securities can be used in repo markets to

obtain liquidity throughout their life cycle.6 The functioning of the repo market can have feed-
back effects on the underlying cash market. The existence of a repo market in fact reduces the
cost for market makers as they can operate with smaller or less costly inventories, thus allow-
ing them to run their functions more efficiently with overall positive effects on market liquidity
in secondary government bond markets. Furthermore, repo markets are connected to future
markets as well. Investors may source specific securities on repo markets to fulfill delivery
obligations in future markets; they may also conduct arbitrage strategies, sourcing liquidity or
specific security into repo markets. Finally, trading activity in futures markets can have an im-
pact on liquidity in the underlying cash markets in both normal times (Panzarino et al., 2016)
and distress periods (Kerssenfischer and Helmus, 2024).

® Under EMIR, both authorities are expected to have access to the same data on futures related to the underlying assets
analysed in this study. However, the implementation of the regulation varied across different trade repositories (TRs), leading to
inconsistencies such as underreporting of EMIR data to Banca d'ltalia and Bundesbank. As a result, it became necessary to cross-
check the data collected by both Banca d'ltalia and Bundesbank to ensure accuracy and completeness.

®In 2023, government securities accounted for about 87 per cent of the overall collateral pledged in EU repo transactions
(ESMA, 2024). At global level, the CGFS reports that in 2017 around $12 trillion of repo and reverse repo transactions were
outstanding globally; about $9 trillion were collateralised with government bonds (CGFS, 2017).



Figure 1

The stylised lifecycle of a government bond and associated markets
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Source: Liquidity in Core Government Bond Markets, FSB (2022)

Futures contracts trade on

In this section, we provide some stylised facts on the main investors in German and Italian
government bond markets, as well as developments and features of the repo and futures seg-
ments.

4.1. The cash market

The issuance of new (central) government bonds is a strategic decision for each country and
the operational management of sovereign debt typically varies across jurisdictions. In Italy, the
Ministry of Economy and Finance (Ministero del’Economia e delle Finanze, MEF) is responsi-
ble for both the issuance of bonds and the debt management. Conversely, in Germany, a
specialised agency, the Federal Republic of Germany — Finance Agency takes on these tasks
for the German Ministry of Finance (Bundesfinanzministerium, BMF).

In both jurisdictions, bonds are issued in the primary market through auctions. The issued
bonds differ in types and maturities. In Germany, the Finance Agency issues zero-coupon
bonds up to 12 months, bonds that pay a fixed annually coupon with different maturities up to
30 years, and green bonds with different maturities.” The MEF provides zero-coupon bonds
up to 12 months, bonds that pay a fixed semi-annually coupon with different maturities up to
50 years, bonds with a variable coupon, inflation-linked bonds with different maturities, bonds
for retail investors and green bonds. At the end of 2023, the outstanding volume of German
and ltalian central government bonds amounted to EUR 1.8 trillion and EUR 2.4 ftrillion, re-
spectively. At the same date, a significant fraction of German and Italian government bonds
were held by the Eurosystem. Importantly, these holdings are excluded from the scope of this
section.®

When focusing on bonds outside the Eurosystem balance sheet, significant differences are
observed in the investor base. Based on SHSS data, by the end of 2023 foreign investors held

" In the past, the BMF also issued inflation-linked Federal securities. However, from 2024 onwards, this type of Federal secu-
rities will no longer be issued or reopened. The currently outstanding securities will continue to be tradable on the market.

® The largest holder of issued bonds in both countries is the Eurosystem. Since the Eurosystem acts market-neutrally in
purchases and sales, central bank holdings are not included in this analysis. The holding shares commented in this section are
referred to the total amount of securities not held by the Eurosystem.



about 77 percent of the German government bonds with China being the largest foreign debt
holder, followed by the US and the UK. Notably, NBFIs located in the euro area (excluding
Germany) held approximately 20 percent of the bonds, with half of these held by IFs. In Italy,
in contrast, around 60 percent of sovereign bonds were held domestically as of the end of
2023; banks accounted for the largest share, followed by HHs and ICs. Domestic financial
institutions combined accounted for about 40 per cent of total holdings. While insurers typically
hold bonds with longer maturities to align with the duration of their liabilities, banks maintain a
more diversified portfolio across various maturities. As regards foreign holders, the footprint
of investors from other euro area countries (mostly IFs) is about 20 per cent, comparable to
what is observed for the German market, but the share of non-euro area investors is much
smaller (around 16 per cent).

Trading activity of German and Italian bonds on secondary markets relies on different market
infrastructures. Dealers’ trading activity takes place in the so-called ‘dealer-to-customer’ seg-
ment, where dealers provide liquidity to end investors, e.g. IFs, ICs and PFs, and in the ‘in-
terdealer’ segment, where dealers trade among themselves to manage their inventories. By
buying and selling securities from/to customers, dealers play a key intermediation role in gov-
ernment bond markets. While German government bonds are typically traded bilateral and
over-the-counter (both voice and electronic), Italian government bonds are mostly traded on
MTS Cash ltaly, a regulated interdealer platform with market-making obligations. Notably, the
majority of German government bonds transactions are not centrally cleared. In contrast,
trades on Italian government bonds conducted on MTS are all cleared via Euronext Clearing,
the CCP offering clearing services on government bond transactions conducted on MTS Italy.

4.2. The repo market

The trade amounts of repos backed by German and Italian government bonds are roughly the
same size; however, especially the repo transactions backed with Italian government bonds
have grown remarkably in recent years. Based on SFTR data the daily transaction-volume of
repos backed with German government bonds increased from about €140 billion in August
2021 to about €180 billion in August 2024, while the daily transaction volume of repos backed
with Italian government bonds increased from €160 billion to €280 billion over the same period.
In both cases, special repo (i.e. collateral driven as opposed to liquidity driven repos) trades
represent the largest share of overall transactions. Repo trading on Italian government securi-
ties primarily takes place on MTS Italy Repo, a fully electronic regulated wholesale market.
Almost all transactions on this platform are centrally cleared. For repos backed with German
government bonds, most interdealer trades are centrally cleared via LCH SA.

By trade amounts, approximately 65 percent of repos backed with German and 70 percent of
repos backed with Italian government bonds are centrally cleared. Both markets are dealer-
based, meaning that most transactions involve dealer-banks that either borrow or lend money
against government bonds as collateral. Hedge funds are other active players in the repo mar-
ket, highlighting the increasing role of the non-bank sector in the government bond market.
While most repos using Italian government bonds as collateral are conducted among counter-
parties of the eurozone, with a significant fraction belonging to German counterparties, repos



backed by German government bonds often involve a counterparty belonging to a non euro
area country (Figure 2).

Figure 2
Countries of repo market counterparties with German and Italian government bonds
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4.3. The futures market

Futures based on both, Italian and German government bonds are mostly traded at Eurex, the
leading European derivatives exchange that also incorporates Eurex Clearing, a central coun-
terparty. It is considered a central platform for European exchange-traded interest rate deriva-
tives. The Bund Futures and the Btp Futures are standardised, exchange-traded government
bond futures that are exclusively available on Eurex. These futures offer various opportunities
for hedging, speculation, and arbitrage. On Eurex, buy and sell orders are matched based on
price and time priority (central limit order book).

The German government bond futures market is extremely liquid and offers four types of future
contracts with underlying bond maturities of two, five, ten, and thirty years. In contrast, the
Italian futures market is characterised by two actively traded futures, with underlying bond ma-
turities of three and ten years. Each type of future contract is offered for different expiration
dates which occur on a quarterly frequency.

In both markets, trading activity is predominantly concentrated on the contract with the nearest
expiration date. Importantly, the trading volume of German futures is around ten times larger
than for the cash market. In Italy in contrast, the trading volumes in the cash and futures mar-
kets are of comparable size. At the end of Q1-2024, about 6,000 and 2,000 counterparties
were active on the German and Italian markets respectively.

In regulated future markets, liquidity provisioning is predominantly facilitated by traditional
dealer banks and PTFs, also known as high-frequency traders (HFTs). For Bund and Btp fu-
tures, each of these firms play a very dominant role, both in terms of number of trades and
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trading volume. These entities are essential for ensuring market stability and efficiency by
providing liquidity and thereby facilitating price discovery in the underlying cash markets. While
PTFs liquidity provisioning occurs mainly intraday, dealer banks are more inclined to take over-
night risks, highlighting the different risk appetites and trading strategies between these two
types of liquidity providers. On the demand side, liquidity is primarily sought by asset manag-
ers, hedge funds, ICs and PFs, and other non-bank investors, collectively referred to as buy-
side investors.

5. Some selected deep dives on the two markets

5.1. The role of ‘inelastic investors’ in the Italian MTS repo market

Rates in euro area repo markets have been affected by the implementation of non-standard
monetary policy measures by the Eurosystem (see Section 2). In normal conditions, absent
market frictions, repo rates should track the ECB’s policy rates. However, the expansion of
central banks’ reserves, including through the use of asset purchase programmes (e.g. the
Asset Purchase Programme and the Pandemic Emergency Purchase Programme), contrib-
uted to reduce banks’ need for short-term funding. This effectively decreased the use of repo
markets for liquidity management purposes (general collateral, GC segment) and increased
their use for security management needs (special repo, SR segment).’ The unprecedented
levels of excess liquidity exerted downward pressure on money market rates, including in se-
cured markets where rates declined also as a reflection of the overall lower collateral supply
(scarcity). Especially for the safest forms of collateral, borrowing specific securities was asso-
ciated with a premium (specialness).” The existence of a premium has a number of important
implications, which go beyond the smooth transmission of monetary policy. Specialness in fact
has been linked to more frequent fail-to-deliver episodes in repo markets (Corradin and Mad-
daloni, 2019), to frictions in bond market intermediation via a higher bid-ask spread (Huh and
Infante, 2021), to higher volatility in secured money market rates (Heider et al., 2015).

Based on SFTR data, we see that since the beginning of 2021 it has been relatively more
expensive to source German compared to Italian collateral on repo markets, with particular
pressures on rates at year-ends (Figure 3). The premium in this case is measured by looking
at the difference between repo rates and the deposit facility rate (DFR)." Scarcity reached a
first peak in September 2022, surging again by the end of the year and at beginning of 2023,
when about 80 per cent of repos collateralised with German government bonds were traded

’InGC transactions, funds can be exchanged against any security included in a basket of government bonds. By contrast, in
SRs, precisely determined government bonds are requested to collateralize the exchange of funds.

" Other possible factors may have affected the large demand of investors’ safe assets. The phasing-in of Basel 3 liquidity
requirements, which started in 2015, may have exacerbated these frictions (ECB 2023). Some studies have also suggested the
existence of ‘country-specific channels’ — acting on top of bond-specific issues — which affected in particular some jurisdictions,
including Germany but not Italy (Brand et al., 2019). Ferdinandusse et al. (2020) report that core countries in the euro area tend
to have a higher share of preferred habitat investors, and consequently tend to suffer more for the scarcity problem from central
bank asset purchases.

We use the DFR instead of the GC rate as over the period considered the vast majority of German government securities
were scarce and therefore even the German GC baskets were traded with a scarcity premium. Thus, using the German GC rate
as benchmark would most likely underestimate scarcity.
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with a premium amounting to at least 60 basis points. In the same period, for repos backed by
Italian sovereign collateral the share of trades with such a premium was significantly lower
(around 17 per cent). Interestingly, following the QT implied progressive scaling back of the
Eurosystem’s presence on financial markets, the size of the premium for German government
bonds has fallen significantly.” As of August 2024, only a minor fraction of the trades having
German collateral is executed with an absolute spread of more than 20 basis points (less than
5 per cent) but almost all transactions still occur at negative spreads. Also, the premium paid
to get Italian collateral is now less pronounced.

Figure 3

Scarcity on the repo market for German and Italian government bonds
Weekly data
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As documented in Arrata et al. (2020), the premium may also be affected by the investor base.
Holdings of bonds by so-called ‘inelastic investors’ may have an impact on repo rates. This
hypothesis has been tested on the repo market for Italian government bonds, considering one-
day maturity transactions executed on the MTS Italy Repo platform over the period January
2016 - December 2023." Over this interval, these transactions account, on average, for more
than 90 per cent of total turnover. Following Arrata et al. (2020), we consider ICs and PFs,
HHs and NFCs to be ‘inelastic investors’.” We then compute the share of Italian outstanding
government debt held by this group, by making use of sector-by-sector holdings data in the

" Next to QT there have been other factors that mitigated the scarcity of government securities. The German Finance Agency
has increased own holdings of German government securities and uses them to increase supply of these securities on the repo
market. (see Bericht Uber die Kreditaufnahme des Bundes 2023 (bundesfinanzministerium.de). In Italy, the Ministry of Economy
and Finance has started its activity on repo markets in May 2021 (see: Launch of the repurchase agreements (Repo) activity: a
new instrument for managing Treasury cash liquidity - MEF Department of Treasury). Furthermore, the Eurosystem decided to
relaxed the limits of its security lending facility for its holdings (Securities lending of holdings under the asset purchase programme
(APP) and pandemic emergency purchase programme (PEPP) (europa.eu)).

in particular, we consider overnight, spot-next and tom-next transactions conducted on the MTS Repo Italy platform.

" The category of ‘elastic investors’ include banks, IFs, OFls, non-euro area investors and the Italian Government. As the
Italian Ministry of Economy and Finance is active in the ltalian sovereign repo market, we categorize the domestic government
sector into this group.
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https://www.ecb.europa.eu/mopo/implement/app/lending/html/index.en.html

ECB Securities Holdings Statistics database. The footprint of ‘inelastic investors’ on the Italian
government bond market is material, as over the sample period they held on average almost
a quarter of the total outstanding amount of Italian government securities. Following Duffie
(1996), we use the spread between the GC and the SR rate (specialness).” The average vol-
ume weighted degree of specialness on the MTS Italy repo market over the reference period
is shown in Figure 4, panel a. A simple correlation analysis indicates that the share of debt
held by ‘inelastic investors’ may have a role in explaining the degree of specialness on the
Italian MTS repo market (Figure 4, panel b).

Figure 4
(a) Specialness on Italian MTS Repo market (b) Specialness and inelastic investors
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Source: Banca d’ltalia calculations based on data from MTS Repo Italy, ECB SHSS. In line with Duffie (1996),
we measure specialness at security-level by taking the difference between the general collateral and the special
repo rates at daily frequency.

To better investigate the role of ‘inelastic investors’ on the repo market for Italian government
bonds, we run a panel analysis where specialness is regressed against the share of ‘inelastic
investors’ together with a large set of control variables. The baseline specification is the fol-
lowing:

specialness spread;; = BInelasticShare;;_q + y,Xit + 6; + €;¢ (D

The specialness spread is the daily difference between the GC and the SR rate for each bond
iin day t. The key variable of interest is InelasticShare, which is the share of security i held by
inelastic investors; this variable relies on quarterly data from SHSS and is computed consider-
ing holdings at the previous quarter-end (t-1) to mitigate possible endogeneity issues.’® X in-
cludes a set of potential determinants of the spread, bond characteristics and market wide
factors, traditionally used in the literature."” The baseline includes security fixed effects, while

1 During the reference period, the Italian GC rate hovered around the DFR, so using the GC rate rather than the DFR does
not significantly affect the results. In contrast, the use of the GC rate allows to absorb daily time-varying factors common to all
Italian government securities.

" Quarterly SHSS data are merged with the daily MTS data by keeping sectors’ holdings constant for all the days in a given
quarter.

" To control for bond level features, we consider the following variables: cheapest-to-deliver (CTD), which is a dummy equal
to 1 if bond i is the cheapest-to-deliver (CTD) in the Btp futures market in day t; PSPP-Eligible and PEPP-Eligible, which are
dummy variables equal to 1 if bond i is eligible in t for the respective asset purchases programme; Time-to-Maturity for each bond
i to account for the existence of a liquidity premium for the most recently issued bonds. To control for market-wide factors, we
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time fixed effects are added in subsequent specifications. Our estimates show that the inves-
tors’ base in the Italian government bond market matters for the repo segment. An increase of
10 percentage points in the bond holdings of ‘inelastic investors’ can be associated with a
higher premium of about 3.7 basis points in the repo market (Table 1, column 1), which repre-
sents about 40 per cent of the standard deviation in the analysed period. The magnitude of the
effect remains broadly similar when we include time fixed effects (column 2) — which absorb
time-invariant factors — and by distinguishing between the inelastic share of domestic and for-
eign investors (column 3). Consistent with our expectations, we find that specialness is higher
for CTD bonds, as well as for those that are eligible under the PSPP and PEPP. In line with
the literature, we also find that specialness is on average higher in the last day of a quarter,
when banks engage in window dressing to fulfil regulatory requirements (Munyan, 2015; Duffie
and Krishnamurthy, 2016; Klee et al., 2016).

include the following regressors: EndQuarter, which is a dummy equal to 1 at the last day of a quarter, to control for window
dressing effects; ExcLiquidity, which is the logarithm of the Eurosystem excess liquidity to account for monetary policy effect;
OIS1Y-DFR, which is the spread between the 1-year overnight indexed swap (OIS1Y) and the DFR to account for investors’
monetary policy expectations; SecurityLendingMTS, which is a dummy equal to 1 after July 2019 when the Banca d’ltalia allowed
securities lending activity on the MTS Repo platform.
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Table 1: main determinants of specialness in the Italian government bond market
(1) (2) 3)

Specialness spread Specialness spread Specialness spread

InelasticShare 0.3667™" 0.3293™
(0.0000) (0.0000)
CTD 0.0381™ 0.0407™ 0.0406™
(0.0010) (0.0001) (0.0001)
Time-to-Maturity -0.0012 -0.0394 -0.0395
(0.4164) (0.1720) (0.1709)
EndQuarter 0.0832™
(0.0000)
OIS1Y-DFR 0.0444™
(0.0000)
ExcLiquidity 0.0180™
(0.0003)
PSPPEligible 0.0129™ 0.0078™ 0.0079™
(0.0008) (0.0355) (0.0352)
PEPPEligible 0.0151™ 0.0065 0.0065
(0.0000) (0.2973) (0.2948)
SecurityLendingMTS -0.0196™
(0.0000)
InelasticShareltalian 0.3224™
(0.0000)
InelasticShareEA 0.3794™
(0.0017)
Security FE Yes Yes Yes
Time FE No Yes Yes
Adj. R-squared 0.3858 0.5060 0.5060
Observations 206097 206097 206097

Notes: Banca d’ltalia calculations. Column (1) shows the results of Eq. (1). In column (2) we add time fixed effects.
In column (3) we split InelasticShare into the share held by domestic inelastic investors (InelasticShareltalian) and
that held by inelastic investors resident in other euro area countries (InelasticShareEA). The dependent variable in
each column is Specialness spread, which is the daily difference between the general collateral rate and the special
repo rate (expressed in basis points). Standard errors are clustered at the security level. p-values in parentheses.
> ** and * denote significance at the 1%, 5%, and 10% levels, respectively.

Also when investors expect a monetary policy tightening (i.e. the O/S1Y-DFR spread is posi-
tive) specialness increases, as investors take short positions on government bonds using the
repo market to procure the shorted securities. This result is consistent with previous analyses,
finding that short-positioning in bond market aggravates stress in repo rates (ECB, 2023). In
line with our expectations, excess liquidity contributes to more specialness, owing to the fact
that a large amount of liquidity, either via MRO/LTRO or asset purchases, leads to a lower
collateral availability. Finally, the shift towards a more flexible securities lending facility, directly

activated on the MTS Italy Repo platform, contributed to reduce pressure on repo rates. '

*® The Banca d'ltalia Securities Lending (SL) facility was launched in 2015. Securities were initially offered exclusively via the
main international central securities depositories. Since July 2019, the Banca d’ltalia has been lending government securities
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In subsequent specifications, we focus on how the impact of inelastic investors on specialness

varies depending on monetary policy expectations and market conditions.'® Under the hypoth-
esis that market expectations are tilted towards a tightening of monetary policy (i.e. a 1 per-
centage point increase of the OIS1Y-DFR spread), we estimate the impact of a 1 percentage
point change in the share of inelastic investors on repo specialness (f) under three scenarios
(Figure 5): i) high excess liquidity, ii) low excess liquidity and iii) activation of a direct securities
lending in a context of low excess liquidity. When investors expect a tightening of monetary
policy during a period of high excess liquidity, a 1 percentage point rise in the InelasticShare
would lead to an increase of about 0.5 bps in specialness. Holding all else equal, the impact
on specialness would decline to about 0.4 bps when the excess liquidity is low and to 0.3 bps
when the excess liquidity is low and a direct securities lending facility is activated.

Figure 5: the impact of a 1 p.p. change in the share of inelastic investors on repo spe-
cialness when the OIS1Y-DFR spread is equal to 1 p.p. across different scenarios
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Notes: Banca d’ltalia calculations. for each scenario, the marginal impact of a 1 p.p. change in the share of inelastic
investors on repo specialness when OIS71Y-DFR is equal to 1 percentage point is computed by relying on the
corresponding coefficients of Eq. (1) estimated by interacting InelasticShare with, respectively, OIS1Y-DFR,
HighExcLiquidity, which is a dummy equal to 1 when the level of excess liquidity is above the median, and Secu-
rityLendingMTS.

5.2 Bond Future Liquidity: The role of PTFs vs. Dealer Banks

The recent crisis episodes, including the COVID-19 pandemic, the Ukraine conflict, and the
Gilt crisis in the UK, have led to spikes in market volatility, significantly impacting the trading
behaviour of investors. The eurozone future market, which is particularly reliant on PTFs for
market functioning, provides a compelling context to analyse the role of different liquidity pro-
viders during these turbulent periods. During the initial outbreak of the COVID-19 pandemic,
there was a significant increase in trading volumes of Bund and Btp futures. The rise can be
attributed to the heightened uncertainty and volatility caused by the pandemic, prompting in-
vestors to readjust risk exposures to navigate the turbulent market conditions. Hence, the

(purchased under the PEPP, PSPP and SMP) directly to market counterparties. Lending can take place on the MTS Repo plat-
form, following registration with the Italian central counterparty Euronext Clearing, or bilaterally.

1 Specifically, we estimate equation (1) by interacting the InelasticShare variable with the OIS1Y-DFR, the HighExcLiquidity,
which is a dummy equal to 1 when the level of excess liquidity is above the median, and SecurityLendingMTS.
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COVID-19 shock provides an interesting laboratory to study liquidity provisioning during a cri-
sis. To this purpose, we correlate daily net trading flows on Btp and Bund futures at the aggre-
gate level before and during the COVID-19 outbreak. We cluster entities by considering the
following sectors: dealer banks, PTFs, and buy side investors, typically represented by asset
managers and other financial institutions. The period from February 20, 2020, to March 20,
2020, characterised by a marked increase in uncertainty as measured by the VIX, is desig-
nated as the COVID-19 period. The pre-COVID-19 period is represented by trading activities
during 2019.

Figure 6 illustrates the daily net correlations (net buying) among dealers, PTFs, and buy side
investors. In the Bund future market, dealer banks exhibit in both periods (pre- and during
COVID-19) a negative correlation with the buy-side. This means that when end-investors are
buying, dealer banks are typically selling, thereby facilitating market clearing and acting as
liquidity providers for end-investors. PTFs also show a negative correlation with the buy-side
and weak negative correlation with dealer banks. This behaviour can be attributed to their dual
trading strategy, as PTFs typically both demand and supply liquidity; our finding suggests that
in normal times the latter function presumably dominates. The negative correlation with buy-
side investors shows that liquidity provisioning across days is substantial. In the Italian futures
segment dealer banks also consistently absorb net trading flows on a daily basis, underscoring
their role as reliable liquidity providers. Similarly to the German Bund futures, the daily net
correlation between PTFs and dealer banks is weakly negative; in contrast, the correlation
between PTFs and the buy-side is weakly positive. This again highlights that PTFs may adopt
multiple trading strategies, conditional on the market where they are operating, rather than
taking a fixed role in the market.

Figure 6

Trading before COVID-19
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Source: Deutsche Bundesbank calculations based on MiFIR data. We show daily aggregate net trading flows
between sectors, between February 20, 2020 and March 20, 2020.

Figure 7 shows the correlation during the COVID-19 period. For Bund futures, the correlations
remained largely unchanged, with especially dealers absorbing the liquidity demand of the
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buy-side. Similarly, in the Italian segment, there is no significant evidence that the COVID-19
market turmoil altered trading behaviour. As observed in normal times, the role of PTFs in the
Btp market for cross-daily liquidity provisioning appears negligible also in this case.

Figure 7

Trading during COVID-19
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Source: Deutsche Bundesbank calculations based on MiFIR data. We show daily aggregate net trading flows
between sectors for 2019.

However, it is important to note that most liquidity provisioning occurs intraday, and this anal-
ysis only illuminates across-day liquidity provisioning. The latter could be particularly crucial
during a crisis when market participants systematically engage in one-sided trades. That is, if
liquidity providers can ensure that there is enough liquidity over several days, it helps stabilise
the market even when there is a surge in one-sided trades. When the initial shock of the
COVID-19 pandemic subsided, level of trading turnover returned to normal, highlighting the
resilience of the futures market in adapting to unprecedented global events.

Recent trends since the beginning of 2022 indicate a shift in the market dynamics for both
German and ltalian futures. In Germany, there has been a marked increase in the popularity
of short-term contracts compared to long-term ones. This trend indicates a growing investor
preference for shorter maturities, likely driven by changing market expectations about mone-
tary policy and the higher rates environment. In Italy, both short and long-term futures have
seen an increase in open interest (outstanding amounts), reflecting heightened market activity
and investor interest in Italian government bonds.

6. Conclusions

The joint project of the Bundesbank and the Banca d’ltalia examines the German and Italian
government bond markets, with a special focus on liquidity and on the role played by banks
vs. non-banks. The results thus far provide a deeper insight into the main features of both
markets, enhancing the understanding of government bond market dynamics, investor behav-
iour, and liquidity and providing insights for policymakers and market participants.
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First, the holder structure of German government bonds shows a large share of foreign inves-
tors and IFs. How and to what extent foreign investors and NBFIs are involved is a significant
feature for the price discovery and liquidity of government bond markets. The high share of
foreign investors across countries leads to diversified holdings of German government bonds
and therefore creates additional demand, also in the event of changing market conditions.
However, it may temporarily increase market price volatility due to potential international con-
tagion. By contrast, a large portion of Italian government bonds is held by domestic investors.
In ltaly the relatively high share of domestic investors, mostly characterised by buy-and-hold
strategies, tends to favour stability. On the other hand, a particularly high presence of domestic
holders leads to a higher level of interconnectedness within an economy.

Second, the market structure of the two government bond cash markets is very different. While
investors typically use OTC trading for German government bonds, Italian ones are mostly
exchanged on a regulated electronic platform, where trades are centrally cleared. These trad-
ing mechanisms can each come with a range of trade-offs, most likely to be related to effi-
ciency, transparency, trading costs, and availability of information, especially in economically
uncertain times. Despite the two markets have very diverse trading and settlement arrange-
ments in place, they are both well-functioning and have proved always resilient also during
turbulent periods. It is therefore not straightforward to derive conclusions in terms of resilience
enhancing policies, which tend to be context-specific and jurisdiction-dependent (FSB, 2022).
Third, NBFIs have an important footprint in government bond markets. The implications for
financial markets may be wide-ranging, depending on the categories of non-banks holding
government bonds. For the Italian repo market, we have seen that the presence of inelastic
investors, which include ICs and PFs (among others), may have an effect on collateral scarcity
in the repo markets. The reason for this is that such investors are less likely to lend their bonds
in the repo market, making these bonds less readily available. At the same time, these inves-
tors typically adopt buy-and-hold strategies and are less prone in times of volatility to engage
in trading. Understanding whether and how these ‘inelastic investors’ could be encouraged to
participate more actively in the repo market, since lending scarce government bonds would be
profitable for them, could be useful.

Fourth, we examine the futures market, where government bonds are heavily traded and thus
represent a crucial node in price discovery. We look at the role of PTFs and dealer banks as
liquidity providers during the COVID-19 pandemic. We provide insights that dealer banks in
both the German and lItalian futures markets did not stop acting as reliable liquidity providers
during the COVID-19 outbreak; in contrast PTFs may adopt multiple trading strategies, condi-
tional on the market where they are operating, rather than taking a fixed role.

To conclude, liquidity conditions on government bond cash, repo and futures markets depend
on many factors, including the structure of the markets and investors’ behaviour. On top of
that, the macro-financial environment is also crucial. To ensure resilience of government bond
markets, it is key to have a comprehensive understanding of how these factors behave and
interact, especially in times of financial stress. This may not be straightforward, though. Invest-
ment funds, for example, are heavily involved in the transaction of government bonds; non
euro area entities have a large footprint, especially in German markets. An in-depth study of
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their investment strategies and reaction behaviour, especially in economically uncertain times,
would be necessary to fully understand market dynamics and potential risks. This requires the
use of more granular data at the security-investor level, which however are not always availa-
ble, especially in the case of foreign (non euro area) investors. To enhance risk monitoring and
resilience, it is crucial to close data gaps that may limit the full comprehension of the relevant
factors affecting liquidity in government bond markets.
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Appendix

A A preliminary analysis from Banca d’ltalia on “The impact of a yield curve shift
on investors in the German and Italian government bond markets””

In this section, we analyse the potential impact of an increase in the entire yield curve on the
exposure of different categories of investors in the Italian and German government bond mar-
kets.2! More specifically, we take a comprehensive view of the interlinked cash, repo and fu-
tures segments by considering together the risk stemming from: i) direct investments (or hold-
ings), ii) exposures in repos where these bonds are used as collateral, and iii) exposures in
government bond futures. Following a rise in interest rates, investors face lower values on their
bond holdings and potential variation and collateral margin calls on their derivatives and repo
transactions. In such circumstances, intermediaries may face liquidity pressures and decide to
sell their holdings and/or unwind their repo and derivatives positions, thus further depressing
prices in financial markets. This was seen for instance in UK in September 2022, when liability-
driven IFs facing large collateral and margin calls tried to sell considerable amounts of gilts to
raise cash, and as a results intermediation began to break down and market functioning dete-
riorated. In this section, building on the sectoral mapping of the main players in the three seg-
ments, we estimate aggregate potential losses when they are confronted with a sizeable inter-
est rate change. In addition, we examine the degree of interconnectedness across sectors
based on the simulated margin calls that would hit repo and future exposures in the adverse
scenario. Our exercise provides insights to assess the distributional effects of interest rate risk
materialisation and cross-sectoral linkages.

Drawing on Bianchi and Ruzzi (2023), we consider a 100 basis points parallel upward shift of
the yield curve (‘adverse scenario’) and estimate profits and losses that originate on investor
positions (i.e. cash market, repo market, future market).?> The mechanism generating eco-
nomic losses is plain: an upward shift of the yield curve leads to a decrease in the market value
of the underlying bonds, therefore resulting in a loss (or a margin call) for those having a long
position in cash bond holdings, a positive net borrowing of cash in the repo market and a
positive net exposure in futures.? Conversely, investors who benefit from the shock are those
holding a negative net exposure in futures, a negative net borrowing position of cash and a
short position in cash bond holdings. ?* Exposure to Italian and German government bonds is

* This section rests on an additional analysis conducted and drafted by co-authors from Banca d'ltalia under the umbrella of the
joint work.

' The focus of the analysis is on all bonds issued by the central government of Italy and Germany. In some cases, we simply refer
to Btp and Bund.

? Forthe type of investments considered, upward and downward parallel shifts in the yield curve are roughly symmetric, meaning

that the impact of a 100 basis points parallel downward movement is roughly the opposite of an upward shift with the same

magnitude. We assume that the shock is instantaneous and does not affect the issuers’ credit risk. To put the 100 basis point

shock into perspective, this value is more than three times larger than any single-day moves of 12-month Euribor rates in history.

Although extremely unlikely within a day, a 100 basis point move in rates may be observed over longer time horizons like the two-

month periods in the second half of 2022 in our sample.

% This statement holds when exposures are measured in terms of interest rate risk (sensitivity).

* In the future market, a positive (negative) net notional exposure indicates a long (short) future position. In the repo market, when

a counterparty is posting collateral to receive cash (i.e. borrowing cash) the net borrowing is positive, otherwise it is negative (i.e.

lending cash).
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computed at sector level for the whole euro area; we also map the exposures of outside euro
area investors, although sectorial level data for this category is not available. While we consider
financial and non-financial sectors, we focus our attention on the former group (i.e. banks, ICs
& PFs, and IFs) and on entities outside the euro area (OUT-EA). The effects of the interest
change are estimated over the period Q1-2021 to Q1-2024, by computing the difference be-
tween the observed value of the positions and their estimated values under the ‘adverse sce-
nario’. Importantly, we calculate fair value changes?® for the whole portfolio of exposures, irre-
spective of any accounting or prudential rules related to these products.?® To perform the anal-
ysis we consider: i) net long notional exposure on German and ltalian government bond fu-
tures, available at counterparty level (EMIR data); ii) net borrowing of cash in repo transactions
having German and Italian government bond as collateral, available at counterparty level
(SFTR data); iii) market value of German and Italian government bond holdings, available at
sectorial level (SHSS data). In the case of derivatives and repos, we integrate the above met-
rics by also considering the overall amount of margins that would be requested without taking
into account potential netting effects. This measure simulates the overall liquidity needs under
a very conservative hypothesis in which netting is not foreseen, and thus denotes the maximum
potential loss originating from the shock.?’

Our empirical analysis shows that the risks associated with the cash market are greater than
those of the futures and repo markets. At the aggregate level we find that the average potential
losses on holdings of Italian and German government bonds would be about 2-times larger
than the combined losses in futures and repo markets.?® From a financial stability perspective,
losses on all exposures would be manageable — even under the most severe hypothesis, i.e.
no netting — as they would represent about 0.3 per cent of all sectors’ total assets.

Importantly, these aggregate findings mask some degree of heterogeneity and we cannot ex-
clude that pockets of vulnerability may exist. In the case of German government bonds, entities
OUT-EA area would suffer the most, reflecting the large footprint of foreign investors into this
segment (see also Section 4); in the case of Italian bonds, ICs & PFs and banks would be the
sectors most exposed to the interest rate change. Heterogeneity is especially observed in the
activity of euro area banks in the Italian and German government bond markets. While they
are mostly long in the former, with Italian banks accounting for the largest share of holdings,
exposure to the latter is more diversified and characterised by both long and short positions
that balance each other out. Conversely, on both futures and repo markets banks hold in ag-
gregate (and on average) positive net positions but the impact of the yield shift would be het-
erogeneous. Euro area ICs & PFs have considerable holdings of Italian and German bonds

25 . . L. . . .

To estimate fair value changes, we perform a full repricing of government bond futures and a partial revaluation, that is a second
order approximation based on duration and convexity, of bonds in investors’ portfolio and used as collateral in repo transactions.
26 . . . . .

In the case of cash holdings, for example, the estimated interest rate shock impacts also cover so-called ‘unrealized losses’,
namely those losses that would materialize only in the unlikely event that financial intermediaries have to sell these securities.
This amount may be relevant for some entities in our sample, for example banks with bonds held in the amortized cost portfolio,
although in fact only latent.

" In this case, we allow netting only at the counterparty pair level and then we sum, for each counterparty, all the outflows, but
not inflows, of margins.

% As already noticed, this figure represents an ‘upper bound’ as accounting rules are not considered. To compute losses on repo
and derivatives exposures, we adopt the no-netting hypothesis. Aggregate losses in fact would be almost nihil when netting is
allowed, as exposures/losses would net across entities/sectors of the whole system.
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and would suffer significant losses in case of an adverse event; they have in contrast a very
limited activity on both future and repo markets. For IFs, exposure in futures changed over
time: they held profitable net short positions on government bond futures when rates were
increasing fast and since Q3-2023, when the rise of rates stopped, they gradually reversed
their net positions on both Italian and German futures markets. Their activity on repo markets
is not material and risk exposure is negligible by all measures. In contrast, losses on cash
holdings would be similar to those of banks.

As of end of March 2024, IFs represented the main counterparty of banks in the trading of Btp
and Bund futures. This can be seen in Figure A, where we show, at sector level, the simulated
margin calls that would hit each sector under the adverse scenario and the counterparty sec-
tors that the margins would be paid to.?

Figure A

Simulated margin calls and directional flows among sectors
Future on Italian government bonds Future on German government bonds
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Source: Banca d’ltalia elaboration on EMIR and SFTR data as of end of March 2024. Data are reported at sector
level. The size of each node and the thickness of each edge are proportional to the margins exchanged. The
arrows point to the sectors that margins are paid to. The colours depict the entity sector: banks (light red), insur-
ance companies & pension funds (goldenrod), investment funds (green), non-financial companies (turquoise),
other (sky blue) and outside euro area (magenta).

* The size of each node and the thickness of each edge are proportional to the margins posted.
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This allows us to visualise the interconnection between sectors and compare the impact of the
shock on each sector’s positioning in different underlyings (Btp and Bund) and different prod-
ucts (future and repo). In the futures markets, IFs and OUT-EA entities are the most exposed
players; visual inspection of the networks reveals that the interconnection is stronger in the
Bund futures market than the Btp one. The flow of risk reported in Figure A shows that IFs
represent the main counterparty of banks in the trading of Btp and Bund futures, and they
would pay margins in case of a shock; at the same time, they have relatively high exposures
to OUT-EA entities, with whom margins are exchanged in both ways. In repo markets, in con-
trast, OUT-EA entities and euro area banks would face the largest margin calls, with margins
flowing in both directions. The other sectors considered would be only marginally affected by
the shock.
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