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Abstract

We study the impact of the COVID-19 shock on the portfolio exposures of euro area

investors. The analysis “looks-through” holdings of investment fund shares to first gauge

euro area investors’ full exposures to global debt securities and listed shares by sector at

end-2019 and to subsequently analyse the portfolio shifts in the first and second quarters of

2020. We show important heterogeneous patterns across asset classes and sectors, but also

across euro area less and more vulnerable countries. In particular, we find a broad-based

rebalancing towards domestic sovereign debt at the expense of extra-euro area sovereigns,

consistent with heightened home bias. These patterns were strongly driven by indirect holdings

– via investment funds – especially for insurance companies and pension funds, but levelled

off in the second quarter. On the contrary, for listed shares we find that euro area investors

rebalanced away from domestic towards extra-euro area securities in both the first and the

second quarter, which may be associated with better relative foreign stock market performance.

Many of these shifts were only due to indirect holdings, corroborating the importance of

investment funds in assessing investors’ exposures via securities, in particular in times of large

shocks. We also confirm the important intermediation role played by investment funds in

an analysis focusing on the large-scale portfolio rebalancing observed between 2015 and 2017

during the ECB’s Asset Purchase Programme.

Keywords: Bilateral portfolio holdings, investment funds, cross-border investment, sovereign

debt, COVID-19

JEL Classification: F30, F41, G15
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Non-technical summary

The unprecedented health measures introduced in the first quarter of 2020 to contain the COVID-19

pandemic unleashed a severe financial shock. The latter had a striking impact on euro area financial

markets, with far-reaching consequences across countries and sectors. Against this background, this

paper studies the portfolio shifts and rebalancing of euro area investors’ holdings and exposures in the

first two quarters of 2020. In order to achieve this goal, the paper proposes a method of “looking-

through” the holdings of investment fund shares by euro area investors, so that a clearer picture of their

full exposures is attained.

There are two main reasons why looking through investment funds is a relevant exercise. First, from a

structural point of view, as some euro area sectors have large holdings of investment fund shares. Second,

euro area investment funds played an important role in the developments in financial flows amidst the

COVID-19 shock, with a stark retrenchment in their cross-border holdings in the first quarter of 2020,

followed by an almost equally sized rebound in the second quarter. Additionally, almost all euro area

sectors reduced their exposures to other securities via investment funds in the first quarter of 2020, while

increasing it again in the second quarter.

The COVID-19 shock unleashed intra-euro area fragmentation dynamics in March, on account of

safe haven and flight-to-quality behaviour, whereby sizeable outflows from debt securities issued by more

vulnerable euro area countries – Greece, Italy, Portugal and Spain – were recorded, while less vulnerable

countries – i.e. Austria, Belgium, Finland, France, Germany and the Netherlands – experienced sig-

nificant inflows. Furthermore, less vulnerable countries generally resort heavily to domestic investment

funds, whereas more vulnerable countries transact more with those based in other euro area countries.

Considering these differences between the two groups, the analysis focuses on less and more vulnerable

euro area countries, presenting their direct – i.e. attained without recourse to investment funds – and

indirect – i.e. attained via investment funds – exposures to securities at the end of 2019, before delving

into the changes in the first two quarters of 2020, amid the COVID-19 shock.

In broad terms, our estimates show that euro area investors tend to resort proportionally more to

investment fund shares when they invest in listed shares than to debt securities. Moreover, they highlight

a high heterogeneity across sectors regarding their direct and indirect exposure structure. On the one

hand, a significant share of pension funds’, insurance companies’ and households’ overall exposures are

attained via investment fund shares, which for the latter may be the result of the lower level of investor

sophistication typically associated to this sector; on the other hand, banks’ exposures are mostly via
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direct holdings, especially when it comes to debt securities.

To assess the shifts in exposures of the different sectors in the first and second quarters of 2020, we

use a regression approach, which combines a set of gravity variables, standard in the literature, with a

battery of geography and issuer sector dummies. Focusing on debt securities and starting with the shifts

observed in the first quarter of 2020, there was a widespread re-orientation towards domestic sovereigns

at the expense of extra-euro area sovereigns, strongly driven by indirect holdings for some sectors, in both

less and more vulnerable euro area countries, in an environment of a general sell-off of the latter securities

by foreign investors. In the second quarter of 2020, however, these shifts came to a halt and for some

sectors investment in non-domestic debt securities resumed, against the backdrop of the stabilisation

seen in financial markets. In listed shares, euro area investors rebalanced away from domestic towards

extra-euro area securities in the first quarter of 2020, which is the opposite of what was observed for debt

securities, and was strongly driven by indirect holdings. In contrast to debt securities, these investment

patterns largely continued in the second quarter of 2020.

What can explain the difference in rebalancing patterns between debt securities and listed shares?

On the one hand, the rebalancing from non-euro area securities towards domestic debt securities is

consistent with heightened home bias and a reduction in foreign currency risk in times of crises. It is well

documented that home bias tends to be higher in debt securities than equities – in part due to foreign

currency risk. Furthermore, investors may have an incentive to buy domestic debt to the extent they are

positively discriminated vis-à-vis foreign investors, since they have a lower probability of being negatively

affected in a default episode; domestic investors may also buy domestic debt due to moral suasion. On

the other hand, the rebalancing towards non-euro area listed shares may have been driven by the better

relative stock market performance in non-European indices (in particular in the US) and the fact that,

in the second half of the first quarter of 2020, Europe was at the centre of the pandemic’s developments

with strong containment measures being enacted. Moreover, the literature suggests that mutual funds,

when facing returns below average, tend to retrench from those countries in which they are positioned

overweight.

In a final exercise, we apply our “look-through” framework to the rebalancing observed during the

most intense phase of the ECB’s Asset Purchase Programme (APP) from early-2015 to end-2017. The

results of this exercise show that euro area investors increased their exposure to securities issued by

non-residents, which was heavily driven by indirect holdings for most sectors. Thus, the main vehicle to

increase exposures to extra-euro area debt during the APP period, was precisely the one used to reduce

these exposures during the COVID-19 shock: indirect holdings via investment fund shares.
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1 Introduction

The unprecedented health measures introduced in the first quarter of 2020 to contain the COVID-19

pandemic unleashed a severe financial shock. The latter had a striking impact on euro area financial

markets, with far-reaching consequences across countries and sectors. Against this background, this

paper studies the portfolio shifts and rebalancing in euro area investors’ holdings and exposures in the

first two quarters of 2020. In order to achieve this goal, the paper proposes a method of “looking-

through” the holdings of investment fund shares by euro area investors, so that a clearer picture of their

full exposures is attained.

There are two main reasons why looking through investment funds is a relevant feature. First, from

a structural point of view, looking through the holdings of investment funds to assess the exposures of

euro area sectors is relevant as some sectors have large holdings of investment fund shares. Figure 1

displays the proportion of investment fund shares in the aggregate security portfolios of euro area sectors:

pension funds are the sector with the highest allocation in investment fund shares, followed by insurance

companies and households, as well as investment funds themselves. In contrast, banks, other financial

intermediaries and non-financial corporations exhibit relatively low allocations.

Second, euro area investment funds played an important role in the developments in financial flows

amidst the COVID-19 shock, with a stark retrenchment in their cross-border holdings in the first quarter

of 2020, followed by an almost equally sized rebound in the second quarter. Figures 2a and 2b display

Securities Holding Statistics (SHS) data, which, unlike balance of payments data, also include domestic

transactions. Starting with the asset side, these show that most of the pro-cyclical deleveraging and

the subsequent rebound were carried by investment funds followed, by a long distance, by insurance

companies. In terms of instruments, investment funds executed net sales of debt securities, listed shares

and investment fund shares in the first quarter of 2020, and made net purchases of these instruments

with very similar magnitudes in the second quarter. Banks, on the other hand, had a counterbalancing

effect in the first quarter, taking on both foreign and domestic debt securities. In the second quarter

these net purchases by banks increased even further. Moving to the liability side of investment funds,

Figure 2b focuses solely on transactions of euro area residents in investment fund shares. It shows that

all euro area sectors – with the exception of pension funds – reduced their exposures to other securities

via investment funds in the first quarter of 2020, while increasing it again in the second quarter. In

turn, this points to the usefulness of trying to determine the indirect exposures via investment funds

of other euro area sectors, in order to be able to have a better idea of how these portfolio shifts took
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place.1 Figure 2b also shows that the overwhelming portion of the transactions were in investment funds

shares issued in the euro area, either domestically or in other euro area countries, mainly in Ireland and

Luxembourg. Transactions in non-euro area investment fund shares by euro area investors were mostly

residual, which is to be expected, given the low relative exposure of euro area investors to investment

funds located outside the euro area.

Monthly balance of payments data highlight the intra-euro area fragmentation dynamics set off in

March, on account of safe haven and flight-to-quality behaviour, whereby sizeable outflows from debt

securities issued by more vulnerable euro area countries – Greece, Italy, Portugal and Spain – were

recorded, while less vulnerable countries – i.e., Austria, Belgium, Finland, France, Germany and the

Netherlands – experienced significant inflows – see Figure 3b. These debt inflows persisted and grew even

larger in the second quarter, while more vulnerable countries’ debt outflows declined in April, before

turning into net inflows in June.

On the asset side, net sales of equity, which also encompass investment fund shares, were recorded for

both groups of countries in March and were particularly large in the case of the less vulnerable countries

– see Figure 3a. In both groups of countries, net purchases of equity were recorded since April, while net

purchases of debt were recorded in March and throughout the second quarter. As regards the asset side,

SHS data offer a more complete picture: Figures 4 and 5 – broken down by less and more vulnerable

investor countries – show the role of euro area investment funds in the retrenchment-rebound dynamic

in the first half of 2020, both in terms of the size of flows in investment fund shares and in that most of

these flows were vis-à-vis euro area-based investment funds. However, there are clear differences between

the two groups of countries, including the fact that less vulnerable countries resorted heavily to domestic

investment funds, whereas more vulnerable countries transacted more with those based in other euro area

countries, which also reflects the fact that more vulnerable countries have, on average, much lower shares

of exposure to domestic investment funds (around a third in end-2019, whereas that of less vulnerable

countries was closer to two thirds). Considering the aforementioned differences between the two groups,

the analysis focuses on less and more vulnerable euro area countries, presenting their direct and indirect

exposures to securities at the end of 2019, before delving into the changes in the first two quarters of

2020, amid the COVID-19 shock.2

In broad terms, our analysis shows that investors tend to resort proportionally more to investment

fund shares when they invest in listed shares than in debt securities. Moreover, they highlight a high

1This prominent role of investment funds is corroborated by Bergant et al. (2020), who find that, in response to the
Eurosystem’s APP, some sectors, of which households stand out, rebalanced their portfolios from domestic and other euro
area debt securities towards foreign debt via their holdings of investment fund shares.

2See Lane (2020a), Lane (2020b) and Lane (2020c).
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heterogeneity across sectors regarding their direct and indirect exposures structure. On the one hand, a

significant share of pension funds’, insurance companies’ and households’ overall exposures are attained

via investment fund shares, which for the latter may be the result of the lower level of investor sophis-

tication typically associated to this sector; on the other hand, banks’ exposures are mostly via direct

holdings, especially when it comes to debt securities. These idiosyncratic differences point to the need

to explore the patterns of exposures at the sectoral level instead of at the aggregate level. The latter

is further reinforced by the differentiated behaviour that sectors have in response to returns – see, for

instance, Adrian and Shin (2010), Adrian and Shin (2013), Timmer (2018) and Bergant and Schmitz

(2020) – as well as the need to comply with certain regulatory requirements, which apply to some sectors.

3

To assess the shifts in exposures of the different sectors in the first and second quarter of 2020, we

use a regression approach, which combines a set of gravity variables, standard in the literature, with a

battery of geography and issuer sector dummies. There are a number of interesting general points to

be made from the results. First, a “reversion to the mean” effect is present, especially in the case of

debt securities, whereby the larger exposures at the end of 2019 were the most reduced during the first

quarter of 2020. Second, many of the observed portfolio shifts were only due to the component of indirect

exposures, corroborating the importance of investment funds in providing exposure of sectors to securities

and in adjusting those exposures.

Third, focusing on debt securities and starting with the shifts observed in the first quarter of 2020,

there was a widespread re-orientation towards domestic sovereigns at the expense of extra-euro area

sovereigns, strongly driven by indirect holdings for some sectors, in both less and more vulnerable euro

area countries, in an environment of a general sell-off of the latter securities by foreign investors. The

picture is not so clear-cut when it comes to securities issued by banks and non-financial corporations

(NFC), with some sectors reducing their exposures to securities issued by foreign banks and increasing to

securities issued by NFC, across the different geographies. In the second quarter of 2020, however, these

shifts came to a halt and even, in the case of some sectors, investment in non-domestic debt securities

resumed, against the backdrop of the stabilisation seen in financial markets.

Fourth, moving to listed shares, euro area investors rebalanced away from domestic towards extra-

euro area securities in the first quarter of 2020, which is the opposite of what was observed for debt

securities, and was strongly driven by indirect holdings. In contrast to debt securities, these investment

3For other studies, which explore sectoral patterns, see, for instance, Bergant et al. (2020), Giofré (2013), Roque and
Cortez (2014), Galstyan et al. (2016), Boermans and Vermeulen (2019) and Galstyan and Velic (2018).
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patterns largely continued in the second quarter of 2020. What can explain the difference in rebalancing

patterns between debt securities and listed shares? On the one hand, the rebalancing from non-euro area

securities towards domestic debt securities is consistent with heightened home bias and a reduction in

foreign currency risk in times of crises. It is well documented that home bias tends to be higher in debt

securities than equities – in part due to foreign currency risk (Fidora et al., 2007). Furthermore, Broner

et al. (2014) argue that investors may have an incentive to buy domestic debt to the extent they are

positively discriminated vis-à-vis foreign investors, since they have a lower probability of being negatively

affected in a default episode; domestic investors may also buy domestic debt due to moral suasion.4 On

the other hand, the rebalancing towards non-euro area listed shares may have been driven by the better

relative stock market performance in non-European indices (in particular in the US) and the fact that,

in the second half of the first quarter of 2020, Europe was at the centre of the pandemic’s developments

with strong containment measures being enacted. What is more, this behaviour is in line with Broner

et al. (2006), who find that mutual funds, when facing returns below average, tend to retrench from those

countries in which they are positioned overweight.

In a final exercise, we apply our “look-through” framework to the rebalancing observed during the

most intense phase of the ECB’s Asset Purchase Programme (APP) from early-2015 to end-2017. The

results of this exercise show that euro area investors increased their exposure to securities issued by

non-residents, which was heavily driven by indirect holdings for most sectors. Thus, the main vehicle to

increase exposures to extra-euro area debt during the APP period, was precisely the one used to reduce

these exposures during the COVID-19 shock: indirect holdings via investment fund shares.

The remainder of the paper is organised as follows: Section 2 presents the methodology used to

look through the holdings of investment fund shares and Section 3 shows the descriptive results of the

look-through approach. Our empirical approach is introduced in Section 4, the results of the regression

exercise are discussed in Section 5; Section 6 focuses on the period of the ECB’s APP; finally, Section 7

concludes.

2 Estimation of indirect portfolio exposures

The method to look through investment fund holdings of euro area investors broadly follows Carvalho

(2020). While in this study the focus was on the geography of holdings, we extend the focus to also

include the issuer sectors of securities as well as their currency of denomination.

4See also Broner et al. (2010) and Altavilla et al. (2017).
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For that purpose, the Eurosystem’s Securities Holdings Statistics (SHS) by sector are used, which

contain highly granular security-level information on the holdings, valued at market prices, of debt secu-

rities, listed shares and investment fund shares of euro area investors, aggregated by institutional sectors.5

It should be noted that this dataset represents a subset of euro area sectors’ complete portfolio, to the

extent that it does not include unlisted shares – in this sense, listed shares are taken as a proxy for the

whole of the equity instrument class. 6

The following sectors are considered and their holdings are accordingly aggregated at the euro area

country-sector level: deposit taking corporations except central banks, which corresponds to banks (B);

money market and non-money market investment funds (IF); insurance corporations (IC); pension funds

(PF); other financial institutions excluding financial vehicle corporations (OFI); non-financial corpora-

tions (NFC) and households (HH).

The first step towards “looking-through” is to compute the distribution of holdings by investment

funds. Money-market and non-money market funds are pooled together into a single investment fund

sector.7

This is done for the holdings of each instrument class and gives wic,a,is,c
hc,IF,t , i.e., the weight of asset class

a, denominated in currency c, issued by issuer sector is of issuer country ic, in total investment fund

(IF ) holdings resident in euro area country hc, in period t. It should be noted that investment funds

also hold investment fund shares (funds of funds) and therefore, in this step, these weights are computed

for debt securities, listed shares, and also investment fund shares.

The second step is to compute the IF share holdings of each sector, in each euro area country and

in each period of time. These are given by hic,IFS,IF,c
hc,hs,t , where hs stands for holder sector, the asset is

investment fund shares (IFS), and the remaining super- and subscripts have the same interpretation as

before. There is, however, one element which is unknown: the holdings of investment funds which are

resident outside the euro area. In order to allocate these amounts, it is assumed that the distribution

of these holdings corresponds to the average of that of Luxembourgian and Irish resident investment

funds, which tend to be representative of global investment funds. Accordingly, that average is given by

w̄ic,IFS,IF,c
hc,IF,t , where hc includes Luxembourg and Ireland.8

5Data for other EU countries that do not belong to the euro area are also available; however, these countries participate
only on a voluntary basis, as opposed to euro area countries, for which the collection of this data is compulsory. In practical
terms, the availability of data for the EU countries not belonging to the euro area is more restricted and, in general, of
inferior quality.

6For more information on the SHS, see (ECB, 2015)
7In this pooled investment fund sector non-money market investment funds accounted for 92% of the overall holdings at

end-2019.
8The potential bias introduced by this assumption is deemed not to be significant since the vast majority of investment

fund shares held by euro area sectors is issued by investment funds resident in the euro area, for which the distribution is
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For this reason, one needs to separate the investment fund share holdings of a euro area country-sector

vis-à-vis other euro area countries — hic=EA,IFS,IF,c
hc,hs,t , which we allocate on issuer-country by country basis

— and non-euro area countries — hic6=EA,IFS,IF,c
hc,hs,t =

∑
ic/∈EA

hic,IFS,IF,c
hc,hs,t , which we allocate as single block

of non-euro area issuer countries.

With all these elements, the estimated holdings of a given holder country hc of asset class a, denom-

inated in currency c, issued by issuer sector is, vis-à-vis issuer country ic, in period t, is given by:

ĥic,a,is,chc,hs,t,1 = hic=EA,IFS,IF,c
hc,hs,t × wic,a,is,c

hc,IF,t + hic6=EA,IFS,IF,c
hc,hs,t × w̄ic,IFS,IF,c

hc,IF,t (1)

Due to the existence of funds of funds, this process is not able to distribute the whole investment fund

shares holdings of a given country-sector pair in a single go. Therefore, a residual is attained, which is

the difference between the observed holdings of investment fund shares per holding country-sector pair

and the estimated figures, i.e. R̂ES
ic,IFS,IF,c

hc,hs,t,1 =
∑
ic

hic,a,is,chc,hs,t − ĥic,a,is,chc,hs,t,1. For this reason, the procedure

is repeated, this time allocating only the residual:

ĥic,a,is,chc,hs,t,2 = R̂ES
ic=EA,IFS,IF,c

hc,hs,t,1 × wic,a,is,c
hc,IF,t + R̂ES

ic6=EA,IFS,IF,c

hc,hs,t,1 × w̄ic,IFS,IF,c
hc,IF,t (2)

This process is repeated until the residual is minimal — in practice, five rounds are sufficient to arrive

at a residual which is about 0.1% of the original investment fund share holdings of each country-sector

pair. Finally, the total estimated figures for debt instruments and listed shares are given by

ĥic,a,is,chc,hs,t = hic,a,is,chc,hs,t + ĥic,a,is,chc,hs,t,1 + ...+ ĥic,a,is,chc,hs,t,5 (3)

We refer to hic,a,is,chc,hs,t as the direct component of the investment of a given holding country-sector pair

in asset class a (i.e., excluding the exposures held via investment funds) and ĥic,a,is,chc,hs,t,1 + ...+ ĥic,a,is,chc,hs,t,5 as

the indirect component (i.e., the exposures held via investment funds).

There are two caveats to our approach: the first is that the information in SHS data does not

cover all investment fund assets, but only their portfolio investment holdings. For instance, SHS has no

information on non-financial assets (such as real estate) held by euro area investment funds. Nevertheless,

the instrument classes that are covered by the SHS make up for the bulk of the assets held by investment

funds. In fact, according to the ECB’s investment fund statistics, at the end of 2019, the share of debt

known. In fact, at end-2019, the average non-euro area share in total investment fund share holdings of euro area country-
sectors was under 11%. For the countries which feature most prominently in this study – on the one hand, Austria, Belgium,
Finland, France, Germany, the Netherlands and, on the other hand, Greece, Italy, Portugal and Spain – the share was even
less than 6%.
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securities, equities and investment fund shares in the aggregate balance sheet of euro area investment

funds was slightly above 85%, with loans and deposits, non-financial assets and other assets accounting

for the remainder.

The second caveat relates to the assumption that investors across euro area countries have the same

preferences across issuing countries of investment fund shares, in terms of those funds’ portfolio allo-

cations. In practice this means that for investment fund shares issued by investment funds resident in

Luxembourg, we need to assume that German investors hold fund shares issued by investment funds with

the same asset composition as those held by French residents. The same applies for the different sec-

tors, i.e., banks may invest predominantly in certain Irish investment funds, which are distinct from the

choices of Irish investment funds made by pension funds. The concerns raised by these assumptions are

partially alleviated by the findings in Monti and Felettigh (2008), who report that estimates of indirect

holdings are not significantly affected by the assumption that they follow the overall distribution of Irish

and Luxembourgian investment funds, compared to a more detailed estimation, where the investment

strategy of the individual investment funds in which Italian residents invest is known.

3 Descriptive evidence on direct and indirect holdings

Direct and indirect holdings of less and more vulnerable euro area countries to debt securities are dis-

played, respectively, in Figures 6a and 6b, and listed shares in Figures 7a and 7b.

In general, indirect exposures tend to be more relevant in the case of listed shares than for debt

securities. To the extent that home bias is lower in equity investment (see Fidora et al. (2007) on the

reasons for lower home bias in equity as opposed to debt securities) it may render it more efficient to

rely on investment funds to enter more distant markets/securities which carry higher information costs.

Analogously, the lower information costs associated with bonds and in particular for sovereigns (which

are present in fixed income markets only) may explain higher levels of direct exposures. Moreover,

indirect exposures are much higher for foreign securities, in particular extra-euro area instruments. This

implies that traditional estimates of home bias tend to be overestimated, as they do not take into account

exposures via indirect holdings.

At the sectoral level, it is evident that those sectors with higher proportions of investment fund shares

in their total portfolio have, mechanically, higher shares of indirect exposures. This is, for instance, the

case for households which, in less vulnerable countries, have indirect exposures to debt securities which

dwarf their direct exposures. The latter is in line with the relatively lower level of sophistication of this
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sector, which implies a higher propensity to resort to investment funds to attain international portfolio

diversification. In the same vein, insurance companies, in both groups of countries, have larger indirect

than direct exposures to listed shares, while pension funds from less vulnerable countries rely heavily on

investment funds to obtain exposure to foreign debt securities and listed shares. On the contrary, banks

have relatively small holdings of investment fund shares, which is why their indirect exposures are only

a fraction of the direct holdings.

4 Empirical approach

We focus on the geography and issuer sector dimension of euro area portfolio investments. Accordingly,

we use the following empirical approach, based on Galstyan and Lane (2013), but in a more dis-aggregated

fashion:

∆ln(hic,a,ishc,hs ) = ln(hic,a,ishc,hs ) + α1
hc + α2

ic,is + β1γhc,ic + β2ηhi + εhi,t (4)

where ∆ln(hic,a,ishc,hs ) is the difference in the log of the direct, indirect or estimated exposures, of holder

country hc and holder sector hs to asset class a, of issuer country ic, issued by issuer sector is.

We consider two different periods to analyse the impact of the COVID-19 episode: (i) from end-2019

to the end of the first quarter of 2020 (”shock period”) and (ii) from the end of the first quarter to the end

of the second quarter of 2020 (”rebound period”). We control for host country, source country and issuer

sectors: holder country (α1
hc) and issuer country/sector (α2

ic.is) dummies are included, in order to remove

common trends and valuation effects, thereby ensuring that what remains is only the country-sector

bilateral variation.9

In addition, three sets of controls are included in the regressions:

• ln(hic,a,ishc,hs ) is the log of the outstanding direct, indirect or estimated exposure at end-2019 and used

to control for the pre-existing (i.e. before the COVID-19 shock) level of a sector’s investment.

• a set of gravity variables γhi, including the logarithms of bilateral distance and bilateral imports,

as well as dummies for shared language (definitions and sources of these data are described in the

appendix).

• a set of dummies ηhi, controlling for domestic exposures – i.e., whenever the holder country coincides

9In order to focus only on non-trivial holdings, as well as to avoid potential bias, exposures smaller than e1 million were
excluded.
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with the issuer country – exposures vis-à-vis euro area less vulnerable countries – i.e, whenever

the issuer countries are Austria, Belgium, Finland, France, Germany and the Netherlands, and

excluding domestic exposures – exposures vis-à-vis euro area more vulnerable countries – Greece,

Italy, Portugal and Spain – and exposures to the remaining non-euro area countries. Due to the

lack of gravity variables, the portfolio exposures to some territories were reclassified and included

within larger ones – the list of reclassifications is also provided in the appendix – and, for the same

reason, exposures to debt issued by international organisations was excluded. In most cases, these

exposures are relatively small, except for the cases of non-EU European financial centres (such

as Guernsey, Jersey and Lichtenstein), territories vis-à-vis which euro area residents tend to have

larger exposures.

5 Results: portfolio shifts during the COVID-19 pandemic

This section present the results obtained for the COVID-19 period, first for debt securities and then listed

shares. In both cases, it starts by looking at the COVID-19 shock period for the whole set of the euro

area countries, investors resident in less vulnerable countries and those resident in the more vulnerable

countries, followed by an equivalent analysis for the “rebound” period.

5.1 Debt securities: shock period

5.1.1 All euro area countries

The estimation results for debt securities are presented across the different holding sectors, i.e. banks,

OFI, IC, PF, NFC and HH and show the drivers of shifts in direct, indirect and total exposures during the

first quarter of 2020. While the main focus is on the results for sector-geographical dummies (i.e. issuance

by banks, governments and non-financial corporations, respectively, resident in the domestic economy,

euro area less vulnerable and more vulnerable countries as well as outside the euro area, respectively),

we first present the findings for the control variables outlined in equation (4).

Table 1 shows the results for all euro area countries for shifts in holdings of debt securities. In

line with Galstyan and Lane (2013) and Mehl et al. (2019) for the global financial crisis, there is a

significant “reversion to the mean” effect across almost all exposures and investor sectors, implying that

those positions that were larger at the end of 2019, were most reduced during the first quarter of 2020;

moreover, there is evidence that distance matters, in particular for direct holdings: banks, OFI, IC

and HH reduced positions more in remote locations. Interestingly, shifts in indirect positions were also
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negatively affected by distance in the case of banks, OFI and PF.

As regards geography and issuer sectors, the striking general feature emerges that rebalancing pat-

terns were more significant once shifts in indirect exposures are included in the analysis. The strongest

rebalancing in 2020Q1 affected sovereign debt securities: all euro area sectors rebalanced towards domes-

tic sovereign debt which, in the case of banks and HH, was driven by direct exposures, while for OFI and

NFC this pattern only emerges once indirect exposures are considered. Similarly, all euro area sectors

rebalanced away from sovereign debt issued outside the euro area, which was driven by indirect holdings

for banks, OFI and NFC, while for all other sectors indirect exposures were also significant. Hence,

the re-orientation towards domestic sovereigns at the expense of extra-euro area sovereign debt was a

remarkable feature of the rebalancing observed during the first quarter of 2020, and goes even beyond

the patterns predicted by gravity. Plausibly, this pattern was driven by flight-to-safety considerations

(Lane, 2020a), home and familiarity biases as well as anticipation of valuation gains from an increased

size of asset purchases programmes by the ECB (as observed before the APP, see Bergant et al. (2020)).

Furthermore, Broner et al. (2014) argue that investors may have an incentive to buy domestic debt to

the extent they are positively discriminated vis-à-vis foreign investors, since they have a lower probability

of being negatively affected in a default episode; domestic investors may also buy domestic debt due to

moral suasion.10

Less clear-cut pictures are found for issuance by banks and NFC: OFI and HH rebalanced away from

debt securities issued by banks resident outside the euro, and consistently so across direct and indirect

holdings. There is some evidence of a rebalancing into debt securities issued by NFC, in particular for IC

(into domestic and other euro area debt, driven by indirect exposures) and for NFC (across all geographic

locations and partly due to indirect exposures).

5.1.2 Less vulnerable euro area countries

Next, we zoom in on portfolio shifts in debt securities of the less vulnerable euro area countries (Table 2).

Increased total exposures to domestic sovereign debt is found for most sectors, with the exception of banks

and NFC. For the other sectors this is driven by indirect exposures, while for HH also direct exposures

contribute. Moreover, there was a shift towards sovereign debt issued in other euro area countries (both

vulnerable and less vulnerable countries) for all sectors, except for banks. In the cases of OFI, IC, PF

and NFC this was exclusively due to indirect holdings. A rebalancing away from non-euro area sovereign

debt is found for most sectors (except for NFC and HH) and driven by indirect exposures for banks and

10See also Broner et al. (2010) and Altavilla et al. (2017).
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IC.

Investors from less vulnerable countries (except for banks) also increased significantly their exposures

to domestic and less vulnerable euro area countries’ banks. Again this is driven by indirect holdings.

For debt securities issued by NFCs, HH and IC increased their total exposures significantly across all

geographical dimensions (mainly due to indirect holdings), while banks, NFC and OFI concentrated their

expansion on domestic and other NFC debt of less vulnerable countries.

5.1.3 More vulnerable euro area countries

Compared to the less vulnerable countries, there is generally less evidence of significant rebalancing in

debt securities during 2020Q1 for the more vulnerable countries, as can be seen in Table 3. Shifts in

exposures were mainly focused on sovereign debt. Most strikingly, exposures to domestic sovereign debt

increased across the board (largely via indirect holdings), in an environment of a general sell-off of these

securities by foreign investors (see Figure 3b). Exposures to other euro area sovereign debt increased

only for IC (directly towards debt issued by less vulnerable countries) and HH (via indirect holdings both

for less and more vulnerable countries). As for the less vulnerable countries, there was a reduction in

exposures to sovereign debt issued outside the euro area (mainly via indirect for banks, IC, PF and NFC

as well as directly and indirectly for HH).

As regards holdings of debt issued by banks, the clearest results are found for HH: exposures to

domestic and less vulnerable bank debt increased, while those toward extra-euro area banks declined (all

driven by indirect holdings). Among debt securities issued by NFC, mainly PF were active, by rebalancing

into domestic and less vulnerable securities, while reducing exposures to extra-euro area NFCs (the latter

entirely due to indirect exposures).

5.2 Debt securities: rebound period

There are stark differences between the shock and the rebound period, when financial conditions eased

markedly compared to the initial COVID-19 shock of the first quarter. Specifically, there is no longer

a common discernible pattern indicative of increased home bias or flight-to-safety (Table 4). Having

said this, it is striking that euro area investors exposures to euro area sovereign debt remained roughly

unchanged during this quarter, in spite of the large-scale net purchases by the ECB, possibly induced by

the large volume of net issuance of euro area sovereign debt to finance governments’ crisis response.

At the same time, HH and IC increased their exposure to extra-euro area sovereign debt – partly via

indirect holdings – and thereby reversing some of the rebalancing undertaken in the first quarter, and also
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to extra-euro area debt securities issued by NFC. A common feature across sectors is, to some extent, a

decreasing exposure to debt securities issued by non-euro area resident banks, largely via direct holdings.

In less vulnerable countries (Table 5) the most significant shifts are visible for OFI and HH, which

increase their non-domestic exposures to bank and NFC debt, as well as sovereign, in the case of OFI.

Importantly, these increases are due to indirect holdings. As regards more vulnerable countries, mostly

IC, and to a lesser extent HH, display the same rebound patterns as for the euro area as whole, namely

towards non-euro area sovereign and NFC debt (Table 6).

All in all, this evidence is in line with the significant improvement observed in financial markets in

the second quarter of 2020, against the backdrop of the comprehensive measures undertaken by fiscal

and monetary authorities. Regarding the latter, the deployment of the ECB’s Pandemic Emergency Pur-

chase Programme (PEPP) proved instrumental in restoring the functioning of markets and considerably

reducing heightened risk aversion (Lane, 2020b).

5.3 Listed shares: shock period

5.3.1 All euro area countries

Starting with all euro area countries, Table 7 shows a significant “reversion to the mean” effect in listed

shares (as also found for debt securities). However, in the case of listed shares, it is only significant for

shifts in total exposures (for banks, OFI and PF). Moreover, distance matters less than for debt as it

only affected the total holdings of IC (via direct exposures).

In terms of issuing sectors, only banks and NFC are relevant for listed shares. For both issuing sectors,

there is evidence of a rebalancing away from domestic towards extra-euro area securities, which is the

opposite of the general trend observed for debt securities. Banks are the only holding sector for which

this rebalancing is exclusively driven by shifts in direct holdings. For other sectors reducing exposures to

domestic banks and domestic NFC is at least partly driven by shifts in indirect holdings (IC, PF, NFC,

HH). At the same time, there was a strong rebalancing by all sectors (except for banks) towards extra-

euro area bank shares, sometimes solely driven by indirect holdings (OFI, NFC and HH). Even more

so, this is visible in the rebalancing towards non-euro area shares issued by NFC, to which exposures

increased for all sectors, which was driven by indirect holdings for banks, OFI, NFC and HH.

The rebalancing towards non-euro area listed shares may have been driven by the better relative stock

market performance in non-European indices (in particular, in the US) and the fact that, in the second

half of the first quarter of 2020, Europe was at the centre of the pandemic’s developments with strong
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containment measures being enacted. What is more, this behaviour is in line with Broner et al. (2006),

who find that mutual funds, when facing returns below average, tend to retrench from those countries in

which they are positioned overweight.

5.3.2 Less vulnerable euro area countries

Table 8 presents the equivalent results for investors from the less vulnerable euro area countries. Inter-

estingly, for these countries there was a broad-based rebalancing by all sectors (except for banks) into

the listed shares of domestic banks (i.e. the opposite of what was found in Table 7 for the entire universe

of euro area investors) and into shares issued by banks from other less vulnerable euro area countries.

In both cases these are almost exclusively driven by indirect holdings. At the same time, all sectors also

increased their exposures to shares of banks resident outside the euro area, which for OFI, IC, NFC and

HH was entirely driven by indirect holdings. Banks, on the other hand, increased their exposure to banks’

shares issued by more vulnerable euro area countries, while OFI and IC reduced their exposure to these

institutions.

Investors from the less vulnerable euro area countries, strongly rebalanced into listed shares issued by

non-domestic NFC. For banks, OFI, IC, NFC and HH this was exclusively driven by indirect holdings,

while for PF also direct holdings contributed. At the same time, HH and IC rebalanced away from

domestic NFCs (if indirect holdings are included).

5.3.3 More vulnerable euro area countries

Table 9 shows the rebalancing in listed shares during 2020Q1 for the more vulnerable euro area countries.

As regards bank shares, IC, PF and HH rebalanced away from domestic banks (due to indirect holdings),

while the same sectors plus NFC increased their exposures to less vulnerable euro area and extra-euro

area bank shares.

All these sectors also rebalanced into non-domestic NFC listed shares (both euro area and extra-euro

area). As for the less vulnerable countries, this was largely due to indirect holdings, in particular for IC

and NFC.

5.4 Listed shares: rebound period

In listed shares, the overarching patterns observed in the first quarter are also visible in the rebound

period. The results for all euro area countries (Table 10) show that the large majority of sectors continued

to increase their exposures to non-euro area listed shares (both issued by banks and NFC) at the expense
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of domestic listed shares. These patterns are once more driven to a large degree by indirect holdings, in

particular for NFC and HH. At the country group level, the results are very much in line, with only few

changes compared to the first quarter.11

6 Results: portfolio shifts during the 2015-2017 APP episode

The analysis presented in the previous section offered a granular and nuanced view of the rebalancing

patterns observed amid the COVID-19 shock and in the subsequent “rebound” quarter, particularly

highlighting investor heterogeneity and the large role played by indirect holdings via investment funds.

The question, emerges if similar patterns can also be observed by “looking-through” the large-scale

portfolio rebalancing observed in response to the ECB’s Asset Purchase Programme (APP) in the period

2015Q1 to 2017Q4 (Coeure, 2017).

The ECB announced, on 18 March 2020, the Pandemic Emergency Purchase Programme (PEPP), to

counter the risks to the monetary policy transmission mechanism and the deterioration of the outlook

for the euro area posed by the COVID-19 shock outburst. The first purchases took place on 26 of March,

very close to the end of the first quarter (four working days). Although PEPP is similar, in nature, to the

Asset Purchase Programme (APP), announced in early-2015 to support the monetary policy transmission

mechanism and provide the amount of policy accommodation needed to ensure price stability, there are,

however, important differences. On the one hand, the universe of eligible assets under PEPP is wider, as

it includes (i) securities issued by the Greek Government; (ii) non-financial commercial paper (iii) public

sector securities with a residual maturity of ranging from 70 days up to a maximum of 30 years and 364

days, while the APP, initially, only included securities with 2-year residual maturity (later extended to

one year, at end-2016). Further to these differences in the universe of eligible assets, PEPP also differs

from APP in that, despite the fact that the benchmark allocation across jurisdictions is also the capital

key in the ECB of the national central banks, purchases are, however, conducted in a more flexible

manner. This allows for fluctuations in the distribution of purchase flows over time, across asset classes

and among euro area jurisdictions.

Table 11 displays for all euro area countries the results for the change in holdings in the period from

end-2014 to 2017Q4, i.e., immediately before the largest component of the APP – the Public Sector

Purchase Programme (PSPP) – was announced and up until the tapering off of purchases, which started

in January 2018. The results for the euro area as a whole underscore very clearly that euro area investors,

11These results are available upon request.

ECB Working Paper Series No 2526 / February 2021 17



almost across the board, increased their exposure to securities issued by non-residents, while in many

instances they decreased their exposure to domestic securities, issued by the government sector and

banks. The latter is broadly in line with studies which specifically focused on the portfolio balance effects

of the APP – see, for instance, Bergant et al. (2020). Strikingly, the rebalancing towards foreign debt

securities is heavily driven by indirect holdings for IC, PF, NFC and HH. Thus, the main vehicle to

increase exposures to extra-euro area debt during the APP period, was precisely the one used to reduce

these exposures during the COVID-19 shock: indirect holdings via investment fund shares. These broad

patterns are also visible among the more and less vulnerable country groups.12

7 Conclusion

This paper has provided an in-depth perspective of the portfolio shifts brought about by the severe

financial strains unleashed by the COVID-19 shock. It showed the different ways in which euro area

sectors were exposed to debt securities and listed shares at the end of 2019, and how they rebalanced

their portfolios, in the first quarter of 2020, characterised by financial market turmoil, and, subsequently,

in the second quarter, when market functioning was restored.

More generally, the analysis in this paper highlights the important role that investment funds play

for the exposures of most euro area sectors, as can also be observed for the large-scale rebalancing during

the APP period from 2015 to 2017. It stresses the importance of bypassing and looking through holdings

of investment fund shares, in order to be able to proper identify the ultimate underlying exposures of

investors, in particular in times of large financial shocks.

12These results are available upon request.
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A Data appendix

A.1 Country aggregates

• Euro area less-vulnerable countries – Austria, Belgium, Finland, France, Germany, the Nether-

lands

• Euro area more-vulnerable countries – Greece, Italy, Portugal, Spain

A.2 Issuer country reclassifications due to the lack of gravity variables

• Switzerland – includes Liechtenstein

• United Kingdom – includes Guernsey, Jersey, Isle of Man, Gibraltar and the Virgin Islands

• United States – includes Puerto Rico, Guam, American Samoa, the US Virgin Islands and Minor

Outlying Islands

A.3 Sources of gravity variables

• Bilateral distance and shared language – Data are taken from the GeoDist database, compiled

by the Centre d’Études Prospectives et d’Informations Internationales (CEPII) – see Mayer and

Zignago (2011) for details

• Bilateral imports – Data are from Eurostat and are four-quarter moving sums.
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Giofré, M. (2013). International diversification: Households versus institutional investors. The North

American Journal of Economics and Finance 26, 145–176.

Lane, P. R. (2020a). The macroeconomic impact of the pandemic and the policy response. The ECB

Blog, 4 August.

Lane, P. R. (2020b). The market stabilisation role of the pandemic emergency purchase programme. The

ECB Blog, 22 June.

Lane, P. R. (2020c). The pandemic emergency: the three challenges for the ecb. Speech at the Jackson

Hole Economic Policy Symposium, Federal Reserve Bank of Kansas City “Navigating the Decade

Ahead: Implications for Monetary Policy”, 27 August.

Mayer, T. and S. Zignago (2011). Notes on cepii’s distances measures: The geodist database. Working

Papers 2011-25, CEPII.

Mehl, A., M. Schmitz, and C. Tille (2019, March). Distance(s) and the Volatility of International Trade(s).

CEPR Discussion Papers 13630, C.E.P.R. Discussion Papers.

Monti, P. and A. Felettigh (2008). How to interpret the cpis data on the distribution of foreign portfolio

assets in the presence of sizeable cross-border positions in mutual funds-evidence for italy and the main

euro-area countries. Bank of Italy Occasional Paper (16).

Roque, V. and M. C. Cortez (2014). The determinants of international equity investment: Do they differ

between institutional and noninstitutional investors? Journal of Banking & Finance 49, 469–482.

Timmer, Y. (2018). Cyclical investment behavior across financial institutions. Journal of Financial

Economics 129 (2), 268–286.

ECB Working Paper Series No 2526 / February 2021 21



Figure 1: Proportion of investment fund shares in the aggregate portfolio of euro area
sectors
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Figure 2: Portfolio investment flows by sector in 2020Q1 and 2020Q2 (quarterly flows in % of
euro area GDP)
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Source: ECB and Eurostat.“Domestic” refers to cases where the holder country is the same as the issuer country; “EA
ex dom” refers to cases where the euro area holder country is not the same as the issuer country; “Non-EA” are all other
countries. “MFI” and monetary financial institutions; “IF” are investment funds; “OFI” are other financial intermediaries;
“IC” are insurance companies; “PF” are pension funds; “NFC” are non-financial corporations; “HH” are households.
Conceptually, SHS and b.o.p. data are not fully compatible, to the extent that the latter do not include domestic flows.
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Figure 3: Portfolio flows by country group (monthly flows in % of euro area GDP)
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Source: ECB and Eurostat. Notes: Averages and standard deviations calculated from January 2008 to June 2020. “Less
vulnerable” countries are Austria, Belgium, Finland, France, Germany and the Netherlands; “more vulnerable” countries
are Italy, Greece, Portugal and Spain.
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Figure 4: Portfolio investment flows by sector in 2020Q1 and 2020Q2 - less vulnerable
countries (quarterly flows in % of euro area GDP)
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Figure 5: Portfolio investment flows by sector in 2020Q1 and 2020Q2 - more vulnerable
countries (quarterly flows in % of euro area GDP)
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Source: ECB and Eurostat.“Domestic” refers to cases where the holder country is the same as the issuer country; “EA
ex dom” refers to cases where the euro area holder country is not the same as the issuer country; “Non-EA” are all other
countries. “MFI” and monetary financial institutions; “IF” are investment funds; “OFI” are other financial intermediaries;
“IC” are insurance companies; “PF” are pension funds; “NFC” are non-financial corporations; “HH” are households.
Conceptually, SHS and b.o.p. data are not fully compatible, to the extent that the latter do not include domestic flows.
“Less vulnerable” countries are Austria, Belgium, Finland, France, Germany and the Netherlands; “more vulnerable”
countries are Italy, Greece, Portugal and Spain.
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Figure 6: Direct and indirect exposures of euro area investors to debt securities (EUR bn,
2019-Q4)
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Figure 7: Direct and indirect exposures of euro area investors to listed shares (EUR bn,
2019-Q4)
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Source: Securities statistics, ECB, SHS and author’s calculations. Notes: “Less vulnerable” countries are Austria, Bel-
gium, Finland, France, Germany and the Netherlands; “more vulnerable” countries are Italy, Greece, Portugal and Spain.
“Domestic” refers to cases where the holder country is the same as the issuer country; “EA excl. domestic” refers to cases
where the euro area holder country is not the same as the issuer country; “Extra-EA” are all other countries. “B” are
deposit-taking corporations; “OFI” are other financial intermediaries; “IC” are insurance companies; “PF” are pension
funds; ”NFC” are non-financial corporations; “HH” are households.
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