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The European Union faces a significant investment gap. Meanwhile, an ageing population
is putting pressure on the EU’s predominantly unfunded pension systems. Insurance
companies and pension funds sit at the intersection of these challenges: as long-term
investors, they can help close the investment gap while supporting the sustainability of
pension systems through funded savings.

An analysis of geographical bias shows that the insurance and pension fund sector exhibits
a preference for investing within the EU, particularly in debt markets, and underinvests

in US markets relative to their size. This challenges the narrative of excessive EU savings
outflows. We also explore how a shift of household savings from cash and deposits into
insurance companies and pension funds could channel savings into EU capital markets,
finding that (under current investment patterns) a one-time reallocation of 10 percent of
household savings from deposits to the insurance and pensions sector could generate €416
billion of investment in EU capital markets.

The most promising approach to effectively mobilise household savings would be to
expand funded pensions through auto-enrolment. While pension reform is a national
competence, the EU can promote best practices and improve capital market integration.
However, any reform aiming to increase investment within the EU must keep the interests
of savers at the centre. Ultimately, the goal should be ensuring the financial security of EU
households, and any potential better alignhment between long-term savings and long-term
investment needs should be a positive side effect.

A dataset of insurance company and investment fund holdings, underpinning the work on
this paper, is available
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1 Household savings and plugging the investment gap

The European Union faces a substantial investment gap, which may amount to €800 billion annually to
pay for the green and digital transitions plus increased defence spending and upgraded innovation
(Draghi, 2024). The European public sector will be unable to meet these investment needs alone,

meaning that private investors will have to fill a substantial part of the gap.

The EU also faces the major structural challenge of population ageing. The retirement of the Baby
Boomer generation and low birthrates in most EU countries mean unfunded pay-as-you-go (PAYG)
pension systems — pensions of current retirees financed through the payroll contributions of current

workers — are coming under increasing pressure.

EU insurance companies and pension funds (ICPFs) lie at the nexus of these two challenges. By
managing huge assets, they provide capital for investment, while funded private pensions that
complement public PAYG schemes can help alleviate population-ageing-related strains on public

budgets and diversify the sources of financing of old-age income.

Given the potential of the ICPF sector as a provider of investment capital, we evaluate how assets
stemming from a shift of household savings towards the ICPF sector could be invested. We focus on
the asset types, as well as the destination of investments. The former is important in order to
understand how much productive investment the sector provides, while the latter is particularly
important in the context of concerns about investment outflow abroad, in particular to the US (Letta,
2025; 2024):

1) Whattypes of assets do ICPFs investin?
2] Where, geographically, do these investments ultimately end up?

Answering these questions is not straightforward given that around 30 percent of EU ICPF portfolios are
invested in investment funds, which need to be unravelled to get a precise picture of asset allocation.
We implement a novel approach that uses only publicly available data as the basis for a dataset
covering 20 EU countries. This dataset allows us to conclude with a set of policy recommendations
based on an analysis of so-called home bias to assess the importance of foreign investment, and to
provide a back-of-the-envelope estimate of how much additional funds a shift in household savings
could provide (via ICPFs) to capital markets in the EU. The underlying dataset is available online. See
also Appendix 3.


https://www.bruegel.org/sites/default/files/2025-08/ICPF_holdings_0.zip

2 ICPFs and their potential to generate productive investments

About 27 percent of EU household savings are held in insurance and pension schemes — almost as
much as currency holdings and deposits, which make up the largest share (Figure 1). Savings held in
insurance and pensions schemes generate returns and increase their value through investmentin

financial markets.

Figure 1: Financial assets of EU households by asset class, 01 2024 (%)

100
90 l
80
70
60
50
40
30
20
m i
0
SEEEEOINENYLYMQOEITHQEEH225Y §
m Currency and deposits m Pension entitlements Insurance H
m Equity m Investment fund shares m Other

Source: Bruegel based on ECB, Quarterly Sectoral Accounts. Notes: ‘Other’ consists of ‘Claims of pension funds on pension
managers and entitlements to non-pension benefits’, ‘Debt securities’, ‘Loans’ and ‘Financial derivatives and employee
stock options’. Equity consists of listed shares, unlisted shares and other equity.

At the end of 2024, insurance companies held 68 percent of ICPF assets, while pension funds held 32
percent. Both types of company are classified as financial intermediaries whose primary function is to
pool risks. Insurance companies cover life and non-life (through eg liability insurance] risks. Insurance
companies also manage pension savings in some countries. Pension funds cover retirement and
disability risks Insurance companies and defined-benefit pension funds have long-term liabilities,

making them a good match for long-term investment, at least in theory.

Life insurance and pensions overlap, with the distinction that pension funds are often linked to
employment, such as through occupational pensions. Pension funds can include both public and
private schemes. In this paper, we refer to autonomous pension funds — they can be organised by
government or employers, but have decision-making autonomy and separate accounts from the

government or a specific employer/sponsor.

! See European System of Accounts (ESA 2010]) definition of the ICFP sector,
https://www.bundesbank.de/resource/blob/619188/1df7112d01df669b08b23b91b60bcffe/mL/esa-2010-data.pdf.
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Most EU countries finance pension expenditure through PAYG schemes. Countries that integrate

funded pensions into their mandatory retirement systems have naturally built up larger pension-fund
sectors.

Households in Denmark, the Netherlands and Sweden — the three countries with the largest ICPF
sectors in the EU (measured in percent of GDP) — invest the smallest shares of their financial assets in
currency and deposits. This suggests that more savings are invested in financial markets when
pensions and insurance companies play larger roles. These institutions typically pass household
savings to professional investors, which then invest across a broad range of financial assets. Banks,
on the other hand, mainly use deposits to issue loans.

Whether insurance and pension savings actually lead to ‘productive’ investment depends on which
types of asset they investin and where in terms of the destination jurisdictions to which the money
ultimately flows.

Data limitations make it challenging to assess this. ICPF balance sheets do not give the full picture.
Financial markets have become more integrated and financial intermediaries have started playing
bigger roles. Notably, investment fund shares have become increasingly significant as an asset class
on the balance sheets of ICPFs (Figure 2). As investment funds are themselves intermediaries,

understanding ICPF investments requires these funds to be unpacked to identify the underlying
assets.

Figure 2: Euro area ICPF holdings by asset type (€ trillions)
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Source: Bruegel based on ECB, Quarterly Sectoral Accounts.

Figure 2 shows a simplified asset allocation of euro area ICPFs and is the starting point of our analysis.
This streamlined data already provides us with some information on what ICPFs investin in terms of

asset classes, and where they invest by distinguishing between domestic and foreign holdings. At the



end of )2 2024, the sector managed around €12 trillion, of which 33 percent was invested in debt
securities, b percentin listed equity, 34 percent in investment fund shares and 27 percent in other
assets. Of the total €4 trillion in debt securities, €2.8 trillion was invested inside the euro area. Of
directly held listed equity, €0.3 trillion was invested inside the euro area, representing 39 percent of
direct listed equity investments.

Figure 2 also signals what we seek to discover in our data exercise. First, it shows the need to unpack
investment fund share holdings, which form a major part of ICPF investments. Second, the simple
‘foreign/domestic’ split is too broad to capture country-level investment flows — especially to
distinguish whether ‘foreign’ means within or outside the EU. Third, aggregates of Euro Area data
exclude Denmark and Sweden, which have among the EU’s largest funded pension sectors relative to
the domestic economy (in percent of GDP). We thus construct EU aggregates and break down the data

shown in Figure 2 to:

(1) Decompose investment fund shares into ‘final’ asset classes;

(2) Identify destinations of investments on a country level.

Data limitations mean that our EU aggregate covers 20 rather than 27 countries. In addition, we do not
cover all asset classes (see further discussion in section 3). Accounting for reduced country and asset

coverage, we cover around 66 percent of ICPF assets held in the EU.
3 Tracing ICPF investments: unwinding cross-border ICPF flows

Given the limitations of publicly available data, we briefly discuss our novel approach including the

main caveats. We provide a detailed discussion of the approach in Appendix 3.

We differentiate between direct and indirect investment. Direct investment refers to ICPF holdings of
assets such as listed shares and debt securities. Indirect investment refers to holdings of the same

assets, but with one or multiple investment funds as intermediaries (Figure 3).



Figure 3: Tracking of ICPF investments
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Sources: Bruegel.

The literature has highlighted the importance of disentangling investment fund flows (see section 2
and, for example, Beck et al, 2024; Carvalho, 2022; Lambert et al 2024). Most of these papers rely on
non-publicly-available European Central Bank (ECB) data which tracks asset holdings security-by-

security for listed shares, debt securities and investment fund holdings?.

As the security-by-security ECB dataset is only publicly available ata more aggregated level3, we
develop a novel approach to approximate EU ICPF investment flows using aggregate publicly available
financial accounts data from several sources. Since we do not have access to security-by-security or
investor-specific data, our approach uses national accounts and aggregate portfolio investment data at
country- and sector-level. By making use of country- and sector-level disaggregation, we approximate
a ‘look-through’ approach* (Appendix 3). For transparency, we only outline some of the main caveats
associated with our approach in the following.

Because of data gaps in the datasets we use, we exclude the ICPF sectors of Ireland, Luxembourg?,
Cyprus, Malta, Spain, Croatia and Estonia from our analysis. Therefore, all mentions of ‘EU’ in this paper
relating to the data exclude these seven countries. Note that this exclusion only implies that the
investments by ICPFs residentin these countries. Excluding the ICPF sector in these countries does
notimply that we discard them as intermediaries, as we include the investment funds domiciled in

these countries. This is important because it allows us to decompose investments in funds domiciled

2 Some studies augment this with private financial databases such as Refinitivand Morningstar.

3 Only researchers that are part of the European System of Central Banks (ESCB) have access to granular security-by-
security data, which effectively limits the academic use of this dataset to central bankers (Boermans, 2022).

41n this context, a look-through approach refers to determining an ICPFs indirect holdings by ‘looking-through’ its holdings
investment funds, and subsequently using said investment funds’ balance sheets to determine indirect holdings.

5 We note that Luxembourg and Ireland are important financial centres in the EU. We only exclude the ICPF sector of these
countries from our analysis, while we do take into account the (much larger] investment fund sector of these countries in
ouranalysis as it serves as a crucial intermediary in EU investment flows.
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in Ireland and Luxembourg — home to large parts of the EU investment fund sector (see Beck et al
(2024) for a discussion on the importance of Ireland’s and Luxembourg’s investment fund sectors

specifically).

Similarly to the studies cited above, we are only able to track investment in three asset classes: debt
securities, listed shares and investment fund shares. Despite this limitation, we still cover the majority
of the market®. Accounting for reduced country and asset coverage, we cover around 66 percent of
ICPF assets held in the EU?.

There are a few caveats to our approach: we generalise international financial flows at a sector level.
Our approach implicitly assumes a country’s aggregate investment fund sector to be representative of
the investment funds that ICPFs use to channel their investments. Other assumptions that we
introduce are linked to the fact that the datasets we combine involve slightly different definitions and
set-ups (Appendix 3). However, many of our findings are aligned with literature that uses more

granular security-by-security data. We briefly outline this literature below.

Regarding the effect on asset allocation and geographical destinations of disentangling investment
fund shares, we find similar results to the literature. Carvalho (2022) applied a very similar approach
examining data for the euro area, using a more granular (non-public) version of the same ECB dataset
we use, which allowed him to directly identify the destination country of specific asset holdings. Beck
et al (2024) unwound holdings of investment funds in Ireland and Luxembourg, using detailed data at
investment- fund level, rather than at a sector level as applied here. Felettigh and Monti (2008)
analysed the look-through effect for major euro-area countries using non-ECB sources. Lambert et al
(2024) examined investment fund holdings of euro-area investors by combining ECB data with

detailed investment-fund level data.
4 ICPF portfolio holdings
4.1 How do ICPFs invest?

In a first step, we examine the effects of including indirect holdings. Figure 4 shows the aggregate EU-
level results for direct holdings (before look-through) and total holdings, which add indirect holdings
on top. The total listed equity holdings in our sample amount to €2.5 trillion in 2023 after look-through,
compared to €0.8 trillion of direct listed equity holdings previously. This represents an increase of 220
percent. Debt security holdings increased by 37 percent in the same year, from €4 trillion to €5.4
trillion. The impact of including indirect holdings is stronger for listed shares, indicating that EU ICPFs
use investment funds for equity investment rather than investment in debt securities. The equity-to-

debt ratio increases after look-through, from 17:83 to 30:70 in our sample.

® Note that there are cross-country differences in this coverage. The highest coverage is achieved in Latvia at over 90
percent as of 04-2023, while the lowest coverage is in Germany at just below 60 percent.

7 Non-inclusion of some countries because of lacking data reduces the sample to 90 percent; combined with reduced asset
coverage of over 70 percent, we arrive at a total coverage of 66 percent.
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Apart from diversification in terms of type of asset, EU ICPFs seem to use investment funds to diversify
geographically. Figure 4 also shows that the look-through leads to an increase in debt and equity
instruments issued by non-EU residents that is greater than the increase in instruments issued by EU
residents. Across both asset classes, the EU to non-EU ratio of holdings decreases from 83:17 to
62:38.

To summarise, our exercise shows that EU ICPFs use investment funds to diversify (1) towards a more

balanced equity/debt ratio, and (2] towards more non-EU investments.

Figure 4: Listed share and debt security investment (€ trillions)
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Sources: Bruegel based on ECB and IMF. Notes: EU excluding IE, LU, CY, MT, ES, HR and EE due to data gaps. Data as of
2023.

4.2 Where do ICPFs invest?
4.2.1 Geographical destinations

Having analysed the asset classes, we now look more closely at the geographical split of ICPF
investments. Unless otherwise stated, all reported results are obtained after applying our look-through
algorithm (blue bars in Figure 4). Panels a and b of Figure 5 show the geographical split of asset
allocation for listed shares and debt securities, respectively.

EU-issued instruments represented 72 percent of total debt securities held by EU ICPFs at the end of
2023, compared to 40 percent for listed shares. This shows that debt portfolios are more concentrated
in the EU than equity portfolios, a fact that also holds over time.

Outside the EU, the United States is the main country where ICPFs invest, and its importance has grown
over time in both asset types. For listed shares, US-issued securities made up 23 percentin 2013 and
had increased to 39 percent by 2023, while the US share of debt security holdings increased from 6

percentto 11 percent over the same period.



Other countries account for only a small part of ICPF portfolios in both asset classes. Advanced
economies account for most of the listed share portfolio, particularly non-EU Europe driven by
Switzerland and the United Kingdom. Asia Pacific countries, especially Japan and Australia, also
feature. The picture for debt securities is more diverse. International organisations®, emerging and
developing economies in the Americas and other advanced economies play roles for this asset class.
While we only show 2023 data, these economies have also been the main destinations for debt and
listed equity investments outside of EU and US since 2013.

Figure 5: EU ICPF investment by destination country (€ trillions)
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8 Includes for example securities issued by international financial organisations such as the IMF or World Bank, as well as
other international organisations. The definition is outlined in the third edition of the Coordinated Portfolio Investment
Survey Guide, https://data.imf.org/en/datasets/IMF.STA:PIP.
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Panel b) EU ICPF debt security investment by destination country

mEU mUS Other mUnknown

~
o
o
©

(o]

o
o
[ee]

. | 06
|
3.0 0.5
2.0 04
1.0 0.3
0.0 0.2
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

m Otherand unknown m ME and Africa (EMDE) Americas (EMDE) 0.1
Other (AE) I0s Asia (EMDE) 0.0

Asia Pacific (AE) ~non-EU Europe (EMDE) m non-EU Europe (AE) 2023

Trillion EUR

(4]

o
o
~N

IN
o

Sources: Bruegel based on ECB, IMF. Notes: EU excluding IE, LU, CY, MT, ES, HR and EE due to data gaps. See Appendix 1 for
countries included in the different aggregates. |0 = international organisations, AE = advanced economies, EMDE =
emerging and developing markets. Calculations based on total holdings.

Carvalho (2022) found a similar effect of shifts in asset allocation after applying the unwinding of
investment fund shares. Beck et al (2024), who focused more on geographical allocations, also
confirmed the importance of the US in non-euro area holdings.

4.2.2 Geographical biases

Having shown the countries and regions in which ICPFs invest, we now take a different approach and
look at geographical biases. We do so by evaluating whether EU ICPFs over- or underweight specific
markets in their portfolios, compared to those markets’ shares of the global portfolio. To do so, we
construct a bias measure following Ahearne et al (2004):

1-s(y);

Blasi,y =1 - e

in which i refers to the ICPF sector domiciled in country i and y refers to the destination country (or
region). If i and y coincide, the equation refers to what is commonly known as the ‘home bias’. s(y);
represents the share of country i's ICPF portfolio invested in country y. s(y)yy is the share of country
y's issued equity or debt relative to world markets. We measure market size using stock market
capitalisation for listed shares (sourced from Bloomberg) and issued debt securities (sourced from the

BIS). For debt securities, we approximate the global issuance by summing 42 countries following
Darvas etal (2016).



Values can be interpreted as follows:

e Bias;y = 1,ifthe|CPFsectorincountryiinvests its entire portfolio in country y, hence the
share of country i’'s portfolio invested in country y defined as s(y); is equal to 1.

e 0 < Biasi’y < 1, if the ICPF sector in country i invests a certain amount in country y, which
lies above the share implied by the world portfolio, and s(y); is unequal to 1. This implies a
certain bias towards country y.

* Bias;y = 0,iftheICPFsectorin countryiinvests the exact share in country y that s also
implied by the world portfolio, hence s(y); = s(y)w- This implies country i has no bias
towards country y.

e Bias;y < 0,iftheICPFsectorin countryiinvests a certain amountin country y, which falls

below the share implied by the world portfolio, implying a bias against country y.

In other words, a positive bias indicates overinvestment in a specific country relative to its importance

in the global market (measured by market size), while a negative value reflects underinvestment.

It should be noted that we compute bias purely in relation to market size. This stems from our bias
measure being grounded in the so-called international capital asset pricing model (ICAPM). This model
reasons that rational investors hold the world market portfolio, with each country weighted by its
market capitalisation. While the simplicity of the ICAPM makes it an attractive model, the implied bias
measure does abstract from various frictions. For example, this measure does not take into account
any strategic considerations related to international investment, or information asymmetries arising

from imperfect markets.
We construct three separate bias measures:

1. Home bias: the destination country is the country itself (i = y in the equation above};
2. EU-bias: the destination is the EU (y = EU in the equation above);
3. US-bias: the destination is the US (y = US in the equation above).

Note that when examining biases for the EU aggregate, (1) and (2] will be the same measure.

Figure 6 shows the home and US bias per EU country for 2023 for listed equity and debt securities. We
find large cross-country differences across both asset classes. For listed shares, all countries show a
positive, though small, home bias. The US bias is only positive for a small set of countries, indicating
limited overinvestmentin the US. Note that Figure 6 refers to total holdings, ie the combination of direct
and indirect holdings after taking into account investment funds. This is thus a much more diversified
portfolio than direct holdings, as mentioned above. For debt securities, the home bias is always
positive, while the US bias is negative. Most EU countries show tendencies to overinvest domestically,
while underinvesting in the US, compared to the world market share.
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Figure 6: Home bias across EU countries
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Source: Bruegel based on ECB, IMF and BIS. Notes: bias = 1: complete bias/overinvestment, bias = 0: neutral portfolio, bias
< 0: underinvestment. Calculations based on total holdings in 2023.

Figure 7 shows EU and US biases in the aggregate portfolios of equity and debt securities held by EU
ICPFs in 2023. Figure 7 treats the EU aggregate as an origin investor. This is a special case of home and
EU bias being the same measure. We show these for direct holdings and total holdings. There is a
positive EU bias for both asset classes, meaning that the aggregate EU ICPF sector overinvests in EU
assets relative to the EU’s market size, as seen in Figure 6. The US bias is negative, meaning
underinvestment relative to market size, for both asset classes. While the negative bias is relatively
small for listed shares, it is sizeable for debt securities, in line with the observations in Figure 6. This is
a significant result because it indicates that EU ICPFs underinvest in the US, given model-implied

diversification considerations.

In general, the biases are larger in absolute terms for debt securities than for listed shares, meaning
that actual diversification in equity portfolios is closer to investment proportional to market size. While
positive aggregate EU biases and negative US biases become smaller across both asset classes when
applying the fund look-through (comparing ‘direct holdings’ and ‘total holdings’ in Figure 7}, they
remain present. The smaller biases indicate that ICPFs use investment funds for geographic
diversification, as already noted in previous sections. This is true for all EU countries when they are

looked at separately?®.

Similar results to section 4.2.1 emerge for the EU bias across time for the EU aggregate: the positive EU
bias declines over time, while the US bias becomes less negative — indicating a shiftin ICPF portfolios
towards the US.

9 The only exception was related to listed share investment in the Netherlands, where accounting for indirect investment
increases the EU bias, although it remains ata very low level.
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The literature offers some evidence on how ICPFs compare to other sectors in terms of home bias.
Carvalho (2022) showed that compared to other sectors, euro-area ICPFs tend to exhibit less home
bias. When looking at total holdings (ie after look-through), ICPFs show less home bias across asset
classes than banks, other financial institutions, non-financial companies and households. The only
sector exhibiting less home bias than ICPFs is investment funds, which is in line with the diversifying
effect of including indirect holdings in our sample.

Figure 7: EU and US bias for EU aggregate before and after investment fund decomposition
1.0 Listed shares Debt securities
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Source: Bruegel based on ECB, IMF and BIS. Notes: see notes to Figure 6. EU excluding IE, LU, CY, MT, ES, HR and EE due to
data gaps.

We find support for our findings in the literature. Most notably, the diversifying effect of looking-
through investment funds is confirmed by, for example, Carvalho (2022), Beck et al (2024), Lambert
etal (2024) and Felettigh and Monti (2008). Carvalho (2022] also provided sector-level results, which
are comparable to ours, while Beck et al (2024) focused on the aggregate euro-area portfolio. Felettigh
and Monti (2008) also specifically found overinvestment in EU countries and underinvestment in the
US, based on bias measures.

4.2.3 Decomposing the EU bias

In this section, we evaluate the importance of domestic investmentin EU biases, which we identified
previously for the aggregate EU. As we examine EU ICPFs in this paper, the EU bias will also be partially
driven by domestic investment. The home bias (ie bias stemming from domestic investment) and EU
bias are highly correlated. We want to examine this on a country-by-country basis and explore which
countries’ EU biases are driven by domestic investment, and which reflect investment across the
whole EU. To do so, we decompose the EU bias measure into a ‘domestic’ and ‘other EU’ component
(see derivation in Appendix 2] 0.

10The EU bias of a country is not the sum of its home bias and its bias stemming from investment in other EU countries. The
EU bias is a measure relative to the size of EU-wide markets, while home bias is a measure relative to domestic markets
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Figure 8 breaks down the EU bias by country. The red bar corresponds to the domestic contribution,
while the blue bars reflect the contribution of other EU countries. The unweighted average EU bias is
shown as a benchmark. The chart shows not only differences in the level of EU bias but also in its
composition. In some cases, the negative ‘other EU’ contribution indicates underinvestment in other
EU markets relative to their global weight. This means that, despite a positive EU bias across all
countries in our sample, some countries exhibit underinvestment in other EU countries relative to their
market size. For listed equity, Poland, Romania, Bulgaria, Hungary, Denmark and France show a
particularly high domestic contribution to their EU bias, often alongside an above-average EU bias. For
debt securities, the pool of countries with above-average EU bias does differs somewhat, while the
sample of high domestic contributions overlaps in parts (Romania, Poland, Czech Republic, Hungary,
Denmark, Sweden, Italy and France). In the following, we aim to categorize some of the patterns.

Figure 8: Decomposition of EU bias across countries
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Source: Bruegel based on ECB, IMF, BIS. Notes: bias = 1: complete bias/overinvestment, bias = 0: neutral portfolio, bias <
0: underinvestment. Calculations based on total holdings in 2023. The average is an unweighted average of all EU biases

of the countries displayed.

only. Notably, the contribution of, eg domestic debt investments to a country’s EU bias can be greater than one if non-
domestic EU investment is lower than what market shares would suggest (ie ‘other EU’ contribution is negative).
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While a full investigation of the causes of high domestic components (or also large home or EU biases)

goes beyond the scope of this paper, they seem to be connected to currency and regulation.

Darvas et al (2016) showed that investment restrictions on the pension fund sector have a significant
effect on home bias. Among others, Balli et al (2010) identified a shift from home bias to euro-area
bias with the introduction of the single currency, pointing towards the importance of currency
considerations in cross-border investments. We categorise EU countries in our sample into: (1)
whether the country has restrictions on foreign (either non-domestic or non-EU) investment*!, and (2)
currency regimes.

Table 1 shows this classification for listed shares. For listed equity investments, Romania and Poland
stand out with EU bias measures close to one and almost completely driven by domestic biases,
reflecting extreme concentration of investment in home markets. This coincides both with the

countries being outside the euro area and regulatory restrictions.

Only having one of these characteristics (ie either a non-euro currency regime, or restrictions on
foreign investment) seems to have weaker effects on the EU bias and the contribution to it of domestic
investment. Not having the euro as a currency seems to have no clear impact on the outright levels of

the EU bias, with some countries showing a relatively high contribution of domestic investment.

Of the two euro-area countries with foreign investment restrictions, the effect of restrictions on foreign
investment seems to be only binding for Finland (in contrast to Portugal). Note that regulation in
Finland is related to non-European Economic Area investments, potentially explaining the high EU bias,

while simultaneously not showing a high domestic contribution.
Table 1: Overview of regulation and currency (listed shares)
Euro area Non-euro area

Restrictions on non-EU or
. Fl, PT PL, RO
foreign investment

No restrictions on non-EU or AT, BE, DE, FR, GR, IT, LV, LT, NL,
. BG, DK, CZ, HU, SE
foreign investment SI, SK

Source: Bruegel based on OECD (2024) and Lane (2022). Note: regulation classification only based on pension fund

regulation.

11 We approximate regulation in the ICPF sector based on pension fund regulation only because of a lack of recent sources
forinsurance. Since both sectors follow similar investment strategies, we assume that pension fund regulation is indicative
of any potential regulation for the insurance sector.
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Table 2 shows the same categorisation for debt securities. While largely following the same pattern,
restrictions on debt security investment are more common. Countries in our sample that have not
adopted the euro show particularly high levels of EU bias, driven by both of these elements. Four of
these countries, Romania, Poland, Czechia and Hungary, even display negative non-domestic
contributions to their EU biases. Three countries additionally face restrictions on foreign debt security
investment, suggesting that the combination of regulatory restrictions and currency considerations
has a very strong effect. Currency effects seem to dominate regulation effects in this example, with
countries that do not restrict foreign ICPF investment, but which are not part of the euro area, also
exhibiting high levels of EU bias driven by the domestic component. An exception to this example is
Bulgaria. While Bulgaria shows a high level of EU bias, itis not driven by a high domestic share; this is
likely because of the type of regulatory restriction by which government debt security investments are

only restricted to non-EU countries (as opposed to foreign countries in general).

Table 2: Overview of regulation and currency (debt securities)

Euro area Non-euro area
Restriction on non-EU or
FI, LV, PT, SK BG, CZ, PL, RO
foreign investment
No restriction on non-EU or
AT, BE, DE, FR, GR, IT, LT, NL, SI DK, HU, SE

foreign investment

Source: Bruegel based on OECD (2024) and Lane (2022). Note: regulation classification only based on pension fund
regulation.

Regulation and currency are not the only potential drivers of EU or home bias. In the literature, other
common causes are related to hedging (often related to exchange-rate risk), international trading
costs (eg in the form of differing tax treatment] and information asymmetries (eg language barriers) or
behavioural biases (Coeurdacier and Rey, 2013). We alluded to aspects of the first and second points
in the discussion above. Other potential drivers could relate to the degree of sophistication of the ICPF
sector in a country, or the size of the domestic listed share or debt market. While causes of home bias
are not the focus of this paper, we do not find a strong correlation between EU bias and the size of the
domestic ICPF sector.

4.2.4 A few thoughts on home bias and promoting domestic investment

The previous section has shown that direct restrictions on investment can have strong impacts on how
ICPFs invest, contributing to EU bias (Darvas et al, 2016). What we have not discussed is whether a
greater degree of EU (or home] bias is more desirable than a lesser degree of bias, noting that home

bias reflects investment in the country itself only, not the single market.
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Letta (2025) highlighted high outflows of investment from the EU and argued that fragmentation and
inefficiency in EU capital markets are driving savings outflows, and that this should be tackled by
incentivising investment in the EU. Similar efforts have been discussed in the UK, where, along with a
consolidation of the pension fund sector, the government is discussing requirements for domestic UK

investment!2,

Such discussions risk mixing the objectives of the ICPF sector with the priority of increasing domestic
investment. The primary mandate for ICPFs should be ‘savers first’, ie maximising returns for savers
given adequate risk management, particularly when pension funds collect mandatory contributions.
Stronger domestic capital markets should be understood as a positive externality but not the goal
driving policies. While a large ICPF sector can bring more financing opportunities for firms as a side

effect, forcibly directing investments is risky.

Itis generally recognised that diversification is an essential component of any investment strategy.
For the direct relationship between home bias and returns, the data has been less clear in recent
years. Wallmeier and Iseli (2022) focused on equity investment and found that home bias has an
insignificant effect on portfolio returns, noting that this is driven by the high correlation of asset
returns internationally. Some authors continue to find positive relationships between international
diversification and returns. Afanador et al (2021), for example, showed that international
diversification leads to increased returns across high-income and developing economies for pension
funds in particular. Vega-Gadmez and Alonso-Gonzalez (2024) showed similar results for a set of EU
countries; for France, Spain and Italy, over-investing in local indexes in a portfolio comprised of equity
and fixed income investments reduced returns. For Germany this result does not seem to hold. The

study however also showed that more investment in US equities increases returns for all countries.

While policy measures leading to development of domestic EU markets are generally helpful for EU

economies, doing so at the cost of savers could have detrimental implications.

The implications of incentivising more concentrated investment by individual investors go further.
Individuals tend to display greater home bias than institutional investors in any case (Roque and
Cortez, 2014; Carvalho, 2022) and generally achieve lower returns (Barber and Odean, 2000; Calvet et
al, 2009). Sudden market corrections could cause loss of trust and a persistent withdrawal from

financial markets!3. Using policy instruments to encourage domestic biases is potentially dangerous

12 George Parker and Emma Dunkley, ‘Ministers threaten new pensions law if funds fail to fulfil UK investment pledge’,
Financial Times, 29 April 2025, https://www.ft.com/content/c4e04b84-f135-4021-8a5a-6723b339165d.

13 Similar patterns have been found previously. For example, in Germany, in the early stages of the dot-com bubble,
German retail investors entered the stock market for the first time. The sudden burst drove many investors out of the
market for good (Kim and Kriwoluzky, 2021).
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without simultaneously improving financial literacy. Alternatively, institutional investors might be

better positioned than households or individual investors to actively seek bias.

Nevertheless, we note that there are potential drawbacks to overly-restrictive policies that lead to

disproportionately high home biases, undermining the interests of savers.
4.3 What can the ICPF sector do to plug the investment gap?

We now turn to a simple back-of-the-envelope calculation to simulate how much capital would end up
in EU financial markets were there to be a shift of household savings from currency and deposits into
ICPF assets, given current patterns. For each country in our sample, we shift 10 percent of households’
currency and deposit savings (see Figure 1] to the domestic ICPF sector, and assume that these would
be invested in line with the asset allocation of the specific domestic ICPF sector obtained from our
algorithm. In other words, for every €100 in currency and deposits, we assume a redirection of €10 to
the ICPF sector. This reflects a relatively modestincrease. Assuming a greater or total shift would be
unrealistic given that financial holdings in cash and deposits partly reflect recent salary payments,
which are needed for daily expenses and therefore cannot be fully converted to investments. Figure 9
shows the results at aggregate EU level for 2023.

Figure 9: Effects of household savings shift to the ICPF sector (€ trillions)

1.2
€85bn

10 t T €129bn

€331bn
0.8

0.6
€130bn

0.4 €343bn

0.2

0.0
Amount flowingEU listed shares Foreign listed EU debt Foreign debt Other
to ICPF sector shares securities securities

Source: Bruegel based on ECB, IMF. Note: ‘other’ refers to investment in assets other than listed shares and debt
securities. EU excluding IE, LU, CY, MT, ES, HR and EE due to data gaps. Data as of 2023.

Such a switch would move over €1,018 billion out of currency and deposits. Of this total, 41 percent
would flow into EU listed equity and debt securities (€85 billion and €331 billion respectively]. Around
25 percent would flow into listed equity and debt securities issued outside the EU, while about 34

percent would flow into other asset types and cannot be tracked further because of data limitations.
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Therefore, a one-time shift of approximately €1 trillion into the ICPF sector would resultin about€416
billion in capital for EU-listed equity and debt markets, increasing ICPF investment in the EU by 9
percent, compared to the sector’s total EU investment of €4.9 trillion in 2023. While a quarter of the

mobilised household savings would flow abroad, a non-negligible part would stay in Europe.

This is the consequence of the ICPF sector's home bias that we have identified in this paper. Policies
that would increase the assets under EU ICPF management and reduce household savings in currency
and deposits, such as reforms that expand funded pension systems, could therefore play a significant

role in increasing capital available to EU financial markets.

The numbers should be interpreted with caution. First, we assume one-time shift in savings instead of
a gradual shift over time that real reform would bring. Second, we assume that additional inflows would
not change the shares of assets allocated by ICPFs. Third, we are unable to track just over a third of the
mobilised capital. Fourth, we do not evaluate the impact of a reduction of currency and deposits on
bank lending. Thus, we cannot comment on the trade-off between increasing ICPF balance sheets and
reducing bank balance sheets from a macro-financial perspective 4. Examining this effect would be a

project for future research.

Nevertheless, this exercise gives an impression of what activating household currency and deposit
savings could entail. If an investment gap of around €4,800 billion up to 2030 is assumed (Draghi,
2024), our analysis shows that an immediate redirection of household savings would have the
potential to plug 9 percent of this gap in one year. While noting that the one-time redirection in this
exercise is based on small and thus plausible reallocation, this can serve as a lower-bound estimate.
In practice, policy reform can lead to consistently redirected savings, and accumulation of savings will
increase available funds in markets. For example, if a portion of every employee’s salary were

regularly directed into pension funds, a large pool of investment capital would quickly build up.
5 Some implications for policy

Institutional investors, in particular ICPFs, are one focus of discussions on how to close the EU’s
investment gap. Theoretically, the long-term liabilities of ICPFs are a good match for large, long-term
investments such as infrastructure. One line of argument in this discussion emphasises that more
needs to be done to spur investment of EU savings in the EU, and the ICPF sector should step up.

Our analysis of the investment by ICPFs domiciled in 20 EU countries shows that the sector already
shows substantial home bias in all EU countries, meaning that ICPFs overinvest in their domestic
markets relative to market size. We also find a substantial EU bias that is partly a consequence of
home biases. This bias is generally stronger for debt than for equity, and more pronounced in countries
with regulatory constraints and/or non-euro currencies. High EU and home biases push back against

the narrative that too much investment flows to the US. We find that the US is the largest investment

14 We note that a general shift from loan-based financing for firms to capital-market financing will lead to advantages
pursued in fostering an EU Savings and Investment Union (such as improved risk absorption and fostering of innovation).
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destination for ICPFs after the EU, and that the allocation to the US has been growing over time.
However, we find negative US biases both at the aggregate EU level and for most EU countries,
meaning that EU ICPFs in our sample underinvest in the US relative to the size of its listed equity and
debt markets. This suggests that concerns about large outflows of EU savings to the US do not take into
account the relative market sizes. Any policy measures that could exacerbate domestic
overinvestment should be carefully weighed, in particular in light of diversification considerations.

Any reform of the ICPF sector must put pension savers and insurance policy holders first. ICPFs can
contribute to closing the investment gap in the EU, but that should always be understood as a co-
benefit of their prime objective: maximising the return on the savings of their customers, given risk
considerations and making sure insurance policies can cover claims when needed. This is particularly
true if the sector manages a large share of retirement savings. Any regulation that restricts ICPF
investments and puts return at risk should thus be reconsidered. The primary objectives of such
policies should not be related to economic objectives or industrial policy. There is scope for significant

synergies, but the priorities need to be clear.

Pension policy can play an important role in mobilising capital. Well-designed reforms can help
address issues of pension sustainability and also help to close the investment gap. Introducing
mandatory or quasi-mandatory participation (such as auto-enrolment] in pre-funded pension
schemes would result in gradual shifts of household savings into professionally managed pools of
investable capital, provided high-quality programmes are available. Auto-enrolment in the UK, for
example, has proven extremely effective in increasing the coverage of funded occupational pensions.
Reforms leading to mandatory or quasi-mandatory contributions to funded pensions will be much
more effective in mobilising capital than incentives to participate in voluntary savings products. Chetty
etal (2014) showed that automatic contributions are more effective than tax incentives for voluntary
pension saving in activating passive savers. The scope for EU action to reform mandatory social-
security systems, however, is limited. Such changes are firmly member-state competencies. The EU
can consult with interested member states, share best practices and promote a high-level strategy on
pensions. In addition, the EU can enhance the efficiency of capital allocation and reduce fragmentation

of capital markets, for example by more harmonised supervision.

Beyond pension policy, governments need to consider carefully whether to incentivise individual or
pooled investments. Financial literacy at the household level remains low in the EU (Demertzis et al,
2024). Individual investors tend to achieve lower returns, and tend to invest more domestically, than
institutional investors [Roque and Cortez, 2014; Carvalho, 2022; Barber and Odean, 2000; Calvet et al,
2009). Therefore, the pooling of savings by professional asset managers, with some scope for
individual decisions, should be preferred. Incentivising a regional bias for retail investors is riskier than
promoting targeted investments to pooled managers such as ICPFs, which have greater expertise. If
policymakers want to encourage more investment by individuals, they should start by enhancing
financial literacy. However, the outcomes for savers should always be the first consideration in policy

aiming to mobilise household savings.

19



Our analysis shows that the ICPF sector in the EU is already investing with a strong EU focus, a fact
sometimes not reflected in the debate. The most effective reforms to mobilise capital will entail
expansion of funded pensions through mandatory or auto-enrolment. Even though such reforms are
complex and politically difficult, national policymakers should consider the benefits for pension
finance and capital markets in the EU.
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Appendix 1: Country aggregates

Advanced economies

Asia-Pacific: Australia, Hong Kong, Japan, South Korea, Macau, New Zealand, Singapore, Taiwan
Europe (non-EU): Andorra, Switzerland, Faroe Islands, United Kingdom, Guernsey, Gibraltar, Isle of
Man, Iceland, Jersey, Liechtenstein, Monaco, Norway, San Marino

Other: Israel, Canada

Emerging market and developing economies

Asia: China, India, Indonesia, Malaysia, Philippines, Thailand, Vietnam, Pakistan, Bangladesh, Sri
Lanka, Mongolia, Cambodia, Laos, Myanmar, Nepal, Bhutan, Timor-Leste, Afghanistan, Brunei,
North Korea, Maldives, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan

Europe (non-EU): Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia,
Moldova, North Macedonia, Serbia, Turkey, Ukraine, Russia, Kosovo, Montenegro

Americas: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, El
Salvador, Guatemala, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Puerto Rico,
Trinidad and Tobago, Uruguay, Venezuela, Antigua and Barbuda, Anguilla, Aruba, Barbados,
Bonaire, Sint Eustatius and Saba, Bahamas, Belize, Cuba, Curacao, Dominica, Grenada,
Guadeloupe, Guyana, Haiti, Jamaica, Saint Kitts and Nevis, Saint Lucia, Martinique, Montserrat,
Nicaragua, Panama, Puerto Rico, Suriname, Sint Maarten, Turks and Caicos Islands, Saint Vincent
and the Grenadines, British Virgin Islands, U.S. Virgin Islands

Middle East and Africa: Algeria, Egypt, Iran, Iraq, Jordan, Lebanon, Libya, Morocco, Sudan, Syria,
Tunisia, Yemen, United Arab Emirates, Western Sahara, Kuwait, Oman, Qatar, Saudi Arabia, Angola,
Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cape Verde, Central African Republic, Chad,
Comoros, Congo, Democratic Republic of the Congo, Ivory Coast (Céte d'Ivoire), Djibouti, Equatorial
Guinea, Eritrea, Eswatini, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho,
Liberia, Madagascar, Malawi, Mali, Mauritania, Mauritius, Mayotte, Mozambique, Namibia, Niger,
Nigeria, Rwanda, Sao Tomé and Principe, Senegal, Seychelles, Sierra Leone, Somalia, South Africa,
South Sudan, Tanzania, Togo, Uganda, Zambia, Zimbabwe
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Appendix 2: Derivation, EU bias decomposition
We decompose the EU bias measure into a ‘domestic’ and ‘other EU’ component.

1 — s(EU);

Bias; ey =1 — ——— 7L
HaSieu 1— s(EU)yy

_1=s(EDy —1+s@@); +s(EU - ),
B 1—s(EU)y

where s(EU); is the share of EU holdings in the ICPF portfolio of country i and can be decomposed into
the part of EU holdings that is domestic s(i); and non-domestic (but still EU) s(EU — i);. S(EU)y,
refers to the share of the EU in the world portfolio (approximated by market capitalisation).

s —s@w +s(EU —i); —s(EU — Dy
B 1—s(EU)y

Is the previous equation simplified and splits the share of the EU in the world portfolio s(EU )y, into
the share arising from country i (domestic) s (i), and all other EU countries that are not country i
(non-domestic)s(EU — i)y,. We thus derive the decomposition of the EU bias as

s —s@w | S(EU = D; — s(EU — Dy
Blasiey =30, 1—s(EU)yy

where the left part of the equation refers to the contribution of domestic investment to the EU bias,
where s(i); — s(i)y, denotes the difference between the ICPF sector in country i's share of
investments in country i (i.e. domestic investment] and the share of country i in the world portfolio.
The right part of the decomposition refers to the contribution of non-domestic EU investment, where
s(EU — i), refers to the share the ICPF sector in country i’'s investment in EU countries that are
different from country i, and s(EU — i), refers to the share of EU countries other than i in world
markets.
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Appendix 3: Methodological note
A3.1 Data sources

This appendix outlines the different data sources used in our approach, sorting datasets by importance
and thematic relevance in the algorithm.

ECB Quarterly Sector Accounts (QSA]

At the heart of our analysis is the ECB’s Quarterly Sector Accounts (QSA] dataset. This dataset provides
financial accounts of ICPFs and investment funds, by asset class, for all EU countries!®. For a specific
sub-group of assets — debt securities, listed shares and investment fund shares — we have
information on whether they were issued domestically or not. Notably, unlisted equity is not covered
by our analysis, hence we only cover parts (listed shares) of what would generally be considered
equity. Despite this limitation, the three asset classes for which we have a foreign/domestic split cover
over 70 percent of all EU ICPF asset holdings, which we deem sufficient for the analysis?®.

e Relevant ticker: 0SA.Q.N.{holder country}.{partner}.S120.S1.N.A.LE.{asset}.T. ZXDC.T.S.V.N.T,
where {holder country} refers to the holder country (set of EU-27), {partner} is either WO (total
holdings) or W2 (domestic holdings) and asset determines the asset class considered

Use in the algorithm

e Amount of debt security, listed share and investment fund shareholdings for each holder country
o ForICPF sector
o Forinvestment fund sector

e Determine amount of each asset class held domestically and abroad by the relevant sectors

This dataset defines ICPFs following the European System of Accounts (ESA) 2010 classification,
which implies thatamong pension funds, only autonomous pension funds are covered by our dataset,
and not non-autonomous pension funds, which include, for example government pension funds that
are also part of government balance sheets. This can lead to discrepancies with other known sources
on pension fund assets, such as data from the OECD.

The ECB'’s Securities Holdings Statistics (SHSS) is used in many ECB studies on this topic'? (Beck et al,
2024; Carvalho, 2022; Lambert et al, 2024). The SHSS dataset, however, does not cover non-euro area
countries. We however find itimportant also to include Denmark and Sweden, two countries with large

pension fund sectors, and therefore choose to use the QSA data because it covers all EU countries. In

15 Because of insufficient data quality in the QSA dataset, we drop Spain, Estonia, Cyprus and Croatia from the sample.

16 Note that there are cross-country differences in this coverage. The highest coverage is achieved for the Latvian ICPF
sector at over 90 percent as of 04 2023, while the lowest coverage corresponds to Germany at 58 percent.

17 Note that these studies (1) only focus on the euro area, and (2] are often by European System of Central Banks staff that
have access to more granular data, enabling a look-through approach. The datasets largely overlap, though the QSA dataset
is balanced to match assets with liabilities, so minor differences to the SHSS may occur.
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addition, detailed data from SHSS used in some of the published literature is not publicly available,

leading us to seek an alternative approach.
Federal Reserve (Enhanced Financial Accounts, Issuer-to-Holder]

To supplement our data on EU investment funds specifically with US data on US investment funds, we

rely on the Federal Reserve’s financial account data for investment funds.
Relevant content of dataset

e Financial asset holdings of investment funds, separated by asset class;

e Forlisted shares, debt securities and investment fund shares: additional information on whether
the issuer of the asset is a resident (domestic) or not (foreign);

e Investment fund sector as the sum of: mutual funds, closed-end funds and exchange traded
funds;

e Debtsecurities as the sum of: Treasury Securities, Agency- and GSE-Backed Securities, Municipal
Securities and corporate and foreign bonds;

e Listed shares as: corporate equities.
Use in the algorithm

e Amountof debt security, listed share and investment fund shareholdings for US investment fund
sector

e Determine how much is held domestically and abroad!® in which assets classes

IMF Coordinated portfolio investment survey (CPIS] (newly called Portfolio investment positions as of
2025)

This dataset provides information on the particular destination of foreign investment, also at the sector
level®. For each pair of destination country (for example US) and origin-country investor sectors (for
example ICPF in Denmark], we can assign how much of total investment goes into the specific country
(eg how much Danish ICPFs invest in debt issued by US entities). Pairings are available for two asset
classes: ‘equity and investment fund shares’ and ‘debt securities’. While we use the ECB QSA data to
determine the amount of foreign investment, we use the IMF CPIS data to assign portfolio shares to
individual countries. We do this both, directly for ICPF holdings (eg how much of country A’s ICPF
foreign investment flows to country B}, as well as indirect ICPF holdings, through investment fund

holdings. Note that this dataset does not include domestic investment.

18 Note that domestic and abroad always refers to the country of investment origin

19 Sectoral data is not available for Luxembourg, Ireland, Cyprus and Malta. We thus drop these countries as holders from
our dataset. Note that Luxembourg and Ireland will still be included as intermediaries, with aggregate economy data serving
as a proxy for the investment fund sector.
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Relevant content of dataset

e Sectoral foreign portfolio investment by issuer country for
o debtsecurities
o equity and investment fund shares
e Relevantticker:
For equity and investment fund shares: A.{holder country}.| AE TT BP6 USD.IPF.T.{issuer country}
for ICPF sector
A.{holder country}.| AETT BP6 USD.OFX.T.{issuer country} for other financial intermediaries
A.{holder country}.| AETTBP6 USD.T.T.{issuer country} for total economy
For debt securities:
A.{holder country}.| AD TT BP6 USD.IPF.T.{issuer country} for ICPF sector
A.{holder country}.| AD T T BP6 USD.OFX.T.{issuer country} for other financial intermediaries
A.{holder country}.l AD T T BP6 USD.T.T.{issuer country} for total economy

Use in the algorithm

e Determine destination of foreign listed share and debt security investment
o forICPF sector
o forinvestment fund sector (proxied by ‘other financial intermediaries’, or total economy in

the case of Luxembourg and Ireland)
IMF Balance of payments and International Investment Position Statistics (BOP/IIP)

We introduce this dataset for a very specific purpose, relating to the lack of detail in the IMF CPIS data.
The asset class of ‘equity and investment fund shares’ in CPIS does not match the QSA’s asset class of
listed shares. We thus use the BOP/IIP dataset to approximate a separation of this asset class into
‘equity’ (which will be used to approximate listed shares] and ‘investment fund shares’. We do so by
looking at the destination country’s liability side, which is separated into ‘equity’ and ‘investment fund

shares’. More details on our assumption can be found below.
Structure and content of dataset

¢ International portfolio liabilities of the total economy for a large set of countries
o for‘equity and investment fund shares’

o for‘equity’
Use in the algorithm

e Determine share of ‘equity’ in ‘equity and investment fund shares’ in IMF CPIS dataset (see
assumption A1)
o international portfolio liability of economy as a determinant of how much non-resident

investors invest in equity and investment fund shares respectively
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e Relevantticker:
A.{country}.ILPE BP6 USD for ‘equity and investment fund shares’
A.{country}.ILPEEQO BP6 USD for ‘equity’

Bloomberg and BIS

We rely on Bloomberg to obtain data on stock market capitalization in order to calculate the bias
measures. We rely on WCAU* Indices. In order to obtain an equivalent measure for debt securities, we

rely on the BIS Debt security statistics, which cover 42 countries.
A3.2 Algorithm and assumptions
This section outlines the details of our approach, namely the steps taken and the assumptions applied.

This algorithm aims to disentangle ICPF asset holdings in two ways: firstly, identifying the destination
of direct holdings and secondly, identifying the asset types and destination of indirect holdings held
via investment funds. Direct holdings refer to outright investments of ICPFs in the specific asset class

(and country), while indirect holdings refer to investments through investment funds.

Since granular data on security holdings is often either costly or confidential, we employ a novel
approach to estimate cross-border holdings based on aggregate national accounts and portfolio
investment data. This allows us to disentangle ICPF investments based solely on publicly available
data. The algorithm has three steps, where the first two steps focus on the geographical allocation of
direct holdings, and the third step aims to disentangle indirect holdings.

Step 1: Direct holdings of debt securities

First, we look at direct holdings of debt securities. For domestic holdings, this is very simple. Directly
from the QSA dataset, we can take information of ICPF holdings of domestically issued debt securities.
Consider the example?? of Danish ICPFs: we take, from the QSA dataset, the information that Danish
ICPFs hold €800 in Danish debt securities (issued domestically) and €100 in foreign debt securities.
Since the binary classification of (1) domestic issuer or (2) foreign issuer in the QSA dataset does not
suffice to determine the destination country of foreign holdings, we combine the information with the
IMF’s CPIS. This dataset allows us, for the ICPF sector, to examine the destination of foreign investment

flows for most EU countries??.

For debt securities, this data is available directly through CPIS. We simply combine the two

aforementioned datasets: the ECB’s 0SA to obtain the total amount (in €] of foreign debt security

20 We apply artificially low numbers in this example to simplify the calculations we do. They do not reflect actual
investment numbers.

2L Exception here are Ireland, Luxembourg and Malta, which we had to drop from the sample as a consequence. Note that
this only applies to their ICPF sectors; these countries are still included as intermediaries through their investment fund
sectors in later steps.
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holdings and the IMF’s CPIS to calculate shares (in percent] of foreign holdings invested in a specific
country. We thus move from a simple domestic / foreign split to a country-level overview of direct
holdings of debt securities. Consider an illustrative example: assume we know that Danish ICPFs invest
€100 in debt securities issued by non-residents (directly taken from QSA dataset). We also know that,
out of all foreign debt portfolio investment, Danish ICPFs invest 10 percent of this in France (calculated
from CPIS dataset). We can thus determine that Danish ICPFs invest €10 directly in debt securities
issued in France. To illustrate this in dataset form:

Holder_country Issuer_ country | Asset Issuer class | Direct | Value
Denmark Denmark Debt security | Domestic Yes 800
Denmark France Debt security Foreign Yes 10

Step 2: Direct holdings of listed shares

Second, we apply a similar calculation for listed shares. For domestic holdings, this is again very
simple. Directly from the QSA dataset, we can take information of ICPF holdings of domestically issued
listed shares. Consider the previous example: we take, from the QSA dataset, the information that
Danish ICPFs hold €600 in Danish listed shares. Adding this to our dataset results in:

Holder country Issuer country Asset Issuer class | Direct Value
Denmark Denmark Debt security | Domestic Yes 800
Denmark France Debt security | Foreign Yes 10
Denmark Denmark Listed shares | Domestic Yes 600

However, we will need to introduce some assumptions and additional steps, since the CPIS dataset
only provides data for the aggregate asset category ‘equity and investment fund shares’. We need a
way to split ‘equity and investment fund shares’ into equity and investment fund shares separately, in
order to get an accurate representation of the listed share asset class. This difference is important, as
for countries such as Luxembourg, where the investment fund sector is important, we see large
investment inflows — these are however not to be interpreted as equity investment in the country
itself, but indirect investments, where Luxembourg simply serves as an intermediary. In order to

separate equity and investment fund shares, we rely on the following assumption:
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Assumption Al: Total economy liabilities can serve as an indicator for foreign investor asset allocation.

We assume that the general structure of portfolio liabilities to foreign entities of an economy is
representative of how ICPFs invest in equity and investment fund shares, respectively. In other words,
to determine how country A invests in country B, we look at all liabilities of country B held by foreign
entities. We assume that the relative share of equity and investment fund shares as held by foreign
investors is representative of how much of ‘equity and investment fund shares’ ICPFs from country A
invest in equity and investment fund shares separately in country B. This implicitly assumes that

every foreign investor, irrespective of sector or country, will invest the same way into country B.

We apply the following calculation:

e i,totaleconomy

qforeign,totaleconomy
. ci,totaleconomy

eqlfforeign,totaleconomy

share.q; =

The fraction reflects the share of ‘equity’ (eq) holdings by foreign entities in country i’s total economy
in ‘equity and investment fund share’ (eqif] holdings by foreign entities in country i’s total economy.
Equity is assumed to be a reasonable proxy for listed shares, as we only look at portfolio investment

(not direct investment].

We use the IMF’'s BOP/IIP dataset to determine these shares. Since this data is not available for all
countries in our CPIS dataset, we employ an additional assumption as needed. This concerns mostly

smaller countries, with little flows associated to them.

Assumption A2: For countries where A1 cannot be applied due to missing data, we assume the global

average

Since the BOP/IIP dataset does not provide data for all relevant countries, we assume an average of
global liabilities to determine the equity/investment fund share. This occurs per country and does not

apply to single missing observations.

While this assumption might appear arbitrary, only 4 percent of EU ICPF holdings are affected by this
assumption. We are therefore confident that this assumption does not significantly affect our results.

Once we determine the ‘equity’ part of ‘equity and investment funds’ using the share calculated above,
we can follow the same steps as in step 1. We thus combine the ECB’s QSA to obtain the total amount
(in €) of foreign listed share holdings and the modified IMF’'s CPIS to obtain shares (in percent] of
foreign equity holdings invested on a country level.

To illustrate these calculations in detail, consider the following example. Assume Danish ICPFs hold
€1000 in listed shares (excluding investment fund shares) issued by non-residents (directly from QSA

dataset).
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Now assume that in the CPIS data, Danish ICPFs invest €500 in ‘equity and investment fund shares’ in
France and €400 in Ireland, and €1000 in all other countries (directly from CPIS). Based on
international portfolio liabilities of France, we know that non-French investors thatinvestin France
hold 70 percent in equity and 30 percent in investment fund shares (calculated from BOP/IIP dataset).
For Ireland, this share is 25 percentin equity and 75 percent in investment fund shares (calculated
from BOP/IIP dataset). Consider all other countries have the same share of 50 percent equity and 50
percent investment fund shares. By applying these shares, we know that Danish ICPFs invest 500*0.7
=€350in French listed equity, 400*0.25 = €100 in Irish listed equity and 1000*0.5 = €500 in all other
countries. This gives a total foreign equity investment of £35022 (calculated from CPIS dataset).

We can thus calculate the share of each issuer country in foreign equity investment of Danish ICPFs:
350/950=37 percent for France, 100/950 = 11 percent for Ireland and 500/950 = 53 percent for all
other countries. We apply this share to total foreign Danish ICPF listed share holdings (directly from
0SA dataset). We thus arrive at the following listed share holdings of ICPFs: 1000*0.37 = €370 of listed
shares are directly held in France, 1000*0.11 =€110 in Ireland and 1000*0.53 = €530 in all other
countries. If we add this to the dataset, we arrive at:

Holder country Issuer country Asset Issuer class Direct Value
Denmark Denmark Debt security Domestic Yes 800
Denmark France Debt security Foreign Yes 10
Denmark Denmark Listed shares Domestic Yes 600
Denmark France Listed shares Foreign Yes 370
Denmark Ireland Listed shares Foreign Yes 110
Denmark Other countries Listed shares Foreign Yes 530

Having now identified the country of destination for direct holdings of debt securities (in step 1) and

listed shares (in step 2], we move onto step 3 to disentangle indirect investments.
Step 3: Indirect holdings of ICPFs in debt securities and listed shares

We aim to disentangle ICPF’s indirect holdings of debt securities and listed shares, held via investment
funds. As a starting point, we use ICPF holdings of investment fund shares from the ECB’s QSA dataset.

Similar to debt securities and listed shares, we again only have information on whether the issuer of

22 Note that this does not correspond to the example number resulting from the ECB dataset of €1000. The example is
chosen this way to reflect the reality that the two datasets are not necessarily consistent due to differing methodologies.
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these shares (ie the investment fund) is a resident or not, but not about in which country the non-

resident investment funds are (directly from QSA dataset).

To determine this at a country-level, we apply the same logic (and assumptions) as in step 2, only now
taking the ‘investment fund share’ portion of the ‘equity and investment fund share’ calculations. After
this exercise, we know which countries issued the foreign investment fund share holdings of Danish
ICPFs.

Again, using our illustrative example: assume Danish ICPFs hold €500 in investment fund shares
issued by resident investment funds (ie in Denmark) and €700 in investment fund shares issued by
non-residents (directly from QSA dataset]. We know that Danish ICPFs hold 500*0.3 = €150 in
investment fund shares issued in France and 400*0.75 = €300 in investment fund shares issued in
Ireland, and 1000*0.5 = €500 in all other countries. We then arrive at the following shares: 16 percent
of Danish ICPF holdings in foreign investment fund shares are issued in France, 32 percentin Ireland
and 53 percent in all other countries. We again apply this share to total foreign Danish ICPF investment
fund share holdings (directly from QSA dataset) and arrive at (around) €110 invested in French
investment funds, €220 in Irish investment funds and €370 in all other countries’ investment funds.
Note that we also have the information that they hold €500 in investment fund shares issued in

Denmark.

Having now determined in which countries the Danish ICPF sector holds investment fund shares, we
need to know how the investment funds in the destination country invest in terms of listed equity,
debt and investment fund shares. Since we do not have information in which particular investment
funds ICPFs invest, or how single investment funds invest, we require an additional assumption (A3).
We follow Carvalho and Schmitz (2023) in this assumption and note two caveats associated with this
approach: we are only able to track debt securities and listed shares, disregarding other assets such as
unlisted equity or real estate assets. The second caveat is that we have to impose assumption A3.

Assumption A3: ICPF investment in investment funds resident in a country follows the aggregate
investment fund sector of that country.

We assume that aggregate investment fund sector data in a specific country is representative for the
investment of foreign ICPFs in investment funds in a specific country. We thus generalise that ICPFs
invest in the ‘average’ investment fund of the issuer country. We assume this across the different

dimensions of the algorithm, ie (1) asset allocation and (2] destination country of investments.

Findings by Beck et al (2024) suggested that for investment funds domiciled in Luxembourg and
Ireland, this assumption might not hold. In particular, they found that non-euro area investors
investing in investment funds domiciled in those two countries tend to invest in investment funds that
are more tilted towards non-euro area assets. This would imply that we potentially overestimate the

share of non-euro area holdings by EU ICPFs.
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To implement A3, we again use the data on financial accounts, this time for the investment fund sector
from the QSA dataset for each EU country. For the US, we use data from the Federal Reserve (Enhanced
Financial Accounts, Issuer-to-Holder). For all other non-EU countries, we assume the investment
behaviour of an artificial ‘international investment fund’ proxied by the average of Luxembourgian and
Irish investment funds (A4).

Assumption A4: Investment funds domiciled outside the EU or US are assumed to follow investment
strategies as in Luxembourg and Ireland

Since investment fund flow data is not commonly available globally, we rely on a mix of ECB and Fed
data to cover the EU and US investment fund sector for the following splits: asset categories (listed
shares and debt securities), as well as foreign/domestic holdings. For splits for all other countries, we
follow an ECB note?® which assumes the average of LU and IE (as representative countries of a ‘global’
investment fund). Meaning that we assume that investment funds in all non-EU countries other than
the US invest like the average of investment funds in LU and IE. We will discuss the importance of this

assumption further below.

If we now outline the previous step in the illustrative calculation of before: as calculated above, Danish
ICPFs hold €500 in Danish investment funds, €110 invested in French investment funds, €220 in Irish
investment funds and €370 in all other countries’ investment funds. For each of these country’s
investment fund industry we firstly determine in which assets they invest. For simplification, we only

follow the ‘strand’ of indirect holdings for France in our illustrative sample.

We can derive that, on aggregate, French investment funds invest 30 percent of their assets in debt
securities, 60 percentin listed shares, 5 percent in investment fund shares and 5 percent in other
assets (calculated from QSA data on EU investment funds, and Fed for US). We can thus derive that
Danish ICPFs indirectly hold (through French investment funds) 110*0.3 = €33 in debt securities,
110*0.6 = €66 in listed shares and 110*0.05 = €5.5 in investment fund shares and another €5.5 in
other assets. This is also applied for all other countries.

23 See European Central Bank Note, ‘Looking through households’ investment in investment fund shares in the quarterly
financial accounts’, undated, available at https://www.ecb.europa.eu/stats/pdf/Looking through note.en.pdf.
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We can also determine whether these assets were domestically (French) issued or not. Let’s assume
for simplicity half of all assets French investment funds hold are held abroad. This leads us to the
following split: Danish ICPFs indirectly, through French investment funds, hold €16.5 in French-issued
debt securities, €33 in French listed shares and €2.75 in French investment fund shares (which will be
further decomposed later). We do not have information on the ‘other’ category and thus keep this as
unclassified indirect investment in our sample. We now still need to determine the ‘foreign’ category of
these indirect holdings, ie the other half of assets held through French investment funds. Since we
again rely on financial accounts from the QSA dataset (the same applied for the additional data from
the Fed), we don’t have information on the specific country these foreign (non-French) issuers reside

in.

If we add the information obtained in this step to the dataset, we arrive at:

Holder country Issuer country Asset Issuer class Direct Value
Denmark Denmark Debt security Domestic Yes 800
Denmark France Debt security Foreign Yes 10
Denmark Denmark Listed shares Domestic Yes 600
Denmark France Listed shares Foreign Yes 370
Denmark Ireland Listed shares Foreign Yes 110
Denmark Other countries Listed shares Foreign Yes 530
Denmark France Debt security Foreign No 16.5
Denmark France Listed shares Foreign No 33
Denmark ? Other assets ? No 2.75

In order to get these further details on the ultimate destination country of investment flows for
investment funds, we again aim to combine datasets using the IMF’s CPIS. This time, we need the look
atthe investment fund sector: another difficulty arises here, as the IMF's dataset does not, contrary to
the ICPF sector, have sector specific data on investment funds.

In order to solve this, we assume the following (A5]:
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Assumption A5: CPIS sectors’ representativeness of investment fund sector

To understand investment fund flows by counterpart country, we rely on the IMF’s CPIS dataset. This
dataset however, only has data for ICPFs, MMFs and ‘other’ financial institutions [excluding central and
commercial banks). We thus assume the ‘other financial institutions’ sector is representative of the
investment fund sector.

Note that this assumption is only applied to obtain information on the issuer countries of indirect asset
holdings, while splits of asset categories and foreign/domestic splits are based on more reliable EU
and US data (see A4).

Since the coverage of the CPIS dataset is not full for some countries, we require another assumption
(AB):

Assumption Ab: Total economy is representative of investment fund sector for some countries

For some EU countries, the CPIS dataset does not report sectoral data at all (most notably for
Luxembourg and Ireland], We thus assume the total economy reporting to be representative for the
investment fund sectors in those two countries. For all other countries where data is missing, A4 steps
in.

We reason A6 by assuming that the investment fund sector makes up a large portion of LU and |E
financial markets?4, as both economies can be considered financial centres. We compare the implied
country share of the CPIS dataset with the ECB’s Investment Funds Balance Sheet Statistics, which
give some information on (aggregate) equity and debt security holdings in different countries. When
cross-checking the shares of specific countries or regions of the IMF and ECB dataset, we conclude
that for LU and IE the aggregate economy is broadly representative of the investment fund sector (in
terms of destination countries). The only exception seems to be for the ‘non-EA’ foreign holdings. This
might be due to aggregation differences in the two datasets. We note that the share (in levels) of non-
EA foreign holdings differs across the two datasets, while the dynamics over time are comparable
across the two datasets. This gives some confidence that the data is nonetheless representative.

Going back to our illustrative example from above, we had established that Danish ICPFs indirectly,
through French investment funds, hold €16.5 in issued debt securities outside of France, €33 in non-
French listed shares and €2.75 in non-French investment fund shares. To determine the actual issuer
countries of these non-French assets, we consult, from a French investment fund perspective, the CPIS
dataset. This tells us, that French investment funds (proxied by ‘other financial intermediaries’) hold
80 percent of their foreign debt securities in Germany, and 20 percentin Spain. This leads to indirect
holdings of 16.5*0.8 = €13.2 in German debt securities and 13.2*0.2 = €3.3 in Spanish debt securities.

24 According to the QSA dataset (03 2024), investment funds in Luxembourg held around 68 percent of foreign debt
security holdings and 89 percent of foreign listed share holdings. For investment funds in Ireland the corresponding shares
are 53 percent and 93 percent respectively.
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Doing the same for listed shares (for simplicity assuming the same shares), we arrive at 33*0.8 =

€26.4 in German listed shares and 33*0.2 = €6.6 in Spanish listed shares. If we add the information

obtained in this step to the dataset, we arrive at:

Holder country Issuer country | Asset Issuer class Direct Value
Denmark Denmark Debt security Domestic Yes 800
Denmark France Debt security Foreign Yes 10
Denmark Denmark Listed shares | Domestic Yes 600
Denmark France Listed shares | Foreign Yes 370
Denmark Ireland Listed shares | Foreign Yes 110
Denmark Other countries Listed shares | Foreign Yes 530
Denmark France Debt security Foreign No 16.5
Denmark France Listed shares | Foreign No 33
Denmark ? Other assets Unknown No 2.75
Denmark Germany Debt security Foreign No 13.2
Denmark Spain Debt security Foreign No 33
Denmark Germany Listed shares | Foreign No 26.4
Denmark Spain Listed shares | Foreign No 6.6

At this point, we have followed financial flows as follows: ICPF holdings of investment fund shares to
issuer country of these investment fund shares to asset holdings of investment fund sector in issuer
country to destination of the asset holdings. From a sectoral perspective, we thus tracked from ICPF via
one investment fund to the final investment. However, investment funds as intermediaries often again
hold investment fund shares themselves. In our example above, we tracked €2.75 being held through
the following chain: Danish ICPF to French investment fund to French investment fund (and the same
for Danish ICPF to French investment fund to non-French investment fund). We thus repeat this
iteration multiple times, basically following the ‘chain’ of investment funds. We find that conducting six

iterations sufficiently decomposes indirect holdings measured.
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Having now described that the steps outlined above will be repeated multiple times, we want to revert
back to discussing assumption A4. In the first iteration which decomposes ICPF holdings of investment
fund shares, the assumption enters insignificantly, implying that ICPFs hold very few investment fund
shares outside the EU-27 and the US (<1 percent of holdings in the first iteration). All iterations after
the first one decompose investment of the investment funds into other investment funds. Generally,
this is a smaller share since re-investment of investment fund sectors in themselves are less
prevalent than investment of ICPFs in investment funds. It thus follows that the total amount of assets
still to be decomposed decreases rapidly with each iteration (see Figure A1 and description below), so
the effect of an assumption on our final results becomes smaller with each iteration. In addition,
because investment funds invest relatively more into non-EU and non-US investment funds than
ICPFs, A4 naturally is more important in each iteration after iteration one (as A4 is only relevant where

data on EU and US investment fund sectors does not suffice).
A3.3 Internal validation: number of iterations

To track the importance of each iteration of the algorithm in adding additional information to the output
dataset, we track the share of investment fund data that is used in each iteration relative to the first
iteration. In other words, we compare the starting point of each iteration with the very first starting
point, to see how much ‘depreciation’ occurs in each iteration. We find that six iterations lead to a
sufficient allocation of total investment fund shares, where the sixth iteration represents 99.99

percent of the input dataset. Figure A3.1 illustrates this for a set of countries and the total aggregate.
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Figure A3.1: Share of decomposed investment fund shares per iteration (%)
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Source: Bruegel. Notes: The share is calculated as the difference between the initial input dataset to be decomposed and
the input dataset used in each iteration, relative to the initial input dataset. The close the value to 100, the less
information the iteration adds to the algorithm. The ‘input’ datasets used here are based on the latest observation (2023-

04], holdings of investment fund shares per country.
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Appendix 4: Additional figures
The following figures show country-level information on the biases discussed in the main paper.

Home and US bias measures across countries (unit: see notes)
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