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ABSTRACT
Luxembourg constitutes the main domicile for non-bank financial institutions in Europe.92 This component of the Luxembourg financial sector has expanded rapidly since the global financial crisis, with total
assets growing from €4.2tr in 2008 to €14.5tr in 2019. The non-bank financial sector is exposed to risks
at the global level, including the risks associated with the COVID-19 pandemic. Signs of increased financial risk-taking have been emerging in recent years, raising the potential for negative cross-sectoral
spillovers. To assist in the identification of the potential financial stability risks linked to non-banks, this
special feature proposes a monitoring framework for investment funds and insurance corporations93.
Uncertainty in global financial markets has increased dramatically since the outbreak of COVID-19,
thereby exposing investment funds to potential large-scale investor outflows. In March 2020, Luxembourg investment funds reported net outflows of -2.7% of their aggregate net asset value, which were
the largest outflows since October 2008. Low volatility net asset value money market funds (-14.5%),
high-yield corporate bond funds (-8.5%) and emerging market bond funds (-7.1%) experienced the most
important outflows.
In parallel, to these developments, the investment fund sector engaged in search-for-yield behaviour
before the outbreak of COVID-19. Amid globally decreasing yields, investment funds have increased
their exposure to interest rate risk, credit risk, and to foreign currency assets. Despite the increased
risks, the sector’s liquid asset holdings in February 2020 far exceeded the investor outflows that were
observed in March. However, reduced liquidity buffers in certain segments such as high-yield bond
funds, the uncertainty regarding the impact of COVID-19 on financial markets and the real economy,
and expectations that interest rates will remain low going forward, underscore the need for continued
risk monitoring efforts.
Unlike investment funds, Luxembourg insurance corporations did not engage in increased risk-taking
prior to the outbreak of COVID-19. Their exposure to interest rate risk, credit risk and foreign exchange
rate risk has not changed materially over the past five years. One explanation might be that life insurers
in Luxembourg display a high share of unit-linked business, which means that they mostly do not offer
policyholders guaranteed returns. Therefore, they might be less inclined to engage in a search-foryield behaviour than life insurers with a significant share of non-unit-linked business.

91 Financial Stability and Macroprudential Surveillance Department, Banque centrale du Luxembourg.
92 The non-bank financial sector includes insurance corporations, pension funds, investment funds and other financial institutions.
93 In this special feature, insurance corporations include life insurers, non-life insurers and reinsurers.
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Nonetheless, similar to investment funds, insurance corporations have been impacted by the consequences of the COVID-19 outbreak. Recent asset price declines are expected to negatively impact insurers’ solvency ratios, the low interest rate environment and the potential decline in investment income
due to COVID-19 are likely to weigh on their profitability, and a potential reduction in cash inflows and an
increase in outflows could lead to an increase in liquidity risk.
Regarding the potential for cross-sectoral spillovers between banks, insurance corporations and investment funds, two possible contagion channels were investigated, namely common securities holdings and holdings of investment fund shares/units. Insurance corporations appear more susceptible to
contagion from the investment fund sector than banks via these two channels.
1.

INTRODUCTION

The Luxembourg financial sector is characterised by the presence of a large number of non-bank financial institutions. Over the last two decades, the aggregate Luxembourg financial sector has grown
to €15.3 trillion in total assets while the share of the banking sector has decreased from 37% to 5%
(figure 1(a)). In terms of total assets, investment funds and captive financial institutions represent the
largest share of the Luxembourg financial sector. At the European level, Luxembourg is the main hub
for hosting non-bank financial institutions, followed by the UK, the
Netherlands and Ireland (ESRB,
Figure 1
Overview of the Luxembourg financial sector
2019a).
(b) FSB’s narrow measure
of non-bank financial intermediation
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Sources: BCL, FSB. Periods: March 1999-December 2019 (left panel), December 2018 (right panel). Notes:
Investment funds include money market funds (MMFs) and non-MMF investment funds. “Other” consists mainly
of the European Financial Stability Facility (EFSF) and securitisation vehicles, and further includes pension
funds, financial auxiliaries and other financial intermediaries. Financial sector assets refers to total assets of
all financial sector entities in Luxembourg. In the left panel, the jump in 2014Q4 is due to an improvement in the
data coverage for captive financial institutions. In the right panel, the “narrow measure” refers to the FSB’s
narrow measure of non-bank financial intermediation and comprises entities involved in credit intermediation
that may pose bank-like financial stability risks (FSB, 2020).
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In the persistent low interest rate
environment, the expansion of the
non-bank financial sector has been
accompanied by signs of increased
risk-taking at the European level
(ECB, 2019b; ESRB, 2019a). In addition, non-bank financial institutions tend to be important investors
in financial markets, with the latter
having been severely affected by the
financial volatility resulting from the
COVID-19 pandemic. The heightened
risk environment warrants ongoing
monitoring efforts of the financial
system beyond the banking sector.

1

The FSB’s narrow measure of non-bank financial intermediation, which includes entities involved in
credit intermediation that may pose bank-like financial stability risks94 (FSB, 2020), constitutes a starting point to determine for which entities monitoring efforts should be prioritised (figure 1(b)). The vast
majority of entities falling under the FSB’s narrow measure in Luxembourg consists of different types
of investment funds (e.g. bond funds, mixed funds). Most of the captive financial institutions domiciled in
Luxembourg are not part of the narrow measure as they mainly engage in intra-group financial transactions between entities of non-financial corporations, thereby not posing financial stability risks.95

ANNEXES

For this reason, monitoring the Luxembourg non-bank financial sector focuses on the investment fund
sector. In addition, as insurance corporations96 provide important services to the non-financial and
financial private sector, they are included in the monitoring exercise.
In the following assessment, both the investment fund sector and the insurance sector are assessed
individually, and then their degree of interconnectedness is examined.
2.

INVESTMENT FUNDS

Overview and recent developments
The investment fund sector in Luxembourg experienced important investor outflows following the outbreak of COVID-19. In February 2020, the sector continued to experience net inflows (+0.3% relative
to the net asset value). However, with the spread of the virus in March and the implementation of the
containment measures, the economic consequences started to become apparent. Investment funds
recorded aggregate net outflows of -2.7% in March, amounting to the worst month since October 2008.97
The recorded outflows differed across types of funds, reflecting the riskiness and liquidity of the asset classes in which the funds invest, as well as the structure of the funds. The most impacted funds
were low volatility net asset value (LVNAV) money market funds (MMFs) (-14.5% net outflows relative
to the net asset value) (table 1). LVNAV MMFs invest mostly in short-term private sector debt securities
and offer a constant share price to investors under certain conditions.98 Outflows from LVNAV MMFs
in March 2020 might have partly reflected increased need for liquidity by investors. Other factors that
could have played a role were a flight-to-safety behaviour by investors towards public debt constant
net asset value (CNAV) MMFs, which reported very high net inflows (+54.8%) in March, and the possible concern that LVNAV MMFs might be unable to continue offering a constant share price under the
extremely stressed market conditions. In April, outflows from LVNAV MMFs reversed partly, following
decisive central bank actions that lead to an easing of tensions in money markets.

94
95
96
97
98

Bank-like financial stability risks comprise credit intermediation activities that involve liquidity and maturity transformation,
leverage and/or imperfect credit risk transfer (FSB, 2020).
Details can be found in Duclos, C., & Morhs, R. (2017). Analysis of the shadow banking content of captive financial companies
in Luxembourg. Working document of the Comité du Risque Systémique.
In this special feature, insurance corporations include life insurers, non-life insurers and reinsurers.
In October 2008, the Luxembourg investment fund sector reported net outflows of -3.8% of its aggregate net asset value.
LVNAV MMFs may offer a constant net asset value (NAV) per unit/share if the constant NAV calculated in accordance with the
amortised cost method does not deviate by more than 20 basis points from the NAV per unit/share calculated in accordance
with the mark-to-market/mark-to-model method. For details, please see Regulation (EU) 2017/1131 of the European Parliament and of the Council of 14 June 2017 on money market funds.
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Other types of funds that experienced strong outflows were high-yield corporate bond funds (-8.5%),
emerging market bond funds (-7.1%) and investment grade corporate bond funds (-5.4%) (table 1). Outflows from these funds likely reflected rising credit risk due to the impact of the COVID-19 containment
measures on the real economy, as well as potential liquidity concerns, especially for high-yield bond
markets. Outflows from hedge funds (-4.5%) probably reflected an overall increase in risk aversion of
investors, which can affect hedge funds due to their higher risk investment strategies.
Table 1:

Net flows by type of investment fund
TYPE OF INVESTMENT FUND

MARCH 2020

Equity funds

0,4%

-2,5%

Bond funds

1,1%

-4,7%

of which: government bond funds

0,9%

-1,1%

of which: investment grade corporate bond funds

1,0%

-5,4%

of which: high-yield corporate bond funds

0,3%

-8,5%

of which: emerging market bond funds

0,1%

-7,1%

Mixed funds

0,2%

-2,6%

Real estate funds

0,3%

0,3%

Hedge funds

-0,3%

-4,5%

Money market funds (MMFs)

-1,6%

4,3%

of which: public debt constant net asset value (CNAV) MMFs

0,8%

54,8%

-4,6%

-14,5%

of which: low volatility net asset value (LVNAV) MMFs
of which: short-term variable net asset value (VNAV) MMFs

2,9%

9,5%

of which: standard variable net asset value (VNAV) MMFs

1,5%

13,8%

Sources: CSSF, BCL calculations.
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Figure 2

Net asset value of Luxembourg investment funds
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Over the longer term, the Luxembourg investment fund sector has
increased in size by a factor of approximately seventeen between
January 1995 and March 2020. This
expansion occurred against the
background of sustained net investor inflows, accounting for 80%
of the sector’s growth since 1995.
Favourable price effects from financial market developments have
accounted for the remaining 20%.
Since the end of 2008, the price effects have become relatively more
important for the growth of the sector’s net asset value, although positive net investor inflows remain the
main driver of growth (figure 2(a)).
In March 2020, the net asset value
contracted by -11.1%, mainly due to
negative price effects (-8.4%). Figure 2(a) displays the Luxembourg
investment fund sector’s net asset
value in 1995 (€242bn) (red area),
the cumulative increase in the net
asset value since 1995 due to price
effects (blue area), and the cumulative increase in the net asset value
since 1995 due to net inflows by investors (green area).

Starting value

MMFs

Bond funds

Equity funds

Cumulative price effects

Mixed funds

Other funds

Hedge funds

Cumulative net inflows

Real estate funds

Sources: BCL, CSSF. Periods: January 1995-March 2020 (left panel), December 2008-February 2020 (right
panel). Notes: The net asset value equals the aggregate value of the shares/units issued by investment funds.
In the left panel, the starting value equals the net asset value of the sector in January 1995 (€242bn). Cumulative price effects equal the sum of the monthly fluctuations in the net asset value due to market movements.
Cumulative net inflows equal the sum of monthly fluctuations in the net asset value due to the difference
between investor purchases and redemptions of fund shares/units. In the right panel, the shares are affected
by reclassifications of fund types over time, most notably in December 2014, where a significant part of mixed
and “other” funds were reclassified into the hedge fund category.

The composition of the Luxembourg investment fund sector has changed over time. Figure 2(b) displays
the evolution of the shares of the different types of investment funds in the aggregate net asset value. The
relative decline of money market funds (MMFs) since end-2008 is particularly noticeable.99 While some
segments have declined, the share of equity funds in the net asset value of the Luxembourg investment
fund sector increased from 25% in 2008 to 31% in February 2020, amid a decade of strong equity market
performance, particularly in the US.

99 In absolute terms, the growth of the MMF sector has also remained subdued following the global financial crisis. The cumulative growth since end-2008 was 7% for MMFs, compared to triple digit cumulative growth rates for all other fund types.
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Portfolio composition

Figure 3

Composition of bond and equity holdings of investment funds
(a) Bond holdings, by issuing sector

(b) Equity holdings, by type of instrument
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Sources: BCL, FTSE, Bloomberg. Period: February 2020. Notes: In both panels, the emerging market economy
(EME) share is calculated based on the FTSE market classification and the portfolio shares do not take into
account exposures through investment fund shares/units. In the left panel, bonds to total assets vary between
88% for bond funds and 41% for hedge funds. Sovereign bonds include securities issued by the public sector.
Corporate (Financial) bonds include securities issued by non-financial (financial) corporations. In the right
panel, equities to total assets vary between 90% for equity funds and 24% for hedge funds. Listed equities that
are part of major stock indices are classified as large capitalisation (“large-cap”) stocks. Listed equities
included in mid-cap or small-cap indices, as well as listed equities that are not part of a stock index, are
considered as “mid- and small cap” stocks. Unlisted equities are not listed on a stock exchange.

The aggregate portfolio of Luxembourg investment funds is mainly
composed of bond holdings (46%,
€2.6 trillion), equities (31%, €1.7 trillion), and investment fund shares/
units (11%, €0.6 trillion).100 These
portfolio shares have remained relatively stable since 2008.
The debt securities held by investment funds in Luxembourg consist
mainly of bonds issued by financial
corporations and the public sector
(figure 3(a)). MMFs are particularly
exposed to financial corporations
as they mostly invest in debt securities issued by banks. The share
of emerging market debt securities
is highest for the most specialised
fixed income investors, namely bond
funds, and remains more limited
for other fund types with important
debt security portfolios.

In terms of equity holdings, the vast
majority of these securities consist
of listed equities issued by companies with a large market capitalisation101 (figure 3(b)). Such “large-cap”
stocks are usually the most liquid
and the least volatile type of equity investments. The equity portfolio of real estate funds is an exception,
as it consists mainly of unlisted shares of companies holding real estate assets. As for debt securities,
the share of emerging market equity holdings is highest for the most specialised fund type, in this case
equity funds.

100 Hereafter, the focus lies on debt and equity securities. Holdings of investment fund shares are not directly analysed as (i) they
inflate the presented numbers in the case where funds hold shares/units of other Luxembourg funds due to double counting
and (ii) the data is unavailable to the BCL in the case of holdings of shares/units of foreign funds.
101 Listed equities that are part of major stock indices are classified as large capitalisation (“large-cap”) stocks.
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In parallel, the share of bonds with
a negative yield-to-maturity (YTM) in
Luxembourg investment funds’ bond
portfolios equalled 23% in February
2020, up three percentage points
since the end of 2019. The share of
bonds with a YTM below one percent amounted to 43% in February
2020, representing also a 3 percentage point increase since end-2019
(figure 4(b)). Although falling yields
increase the price of funds’ current
bond holdings, thereby generating
positive valuation effects, persistently low yields should negatively
impact the interest income received
by funds as maturing bonds have to
be replaced with new bonds paying
lower coupon rates.

4

Figure 4

The impact of low interest rates on investment fund portfolios
(b) Shares of negative and low yielding bonds
in February 2020
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The environment of prolonged low
interest rates significantly impacted
the investment fund sector’s aggregate portfolio. On one hand, by
supporting valuations in asset markets102, decreasing yields played a
prominent role in supporting the
long-term expansion of the investment fund sector in Luxembourg.
On the other hand, since the end of
2018, the ratio of investment funds’
net income to their net asset value103
has declined amid a sharp decrease
in yields (figure 4(a)).

Net income/net asset value

Sovereign

10Y EA government bond yield (RHS)

Financial

YTM <0%

YTM <1%

0%

Corporate
Share of total bonds (RHS)

Sources: BCL, CSSF, ECB. Periods: May 2017-February 2020 (left panel), February 2020 (right panel). Notes: In
the left panel, net income is calculated over a rolling 12-month period and equals the sum of dividend, interest
and other income minus the sum of charges, fees and other expenses. Net assets are averaged over 12 months.
The net asset value of investment funds equals the market value of their issued shares/units. 10-year euro area
government bond yield data are a monthly composite measure compiled by the ECB. In the right panel, YTM
stand for yield-to-maturity. The right bar includes all bonds with a YTM below 1% and therefore also includes
negative yielding bonds from the left bar. Sovereign bonds include securities issued by the public sector.
Corporate (Financial) bonds include securities issued by non-financial (financial) corporations.

102 Decreasing yields play a supporting factor for asset prices as they increase the present value of future coupon payments from
existing bonds and of dividend payments from shares.
103 This ratio displays the net income that is attributable to fund investors in relation to the price of a fund’s shares/units.
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Risk-taking

Figure 5

Maturity transformation and interest rate risk in investment funds
(b) Breakdown by types of investment funds

10

6

9

5
4

7

3

6

2

5

1

4

0

3

-1
2008Q4
2009Q3
2010Q2
2011Q1
2011Q4
2012Q3
2013Q2
2014Q1
2014Q4
2015Q3
2016Q2
2017Q1
2017Q4
2018Q3
2019Q2
2020M2

8

Residual maturity

Modified duration

10Y EA government bond yield (RHS)

% yield-to-maturity

(a) Evolution for non-MMF investment funds

10

100%

9

90%

8

80%

7

70%

6

60%

5

50%

4

40%

3

30%

2

20%

1

10%

0

Total

Bond
funds

Mixed
funds

Residual maturity (LHS)

Hedge
funds

MMFs

0%

Modified duration (LHS)

Bonds/total assets (RHS)

Against the background of globally
decreasing yields, investment funds
in Luxembourg have shifted their
portfolios towards riskier assets.
More specifically, they rebalanced
their portfolios towards debt securities with longer maturities to increase the term premium earned on
their bond holdings. The weighted
average residual maturity of funds’
bond holdings increased from 6.5
to 9.1 years since 2009 and has displayed a consistent negative relationship with euro area government
bond yields since 2013 (figure 5(a)).
Interestingly, Luxembourg investment funds continued to increase
the residual maturity of their bond
portfolios from 8.7 years in December 2019 to 9.1 years in February
2020, amid the spread of COVID-19.

Source: BCL. Periods: December 2008-February 2020 (left panel), February 2020 (right panel). Notes: Weighted
average residual maturity and weighted average modified duration of debt securities held by Luxembourg
investment funds. The residual maturity is an indicator for maturity transformation and the modified duration an
indicator for interest rate risk. The figures in the left panel and the “Total” in the right panel exclude MMFs. The
calculation considers all debt securities and caps the maturity at 100 years (for example for perpetual bonds). In
both panels, the y-axis unit for the residual maturity is in years and the y-axis unit for the modified duration is the
percentage change in bond prices following a one percentage point parallel shift of the yield curve. Exposures
through investments in fund shares/units are not considered. In the left panel, 10-year euro area government bond
yield data are a quarterly composite measure compiled by the ECB. In the right panel, differences with the table in
section 2.1.1 of this Review arise because of differing time periods and securities samples.

As investment funds are mainly
funded through short-term liabilities in the form of redeemable fund
shares/units, this increase in residual maturity has translated into
a more pronounced engagement in
maturity transformation, thereby
potentially increasing the risk of investor runs.104 In parallel, the exposure towards interest rate risk, measured by the modified duration, has also increased. Similar developments are observable at the European level (ECB, 2019a; ESRB, 2019a; Deutsche Bundesbank, 2017).
Concerning specific fund types, the residual maturity and modified duration are equally elevated for
bond and mixed funds, while they are notably lower for hedge funds (figure 5(b)). As expected, the average residual maturity and average modified duration of MMFs’ debt securities portfolios are very low,
in line with regulatory requirements.
The overall increase in the residual maturity and the modified duration at the beginning of 2020 was
observable for bond funds, mixed funds and hedge funds simultaneously. The increase in residual maturity was most pronounced for hedge funds (+0.6 years), while the increase in modified duration was
strongest for mixed funds (+0.4).

104 According to the FSB (2013): “[…] in extreme circumstances, some collective investment vehicles that are involved in credit
intermediation with maturity/liquidity transformation and/or leverage can be susceptible to runs.”
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In parallel, the overall credit quality
of bond holdings has tended to deteriorate over time. This was partly
due to credit rating downgrades,
but also due to deliberate portfolio
shifts towards lower rated securities. For example, the credit quality
of sovereign bond holdings, which
should typically exhibit the lowest
level of credit risk in funds’ portfolios, has deteriorated noticeably
since 2008 (figure 6(a)).105 At the
same time, the share of sovereign
bonds to total bond holdings has
remained roughly stable at around
one third.

ANNEXES

Figure 6

Credit risk in investment funds
(a) Credit ratings for sovereign bond holdings

(b) Credit ratings for total bond portfolios
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BBB- (figure 6(b)).106 It is worth noting that hedge funds appear to hold
Sources: BCL, ECB Centralised Securities Database (CSDB), S&P. Periods: December 2008-February 2020 (left
panel), February 2020 (right panel). Notes: The left panel includes only sovereign bonds and the right panel all
bonds with the lowest level of credit
bonds, including private sector bonds. In the right panel, the total excludes MMFs. Exposures through
risk, mirroring the aforementioned
investments in fund shares/units are not considered.
lower interest rate risk of their bond
portfolio. However, the riskiness of
hedge funds’ strategies is not adequately assessed by considering only their securities portfolios. Their derivatives positions as well as the
accompanying leverage embedded in these positions also needs to be taken into account.
Between end-2019 and February 2020, amid the spread of COVID-19, the credit quality of investment
funds’ aggregate bond portfolio decreased slightly. The share of bonds rated A- or higher decreased
by 1.2 percentage points, while the share of bonds rated BBB+ to BBB- increased by 1.3 percentage
points.107 The increase in the share of BBB+ to BBB- rated bonds was most pronounced for hedge funds
(+2.8 percentage points). Bonds rated BBB+ to BBB- are particularly vulnerable to potential credit rating downgrades due to the negative financial effects of COVID-19 as they might lose their investment
grade status.
The shift towards more risky assets in funds’ portfolios has translated into a higher degree of liquidity
transformation. Securities with lower credit ratings and/or longer maturities tend to display a lower
level of market liquidity (Chen et al., 2007; EBA, 2013). In combination with the fact that most investment

105 The ratio of sovereign bond holdings rated BBB+ or lower increased from 4% in December 2008 to 42% in February 2020. Rating downgrades accounted for 75% of this increase and deliberate portfolio shifts towards lower rated securities for 25%.
106 The ratings distribution of Luxembourg investment funds’ bond holdings is roughly in line with the distribution for the euro
area investment funds reported by the ECB (2019b).
107 The shares of high-yield bonds (<BBB-) and of securities without a credit rating remained stable between end-2019 and February 2020.
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fund shares can be redeemed at a high frequency, usually daily, the shift towards less liquid assets
might therefore create a liquidity mismatch between the asset and the liability sides of investment
funds’ balance sheet.108
The liquidity transformation activity of investment funds is relevant from a financial stability perspective as it can lead to a first-mover advantage for investors, thereby increasing the probability of runs
on investment funds (FSB, 2013). The risk of a run can mainly arise due to (i) higher asset liquidation
costs and (ii) the danger of mispricing assets due to infrequent pricing information (Doyle et al., 2016).
Elevated asset liquidation costs create a potential first-mover advantage for investors as adjustments
costs, including potential price declines induced by the asset sales, are usually only reflected in the
fund’s net asset value (NAV) after redeeming investors have been repaid. Hence, the investors remaining in the fund bear the liquidation costs.109 Similarly, most investment funds need to value their assets
on a daily basis as they offer daily redemptions to investors. However, the assets held by funds might be
traded at a lower frequency, thereby increasing the risk of a mispricing of assets by fund managers.110
This difference between the value of a fund’s assets and the pricing of the shares can also create a firstmover advantage, namely when the shares are overpriced (Doyle et al., 2016).
Empirical evidence extensively documents the negative relationship between holdings of liquid assets
and the susceptibility to investor runs. For instance, Chen et al. (2010) provide evidence for equity funds,
Goldstein et al. (2017) for corporate bond funds, and Schaub and Schmit (2013) as well as Agarwal et al.
(2019) for hedge funds.
In practise, the share of liquid assets in funds’ portfolios has tended to decrease over the last decade
(figure 7(a)). The decline in liquid asset holdings was mainly driven by a gradual reduction in the share
of demand deposits in funds’ portfolios. The liquidity measure employed in figure 7(a) categorises exposures based on broad asset classes that are assumed to be either liquid or illiquid.111
For a more granular assessment, the most detailed framework for assessing individual securities’
liquidity has been developed by the BCBS (2013) and Commission Delegated Regulation (EU) 2015/61
in the context of banks’ liquidity coverage ratio. It defines the eligibility as “high-quality liquid assets”
(HQLA) based on criteria such as the credit rating and the maturity of an asset and subject to certain
haircuts. As this framework was designed for banks, which usually promise to repay pre-fixed amounts
(e.g. deposits), it might be overly strict for investment funds, which are mainly equity financed and do
not promise to repay a certain amount to investors. Nonetheless, as it is the only framework available,
and since it has been widely used for investment funds112, it is also employed in this context. Figure 7
(b) shows the ratio of HQLA to liquid liabilities of investment funds, a measure of investment funds’
engagement in liquidity transformation.

108 Liquidity and maturity mismatches are typical features of a bank’s balance sheet, where short-term liquid deposits fund longterm illiquid loans. Mismatches at the investment fund level are usually less pronounced, for instance because funds do not
promise to repay a pre-fixed amount. Nonetheless, these mismatches at the fund level might also have a destabilising effect
under stressed market conditions.
109 Anti-dilution measures, such as swing pricing, alleviate the risk of liquidation costs being passed on to remaining investors.
For example, swing pricing adjusts a fund’s net asset value to effectively pass on transaction costs stemming from in- and
outflows of the fund to the investors associated with the activity and is widely available to asset managers. However, Lewrick
and Schanz (2017) show that swing pricing might not have the expected stabilising effect during adverse market conditions.
110 The EBA (2013) finds that on average, EU corporate bonds only trade in one out of five trading days. For the US, Edwards et
al. (2007) report that corporate bonds do not trade on around half of the trading days. In addition, Cici et al. (2012) find that
corporate bond mutual funds that underperform tend to price their holdings above the Bloomberg mid-spread.
111 The ECB (2018), the ESRB (2019a), Doyle et al. (2016) and van der Veer et al. (2017) have adopted similar approaches to assess
the liquidity of investment funds’ portfolios.
112 Examples include the ESMA’s 2019 Stress simulation for investment funds (ESMA, 2019), the 2017 IMF FSAP for Luxembourg
(Bouveret, 2017), and the ECB (2019b).
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Liquidity transformation and liquidity risk in investment funds
(a) Liquid asset holdings over time

(b) High-quality liquid assets (HQLA) to liquid liabilities
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In general, real estate funds display
the most pronounced engagement
in liquidity transformation as their
HQLA holdings cover only 9% of
their liquid liabilities. In line with the
lower riskiness of their debt security portfolios, hedge funds report
the highest amount of HQLA relative to their liquid liabilities (51%).
These findings are generally in line
with what is observed by the ESMA
(2020) and the ESRB (2019a) at the
EU level.113

4

Figure 7

2008Q4

As of February 2020, Luxembourg
investment funds’ aggregate HQLA
holdings covered 37% of their liquid liabilities, which corresponds
to 14 times the net outflows experienced by the sector following
the COVID-19 shock in March (figure 7(b)). Thus, on aggregate, the
sector appeared well placed to meet
subsequent investor outflows.

0%

Total Equity Bond Mixed Real Hedge Other MMFs
funds funds funds estate funds funds
funds

Liquid assets/total assets (LHS)

Demand deposits

Demand deposits/total assets (RHS)

Bond HQLA

Equity HQLA
Outflows in March

Sources: BCL, ECB Centralised Securities Database (CSDB). Period: December 2008-February 2020 (left panel),
February 2020 for HQLA, March 2020 for net outflows (right panel). Notes: In the left panel, the ratios have been
calculated for non-MMF investment funds. Liquid assets include demand deposits, MMF shares, investment
grade sovereign bonds, other bonds with an original maturity below one year and listed equities. In the right
panel, assets have been classified according to Commission Delegated Regulation (EU) 2015/61, which defines
HQLA eligible assets for banks in the context of the Basel III liquidity coverage ratio. Haircuts from the Regulation (e.g. 50% for equity HQLA) have already been applied. Funds-of-funds are excluded. Liquid liabilities
include shares/units issued by open-ended funds and debt liabilities with less than one year original maturity.
Net outflows in March 2020 are shown as positive numbers. Real estate funds and MMFs are assigned zero net
outflows as they experienced net inflows in March.

Interestingly, equity funds and
MMFs, two types of funds generally
perceived to invest in liquid instruments114, display ratios of HQLA
to liquid liabilities that are not significantly above the average for the
total investment fund sector. For
equity funds, this is because the HQLA approach applies much more severe haircuts to shares than to
bonds. Meanwhile, MMF holdings include a large share of securities issued by financial institutions, which
are mostly not eligible under the HQLA framework. In line with their exclusion from the HQLA perimeter,
some of the securities issued by private sector entities and held especially by low volatility net asset value
(LVNAV) MMFs displayed a lower level of market liquidity during March 2020, as the effects of the spread
of COVID-19 on financial markets intensified.

113 The high level of demand deposits that is held by hedge funds can likely be explained by the fact that these funds maintain large
liquidity buffers to meet potential margin calls on their derivatives positions (ESMA, 2020).
114 For instance, equity funds and MMFs display the lowest level of liquidity transformation on the ESRB’s corresponding risk
metric (ESRB, 2019a).
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Figure 8

Special focus on liquidity risk in bond funds
(a) Investment focus of bond funds (% of NAV)
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(b) HQLA/liquid liabilities for bond fund sub-types
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Source: BCL, ECB Centralised Securities Database (CSDB). Period: February 2020. Notes: In the left panel,
“Corporate”, “Government” and “Mixed bonds” include funds focusing on bonds issued by entities in advanced
economies and with an investment grade rating. “Mixed bonds” includes funds investing in a mix of government
and private sector bonds. In the right panel, assets have been classified according to Commission Delegated
Regulation (EU) 2015/61, which defines HQLA eligible assets for banks in the context of the Basel III liquidity
coverage ratio. Haircuts from the Regulation have already been applied. Funds-of-funds are excluded. Liquid
liabilities include shares/units issued by open-ended funds and debt liabilities with less than one year original
maturity. Net outflows in March 2020 are shown as positive numbers.
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The liquidity position does not only
vary between fund types, but also
within fund types. This is especially
true for bonds funds, where investment strategies vary from well-rated government bond to high-yield
corporate bonds (figure 8(a)). Highyield bond funds appear particularly
vulnerable as their HQLA holdings
only covered 8.1% of their liquid liabilities in February 2020, which
is slightly less than the outflows
they experienced in March (-8.5%)
(figure 8(b)).
For bond funds, there appears to
be a negative relationship between
the amount of HQLA held in February 2020 and subsequent investor
outflows experienced in March due
to the COVID-19 shock (figure 8(b)).
This is in line with previous findings in the aforementioned literature (e.g. Goldstein et al., 2017) that
funds that invest in less liquid assets are more vulnerable to investor
runs due to the presence of a firstmover advantage.

1
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Figure 9

Currency risk and international diversification of investment funds
(a) Currency composition of assets over time

(b) Currency composition of assets and liabilities
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Over the last decade, Luxembourg
investment funds have also increased their exposure to currencies other than the euro (figure 9(a)).
The share of total assets denominated in euros decreased from 53%
in 2008 to 39% in February 2020,
while the US dollar share rose from
26% to 39%. Since the outbreak
of COVID-19, the share of USDdenominated assets continued to
increase slightly, partly due to less
pronounced asset price declines in
the US than in Europe.
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Sources: BCL, CSSF, FTSE. Periods: December 2008-February 2020 (left panel), February 2020 (right panel).
Notes: AE = advanced economies, EME = emerging market economies. Currencies are assigned to AEs and
the recent decision to broaden the
EMEs according to the FTSE market classification of the underlying countries/regions. Shares are calculated
scope of the ECB’s Corporate Secfor the total investment fund sector, including MMFs, and cover all types of assets, except for non-financial
assets and derivatives (for which a currency breakdown is unavailable). In the right panel, liabilities include
tor Purchase Programme (CSPP) to
issued shares/units and exclude derivatives.
115
non-financial commercial paper.
Nonetheless, Luxembourg MMFs
invested in EUR-denominated assets probably benefitted from the expansion of the CSPP to non-financial commercial paper, while MMFs
invested in USD-denominated assets likely benefitted indirectly from improved liquidity conditions resulting from the Federal Reserve’s Money Market Mutual Fund Liquidity Facility.

Although funds shifted their portfolios towards foreign currency denominated assets, their liabilities,
which consist mostly of the shares/units they issued, remain largely denominated in euros (51%) (figure 9(b)). This shift towards foreign currency assets might expose investors in these funds to exchange
rate risk. At the same time, it is an indication of the international diversification that Luxembourg funds
provide to investors. They tend to have a more global investment focus and to display a lower home bias
compared to peers in other larger European countries (ECB, 2020; FSB, 2020).

115 For details, please see the ECB Governing Council decisions from 18 March 2020.
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Figure 10

Leverage in investment funds
(b) Borrowings/total assets
and derivatives usage by fund type

(a) Borrowings/total assets over time
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Balance sheet leverage employed
by investment funds in Luxembourg
remains very limited, even for hedge
funds (figure 10(a)). For the entire
sector, total borrowing amounts to
2% of the aggregate balance sheet
and is well below UCITS leverage
limits.116 This is mainly because the
sector is dominated by UCITS funds
(81% in terms of NAV), with even
hedge funds being primarily registered under the UCITS framework
(68% in terms of NAV).117 Hedge
funds primarily use repurchase
agreements, often with less than
one year maturity, to build up financial leverage, whereas real estate
funds mainly rely on more standard
long-term loans (figure 10(b)).

Although balance sheet leverage
remains very limited, even for the
most active fund types, synthetic
leverage that relies on derivatives
Source: BCL. Periods: December 2008-February 2020 (left panel), February 2020 (right panel). Notes: Borrowings include overnight borrowings, borrowings with an agreed maturity, borrowings redeemable at notice, and
might be more pronounced, esperepurchase agreements. In the left panel, investment funds include hedge funds. Separate leverage data for
cially for hedge funds as they are
hedge funds is only shown starting in 2014Q4 as an important reclassification of funds during that quarter
makes previous figures incomparable. In the right panel, the share of funds using derivatives is calculated as
the most active derivatives users
the number of funds that report at least one derivative position on the asset or liability side.
(figure 10(b)). The IOSCO (2020) reports a synthetic leverage figure,
calculated as the absolute sum of all
derivatives positions divided by the NAV, of 5.46 for a sample of hedge funds domiciled in Luxembourg.118
However, the net synthetic leverage reported by the IOSCO (2020) for the same sample of Luxembourg
hedge funds equals 0.15, thereby suggesting a lower level of synthetic leverage.119 Similar to liquidity and
maturity transformation, leverage can make investment funds more vulnerable to runs, as demonstrated
by van der Veer et al. (2017).
Investment funds

Repurchase agreements

of which: hedge funds

Other borrowings

Share of funds using derivatives (RHS)

116 Under the UCITS Directive, borrowings are limited to 10% of a fund’s net asset value (NAV) and should be on a temporary basis.
117 For comparison, at the euro area level, 44% of hedge funds are UCITS funds in terms of NAV (ESMA, 2020)
118 The sample used by the IOSCO (2020) includes hedge funds domiciled in Luxembourg with a NAV of €135bn as of September
2018, compared to an aggregate NAV of €216bn from the hedge fund statistics of the BCL for the same period.
119 According to the IOSCO (2020): “Net Synthetic Leverage excludes IRS and FX positions. The calculation offsets positions in
the same derivatives asset class before summing the absolute value of remaining positions. The final summation is divided
by NAV.”
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Overview of the Luxembourg insurance sector

Overview

(b) Breakdown by type of insurance
corporations in terms of total assets
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While total assets expanded, the
number of insurance corporations
somewhat decreased over the past
five years. More specifically, the
number of reinsurance and life insurance corporations decreased,
but the number of non-life insurance corporations increased, mostly due to Brexit.

(a) Total assets and year-on-year growth rate
of total assets

EUR billion

Luxembourg is one of the countries
with the highest number of insurance corporations120 in the euro area
(ECB, 2020). The sector has expanded rapidly over the last two decades
as the aggregate balance sheet of
Luxembourg insurance corporations increased by a factor of more
than six (figure 11(a)). In terms of
total assets, insurance corporations
account for a stable share of 1.6% of
the total Luxembourg financial sector (figure 1(a)).
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Figure 11
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INSURANCE CORPORATIONS
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Sources: BCL, CAA. Periods: March 2000 – December 2019 (left panel), December 2015 – December 2018 (right
panel). Notes: The Luxembourg insurance sector includes life, non-life and reinsurance corporations. In the
right panel, “Life” refers to life insurance corporations, “Non-Life” to non-life insurance corporations and “Re”
to reinsurance corporations.

Currently, in terms of the number
of insurance corporations in Luxembourg, 71% are reinsurance corporations, 16% are non-life insurance corporations and 13% are life insurance corporations.121 However, in terms of total assets, life
insurance corporations largely dominate the sector (figure 11(b)).
In the life insurance sub-sector, one can further distinguish between unit-linked122 and non-unitlinked123 business. The total share of unit-linked business in life gross written premiums (GWP) has
slightly declined from 65.5% in 2018Q4 to 60.6% in 2019Q4.124 Overall, the majority of life insurance contracts in Luxembourg are unit-linked. However, it is noteworthy that while non-resident clients mainly
hold unit-linked policies, resident clients are mainly non-unit-linked policyholders.

120 In this special feature, insurance corporations include life insurers, non-life insurers and reinsurers. Pension funds that fall
under the regulation of the Commissariat aux Assurances (CAA) are not included in our analysis.
121 Information was obtained from the Commissariat aux Assurances (CAA) website (accessed 27/04/2020).
122 In a unit-linked life insurance contract, the policyholder’s future claims depend on the performance of a pool of assets in
which the policyholder’s funds are invested. In this type of contract, the investment risk is borne by the policyholder. Any gain
or loss from fluctuations in the fair values of the investment pool is channeled from the insurer to the policyholder (appropriate change in the technical reserves).
123 In a non-unit-linked life insurance contract, the policyholder’s future claims do not depend on the performance of any defined
pool of assets. In this type of contract, the investment risk is borne by the insurer. The insurer guarantees in this case a return
to the policyholder. The policyholder’s claims against the insurer do not change due to asset valuation changes; the insurer’s
own funds are instead affected.
124 Data on gross written premiums is available via quarterly published information notes by the Commissariat aux
Assurances (CAA).
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Portfolio Composition125

Figure 12

Asset allocation and composition of investment fund shares
(a) Asset composition

(b) Breakdown of holdings of investment fund shares/units
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The aggregate balance sheet of Luxembourg insurance corporations is
dominated by securities. Investment
fund shares/units account for 42%,
bonds for 21% and equities for 10%
(figure 12(a)). The aggregate portfolio resembles the portfolio allocation of life insurance corporations,
given the dominance of this subsector in terms of total assets. For
both non-life and reinsurers, the asset portfolio allocation significantly
differs. Bonds constitute the most
important investment instrument
for non-life insurers (59%), while
reinsurers invest 22% in investment
fund shares/units, 20% in bonds and
4% in equities.

Currency and deposits

Life insurance corporations hold
45% of their assets in investment
MMF
Equity funds
Bond funds
Investment fund shares/units
fund shares/units, of which the
Mixed funds
Real estate funds
Hedge funds
Insurance technical reserves and related claims
Other assets
Other funds
LU share
majority is held for unit-linked contracts. Most of these fund shares/
Source: BCL. Periods: December 2019 (left panel), December 2015 – December 2019 (right panel). Notes: In the
units are held in equity funds (30%),
left panel, Other assets include loans, non-financial assets, financial derivatives, and other assets. In the right
bond funds (26%) and mixed funds
panel, “LU share” refers to the share of the portfolio of investment fund shares/units issued by funds domiciled
in Luxembourg.
(24%). These shares have remained
stable over the past five years (figure 12(b)). Around half of life insurers’ investment fund shares/units are issued by Luxembourg investment funds. For non-life insurers,
which allocate only 4% of their assets in investment fund shares/units, the composition has been very
volatile over the past 5 years (figure 12(b)). Finally, reinsurers invest primarily in bond funds and more than
70% are Luxembourg investment funds.
Debt securities held
Equity

Debt securities held by insurance corporations in Luxembourg consist mainly of bonds issued by financial corporations (figure 13(a)), which account for an even larger share than that observed in investment
funds’ bond portfolios. Meanwhile, the share of sovereign bonds is lower, as is the share of bonds issued by counterparties from emerging markets.
Between end-2019 and February 2020, the composition of debt securities held by life insurers and
non-life insurers in Luxembourg remained unchanged, whereas for reinsurers, which hold 20% of their
total assets in debt securities, the share of bonds issued by non-financial corporations significantly
decreased by 3.9 percentage points.
125 Exemption thresholds apply for the statistical data collection for insurance corporations by the BCL, such that around 75% of
the insurance sector’s total assets are covered. The data coverage for the different sub-sectors, life, non-life and re-insurance corresponds to 90%, 40% and 40% of the assets in each respective sub-sector. For further details on the BCL statistical
data collection for insurance corporations, please refer to the circular BCL/2015/239.
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In February 2020, 34% of the aggregate insurance sector’s bond
holdings had a negative yield to maturity (YTM), which is higher than
the share in investment funds’ portfolios (23%). However, the share of
bonds with a YTM below one percent
amounted to 67%, well above the
43% observed for funds (figure 14).
The holdings of negative-yielding
bonds have significantly increased
since the end of 2019, where they
amounted to 25% of insurance corporations’ bond portfolio. The aforementioned bonds consist not only of
highly rated government bonds, but
also of debt securities issued by financial corporations, mostly banks.
As for investment funds, bonds traded at negative rates can potentially
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Figure 13

Composition of bond and equity holdings of insurance corporations
(a) Bond holdings, by issuing sector

(b) Equity holdings, by type of instrument

100%

100%

90%

90%

80%

80%

70%

70%

60%

60%

50%

50%

40%

40%

30%

30%

20%

20%

10%

10%

0%

Total

Life

Non-Life

Re

0%

Total

Life

Non-Life

Re

Listed equities (large cap)
Sovereign
Financial

Corporate

Listed equities (mid- and small-cap)
Unlisted equities

EME share

EME share

Sources: BCL, FTSE. Period: February 2020 (left and right panel). Notes: In both panels, the emerging market
economy (EME) share is calculated based on the FTSE market classification and the portfolio shares do not take
into account exposures through investment fund shares/units. In the left panel, sovereign bonds include
securities issued by the public sector. Corporate (Financial) bonds include securities issued by non-financial
(financial) corporations. In the right panel, listed equities that are part of major stock indices are classified as
large capitalisation (“large-cap”) stocks. Listed equities included in mid-cap or small-cap indices, as well as
listed equities that are not part of a stock index, are considered as “mid- and small cap” stocks. Unlisted
equities are not listed on a stock exchange.

Figure 14

Shares of negative and low yielding bonds in February 2020
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Insurance corporations’ equity
portfolio consists mostly of listed
equities issued by companies with
a large market capitalisation126 (figure 13(b)). However, compared to
investment funds, a much larger
part of the equity portfolio consists
of unlisted shares, which tend to be
less liquid. This is especially true
for non-life insurers and reinsurers
(figure 13(b)), although both types
of insurance corporations hold
less than 6% of their total assets
in equities.127 At the same time, the
share of emerging market securities in the equity portfolios of Luxembourg insurers is lower than for
investment funds.
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126 Listed equities that are part of major
stock indices are classified as large
capitalisation (“large-cap”) stocks.
127 At the EU level, a slight shift towards unlisted equity could be observed (EIOPA,
2020). However, a similar asset reallocation cannot be observed for the Luxembourg insurance sector.

Non-Financial Corporations

YTM <0%

YTM <1%
Financial Sector

Sovereign

0%

Share of total bonds (RHS)

Source: BCL. Period: February 2020. Notes: YTM stand for yield-to-maturity. The left bar includes all bonds
with a YTM below 0% and the right bar includes all bonds with a YTM below 1% and therefore also includes
negative yielding bonds from the left bar. The bars give information on which economic sector issued those
bonds. Sovereign bonds include securities issued by the public sector.
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decrease investment income of insurance corporations in the medium term and incentivise increased
risk-taking.
The sustained low interest rate environment puts particular pressure on non-unit-linked life insurance
business, as it becomes increasingly difficult to generate investment returns in excess of guaranteed
returns promised to policyholders in the past. According to estimates by EIOPA, the median spread of
investment return over guaranteed interest rate for life insurers is equal to -0.1% (-0.9% the 25th and
0.9% the 75th percentile) in Luxembourg.128 Non-unit-linked life insurance contracts make up 27% of
life insurers’ technical provisions, with significant differences between resident and non-resident policyholders.129 The share of non-unit-linked technical provisions equals 58% for residents and 25% for
non-residents.
Risk taking
Similar to investment funds, insurance corporations might engage in increased risk-taking to increase
profits in a low interest rate environment.
After a sharp decline in 2016, the residual maturity of debt securities held by insurers stabilised between 7 and 8 years thereafter (figure 15). This is somewhat below the euro area average for insurance
corporations (ECB, 2019a).
Hence, over the past years, insurance corporations did not shift their bond portfolio towards securities
with longer maturities. However, in general, an increase in the residual maturity would be less of a concern for insurers as the maturity of their liabilities often exceeds the maturity of their assets, thereby
generating a negative duration gap (ECB, 2017). Therefore, an increase in the residual maturity may
reduce duration risk on insurers’ balance sheets.

Figure 15

Residual maturity for insurance corporations’ bond holdings
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Source: BCL. Periods: December 2015 - February 2020. Notes: Weighted average residual maturity of debt
securities held by Luxembourg insurance corporations. The calculation considers all debt securities and caps
the maturity at 100 years (for example for perpetual bonds). The y-axis unit for the residual maturity is in years.
Exposures to debt securities through investments in fund shares/units are not considered.
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128 See EIOPA (2019). The estimates are
based on Solvency II reporting.
129 Resident policyholders account for 7%
of life insurance technical provisions.
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Turning to credit risk, the share of
high-yield bonds in Luxembourg
insurance corporations’ aggregate
debt security portfolio is relatively
low. The same can be observed at
the euro area level (ECB, 2019a).
Credit ratings of insurance corporations’ sovereign bond holdings
have remained stable and include
only a negligible amount of securities rated below BBB- (figure 16(a)).
Looking at the credit ratings of the
entire bond portfolio, life insurance corporations hold the highest
share of high-yield bonds (close to
8%) and of unrated securities (27%)
(figure 16(b)). For non-life insurance
corporations, more than 90% of
their bond holdings have an investment grade rating.
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Figure 16

Credit risk in insurance corporations
(a) Evolution for sovereign bond holdings

(b) Distribution for total bond portfolios
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Between end-2019 and February 2020, on aggregate, insurance
corporations in Luxembourg only
slightly decreased the residual
maturity of their bond portfolios. A more significant decrease
in residual maturity from 4 years
to 3.5 years was observed for
reinsurance corporations.
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Sources: BCL, ECB Centralised Securities Database (CSDB), S&P. Periods: December 2015 – February 2020
(left panel), February 2020 and December 2019 for bonds/total assets (right panel). Notes: The left panel
includes only sovereign bonds and the right panel all bonds, including private sector bonds. Exposures through
investments in fund shares/units are not considered.

Luxembourg insurance corporations’ holdings of liquid assets improved over the past five years (figure 17(a)), accounting for 21.6% of insurers’ aggregate portfolio as of the end of 2019. Demand deposits
are the biggest component of liquid assets in insurers’ portfolios and account for approximately 8% of
their total assets. The rising share of liquid asset holdings suggests that insurance corporations did not
increase their exposure to liquidity risk.
Liquidity risk for insurance corporations can for instance arise in the context of a sharp increase in
interest rates that triggers a potential rise in the lapse rate130 (EIOPA, 2019; Feodoria and Foerstemann,
2015). Indeed, with a potential sudden reversal of risk premia and rising yields, life insurance policyholders could have an incentive to terminate their insurance policies (i.e. to redeem their funds) and look for
more attractive alternative investments that promise higher returns. In view of the financial shock resulting from the COVID-19 pandemic, the sharp deterioration of the macroeconomic outlook could also trigger
capital outflows and lower cash inflows, thereby affect insurers’ liquidity positions. Life insurance policyholders generally have the option to terminate their life insurance policy and to receive a cash surrender
value, which corresponds to a potentially large pay-out, forcing insurers to liquidate securities. Thus, a
130 The lapse rate (policy surrender) corresponds to the number of life insurance policyholders who voluntarily discontinue their
life insurance policies prior to maturity or death.
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Figure 17

Liquidity risk in insurance corporations
(b) High-quality liquid assets (HQLA) to total assets
(excluding assets held for unit-linked contracts)

(a) Liquid asset holdings over time
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Sources: BCL, ECB Centralised Securities Database (CSDB). Periods: December 2015-December 2019 (left
panel), December 2019 (right panel). Notes: Liquid assets include demand deposits, MMF shares, investment
grade sovereign bonds, other bonds with an original maturity below one year and listed equities. In the right
panel, assets have been classified according to Commission Delegated Regulation (EU) 2015/61, which defines
HQLA eligible assets for banks in the context of the Basel III liquidity coverage ratio. Applicable haircuts from
the Regulation (e.g. 50% for equity HQLA) have already been applied. Funds-of-funds are excluded. The HQLA
ratio shows the proportion of HQLA on total assets (excluding assets held for unit-linked). This definition is in
line with EIOPA (2019), (sum of liquid asset(category)*weight) / (total assets - assets held for unit linked
contracts), where the different weights reflect the liquidity profile of the different assets.

significant increase in the lapse rate
can directly impact life insurers' liquidity needs and can even expose
life insurers to run-like situations
(i.e. mass lapses) (ESRB, 2018).131 In
this context, contractual and fiscal
implications for policyholders can
play a mitigating effect for liquidity
risk as they render policy terminations less attractive (ESRB, 2020).
As a measure for liquidity risk, figure 17(b) provides the ratio of highquality liquid assets (HQLA) to total
assets (excluding assets held for
unit-linked contracts)132. The same
approach to assess liquidity risk is
used by the ESRB (2019b) and by
the EIOPA (2019). In December 2019,
52% of non-unit linked assets held
by life insurers consisted of HQLA,
which could significantly mitigate
liquidity risk.133 The corresponding
ratio is lower for non-life and for
reinsurance corporations. However,
they might also be less exposed to
this type of risk.

Between December 2019 and February 2020, the share of HQLA in
total securities held by insurers remained unchanged, suggesting that
their liquidity position remained stable at the onset of the market turmoil that intensified in March. 35% of
insurers’ listed equity holdings consisted of HQLA and 32% of insurers’ bond holdings.

131 In a hypothetical scenario, where interest rates rise, policyholders have an incentive to terminate their insurance policies and
to look for more attractive alternative investments (due to a slow interest rate pass-through).
132 We use unit-linked technical provisions as a proxy to measure the amount of assets held for unit-linked contracts. Assets held
for unit-linked contracts are excluded from the denominator, as they do not expose insurance corporations to liquidity risk.
133 To put this into perspective, Kubitza et al. (2019) estimate that for Germany an interest rate rise of 4.5 percentage points over
two years would require the liquidation of 12% of life insurers’ assets due to policy terminations.
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Although there are no clear signs
of increased risk-taking by insurance corporations in Luxembourg
in recent years, a certain degree of
portfolio rebalancing in their bond
holdings is noticeable.
Life insurers have started to shift
their bond portfolios towards securities issued by counterparties
outside the euro area, potentially in
search of higher yields (figure 19(a)).
At the same time, non-life insurers,
which are heavily invested in fixed
income assets (59% of their total
assets), have shifted from euro area
sovereign to corporate bonds.
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Figure 18

Currency composition
(a) Currency composition of assets over time
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Figure 19

Breakdown of bond holdings by counterparty
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(b) Non-Life
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Reinsurance corporations decreased their overall bond holdings
from 24% of total assets in 2015 to
20% in 2019, which explains the decrease in all three bond categories
in figure 19(c).

(b) Currency composition of assets, by sub-sectors
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Similar to insurance corporations
at the euro area level (ECB, 2019b),
Luxembourg insurers hold the
majority of their assets in euro denominated assets. As depicted in
figure 18(a), more than 75% of the
aggregate asset holdings are EURdenominated. Over the past 5 years,
the share of securities denominated
in US-dollars has slightly increased
from 14% to 17% of the aggregate
asset holdings. Compared to the
investment fund sector, the degree
of international portfolio diversification, as measured by the share of
non-euro denominated assets, appears lower, thereby making insurance corporations potentially more
vulnerable to local shocks. However, life-insurance corporations, in
particular, may indirectly increase
their exposure to foreign currencies
via investment fund shares/units.
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Source: BCL. Periods: December 2015 - December 2019 (all panels). Notes: The breakdown of bond holdings is in
% of total assets. “EA” refers to euro area. Bonds issued by EA governments include securities issued by the public
sector. Bonds issued by EA corporates include securities issued by non-financial and financial corporations.
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Figure 20

Own funds (Solvency II)
(a) Solvency Capital Requirement (SCR) ratio in %

(b) Minimum Capital Requirement (MCR) ratio in %
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Apart from the decrease in euro
area government bond holdings displayed in figures 19(a)-(c), it is worth
noting that the majority of these
holdings were issued by higherrated euro area governments.134 For
instance, only 12.5% of non-life insurers’ euro area government bond
holdings were issued by lower-rated euro area governments.
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Going forward, the announced fiscal policy measures to counteract
the effects of COVID-19 might lead
to public debt sustainability concerns, thereby potentially triggering
stress in sovereign debt markets,
especially for lower-rated euro area
government bonds.
Under the Solvency II regime, insurance corporations are required to
comply with the Solvency Capital
Requirement (SCR) and the Minimum Capital Requirement (MCR).
Both requirements depend on the
risk to which insurance corporations are exposed.135

Insurance corporations’ solvency position slightly deteriorated over the past quarters (figure 20). The
median SCR ratio decreased from 198% in 2018Q3 to 187% in 2019Q3, while the MCR ratio decreased
from 583% to 577%. Although there is considerable variation amongst insurance corporations, the distribution of SCR ratios and MCR ratios is still well above 100%, indicating that insurance corporations
in Luxembourg hold enough eligible funds to absorb significant losses. Looking forward, the sustained
low interest rate environment is expected to put further pressure on insurance corporations’ capital
position (EIOPA, 2019). Similarly, the adverse financial impact associated with the COVID-19 pandemic
could adversely affect insurance corporations’ solvency ratios, as they are required to value their assets using the mark-to-market method.

134 Higher-rated euro area government bonds had a credit rating of at least AA- in 2019Q4. Euro-area government bonds with a
rating below AA- are considered as being lower-rated.
135 The SCR (standard formula) corresponds to the 99.5% Value at Risk (VAR) of own funds over a one-year period. Hence, an
insurer holding own funds exactly equal to its SCR is expected to cover any unexpected losses over a one-year period with a
probability of 99.5%. The Regulation 15/03 of the Commissariat aux Assurances (CAA) gives further details on eligible own
funds to meet the SCR, eligible own funds to meet the MCR and on both capital requirements, the Solvency Capital Requirement (SCR) and the Minimum Capital Requirement (MCR).
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INTERCONNECTEDNESS

The ESRB (2019a) identifies “interconnectedness and the risk of contagion across sectors and within the
non-bank financial system (…)” as
one of the major risks associated
with the non-bank financial sector. Similarly, according to Portes
(2018), “the essence of systemic risk
is interconnectedness” as the collapse of individual entities or a market can lead to a breakdown of the
financial system through interlinkages. In the context of Luxembourg,
the importance of the investment
fund sector from a financial stability
perspective arises not only because
of its size, but importantly also due
to its linkages with banks and insurance corporations.
Direct balance sheet links
In the Luxembourg financial system, the most important direct balance sheet link between sectors
originates from investment funds
domiciled in Luxembourg that hold
around half of their deposits at
Luxembourg banks (figure 21(a)).
A more detailed analysis on these
linkages is provided in subsection 1.8.5. of this Revue de stabilité
financière. Another important link
arises because Luxembourg insurance corporations hold around half
of their portfolio of investment fund
shares/units or €44bn in securities issued by Luxembourg funds.
They are mostly invested in Luxembourg bond, equity and mixed funds
(figure 21(b)).
On aggregate, insurance corporations in Luxembourg are exposed to
investment funds that display a level
of liquidity risk that is slightly lower
than the sector-wide average. More

Figure 21
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Balance sheet exposures between Luxembourg entities

(b) Insurance corporations’ exposure
to Luxembourg-domiciled investment funds

(a) Exposures between financial sub-sectors (EUR billion)
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in EUR billions. Exposures below €1bn are not displayed. The exposures from insurance corporations to banks
(€12bn) and from banks to investment funds (€7bn) are based on December 2019 data.
Figure 22

Characteristics of insurance corporations’ investments in funds
(a) HQLA/liquid liabilities of Luxembourg funds
in which Luxembourg insurance corporations invested in

(b) Risk characteristics of debt securities held
by Luxembourg insurance corporations
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specifically, as of February 2020, the weighted average HQLA to liquid liabilities ratio equalled 39% for
funds in which insurance corporations invested in, compared to 37% for the whole investment fund sector
(figure 22(a)). In addition, the ratio of HQLA to liquid liabilities for funds in which insurance corporations invested in remained unchanged between December 2019 and February 2020, amid the spread of COVID-19.
This suggests that insurance corporations do not particularly rely on investment funds to gain indirect
exposure to more illiquid asset classes, but that they invest in a set of funds that are rather representative
for the overall composition of the Luxembourg investment fund sector.
In addition, insurance corporations’ exposure to fixed income markets gained indirectly through investment funds displays broadly similar risk characteristics to the exposure gained through direct bond
holdings (figure 22(b)). The residual maturity of the bonds held indirectly through fund shares/units is
somewhat higher than the maturity of the bonds held directly, the modified duration is almost identical,
and credit ratings are slightly lower.
Common securities holdings
In addition to direct interconnectedness, financial institutions can also be indirectly linked through, for
example, common or closely correlated exposures towards a specific sector, instrument or asset. In the
following paragraphs, the fact that two entities hold a security with the same ISIN will be considered as
a common security holding or a portfolio overlap.
Due to the size of the Luxembourg investment fund sector, overlaps with the securities portfolios of the
domestic banking and insurance sectors may be important. Indeed, 42% (49%) of the securities held
by Luxembourg banks (insurance corporations) are also held by the investment fund sector (table 2).136
Interestingly, these figures are higher than the ones observed at the euro area level (FSB, 2019). Meanwhile, from the perspective of the investment fund sector, the overlap of securities holdings with other
sectors is much more limited, equalling 1% with banks and 2% with insurance corporations. The overlap is lower from the perspective of the investment fund sector due to the large difference in size.
Table 2:

Common securities holdings
OVERLAP TO … % WITH SECURITIES HELD BY …

INSURANCE
CORPORATIONS

BANKS
THE SECURITIES
HELD BY …

Banks

INVESTMENT FUNDS

100%

6%

Insurance corporations

5%

100%

42%
49%

Investment funds

1%

2%

100%

Source: BCL. Period: February 2020. Notes: The overlaps displayed in the above table are calculated between portfolios of Luxembourg
entities only. The 42% in the last column of the row “Banks” indicate that 42% of the amount of securities held by Luxembourg banks can
also be found in portfolios of Luxembourg investment funds (i.e. they invested in securities with the same ISIN). Details on the formula
for calculating the overlap are provided in the FSB (2019), which takes into account the amounts of a security held by the two considered
sectors. Investment funds exclude MMFs.

136 It is worth noting that common securities holdings between banks or insurance corporations on one hand, and other parts of
the financial system on the other hand (e.g. MMFs, securitisation vehicles or captive financial institutions) are negligible. The
most important of these overlaps is between banks and MMFs and amounts to only 5% of banks’ securities holdings.

158

BANQUE CENTRALE DU LUXEMBOURG

1

Common securities holdings can
have two implications. First, a high
degree of portfolio overlap between
two sectors means that these sectors are exposed to the same shocks
and that the value of their portfolios
is correlated. Second, if one sector
sells the commonly held securities
in large quantities, market prices
could be negatively impacted and
cause negative spillovers to other
sectors. It is possible that the sale
of securities by funds, for example
to cover redemptions under adverse
market conditions, puts downward
pressure on price.
However, to assess whether common securities holdings can be a
channel for contagion, it is necessary to assess more than the degree
of the portfolio overlap. The potential for contagion also depends on
the market liquidity of the securities
underlying the portfolio overlap.137
For example, two entities can hold
exactly the same securities portfolio, thereby having a perfect overlap.
However, if the overlapping securities are highly liquid, it appears unlikely that the sale of the portfolio by
one entity would significantly impact
the other entity.
The portfolio overlap between banks
and investment funds amounts to
€47bn and arises mainly through
common bond holdings, as opposed
for example to common equity holdings. These bonds are generally of
high quality as 98% are investment
grade securities and around half
were issued by the public sector

137 In the same vein, to assess the transmission of fire-sale losses between
portfolios, Cont and Schaanning (2017)
calculate a liquidity-weighted overlap.
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Figure 23

Characteristics of the common bond holdings between banks and non-MMF investment funds
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Figure 24

Characteristics of the common bond holdings between insurance corporations
and non-MMF investment funds
(a) Credit ratings
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(figure 23). Hence, the potential for contagion should be limited as these securities mostly trade in deep
and liquid markets.
The portfolio overlap between insurance corporations and investment funds amounts to €71bn and
arises through a more diverse set of securities (45% bonds, 35% fund shares/units, and 20% listed
shares). The common bond holdings are also of lower credit quality than those between banks and
funds and were to a large extent not issued by the public sector (figure 24). Although 85% are investment grade securities, 33% are rated BBB+ to BBB- and might be particularly vulnerable to rating
downgrades into the high-yield domain and subsequent sell-offs in the current market environment
driven by the adverse macro-financial impact of COVID-19.
At the same time, the equity holdings underlying the overlap between insurance corporations and investment funds consist to 87% of shares from large-cap companies in advanced economies, thereby
suggesting a high level of market liquidity and a more limited potential for contagion.138 However, compared to banks, insurance corporations appear more vulnerable to contagion from investment funds via
common securities holdings, even though it should be kept in mind that most common bond holdings
have an investment grade credit rating.
5.

CONCLUSION

In an effort to compensate for decreasing yields on more standard debt securities, such as euro area
government bonds, Luxembourg investment funds have increased their exposure towards interest rate
risk, credit risk and to assets denominated in currencies other than the euro. At the same time, their
holdings of high-quality liquid assets (HQLA) remain significant and could act as a potential safeguard
against the large-scale investor runs under very adverse market conditions. Indeed, the outflows reported by the sector in March 2020, due to the adverse COVID-19 related shock, were significantly lower
than the sector’s HQLA holdings. However, certain types of funds such as high-yield bond funds appear
significantly more vulnerable to investor runs than the broader sector.
In the insurance sector, no significant shift in risk appetite was observed. This might be because the investment strategy of insurance corporations is generally liability-driven (ESRB, 2020). Luxembourg life
insurers, which represent the vast majority of the insurance sector in terms of total assets, have a high
share of unit-linked business. Therefore, they have not guaranteed a return on those investments to
policyholders, potentially reducing their incentives to engage in more risk-taking.139 However, although
life insurers might not be directly impacted in case of low unit-linked investment returns, they could be
exposed to reputational risk in case those returns are below the policyholders’ expectations.
Nonetheless, the adverse financial market effects resulting from the COVID-19 pandemic are expected
to negatively affect insurers in Luxembourg through at least three channels: (i) the solvency ratios
might decrease due to the recent reduction in asset valuations, (ii) adverse market conditions have
the potential to significantly reduce investment income and profitability, and (iii) the macroeconomic
environment may have a significant impact on insurers’ cash inflows and outflows, potentially exposing
them to higher liquidity risk.

138 While this limits the potential for contagion spreading from the Luxembourg investment fund sector to Luxembourg insurance corporations, both sectors remain still vulnerable to a general decline in these assets emanating for example from the
consequences of the spread of COVID-19.
139 Unit-linked investments on life insurers’ balance sheet do not reflect their own risk appetite, but the policyholders’ risk
appetite. The life insurance company only holds the unit-linked investments on their balance sheet without holding the
investment risk.
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Finally, the potential for negative spillovers between investment funds, insurance corporations and
banks varies. On one hand, the potential for contagion through common securities holdings appears
low from investment funds to banks, given the high quality of the debt securities responsible for this
overlap. On the other hand, insurance corporations could be more susceptible to negative spillovers
from investment funds, due to (i) their important direct holdings of investment fund shares/units and (ii)
the lower quality of the debt securities underlying their common securities holdings.140
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