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Abstract

The rapid growth in exchange-traded fund (ETF) markets creates potential risks to investor
protection and financial stability. Using a unique transactions dataset, we present initial
facts about participation in ETF primary markets and our preliminary analysis of the
behaviour of liquidity providers in times of stress. We find ETF primary markets are highly
concentrated, particularly for fixed income ETFs, where concerns about ‘liquidity mismatch’
have been raised. However, our preliminary analysis of stress events provides some
evidence that alternative liquidity providers ‘step in’ during times of market disruption. We
do not observe other immediate features of participation that raise concerns about financial
stability.
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Introduction

Over the last decade there has been a sharp rise in passively-managed funds - these have
grown from 8% in 2007 to 20% of global funds’ Assets Under Management (AUM) a decade
later. This increasing popularity of passive investment has been underpinned by a strong
expansion in index mutual funds and even faster growth in Exchange-Traded Funds - or
ETFs.

In most cases ETFs track the returns of an index, like passive mutual funds. However, they
are different to mutual funds as they allow intraday trading of their shares.

ETF shares are created or redeemed in primary markets by Authorised Participants (APs)
and then exchanged between investors on the secondary market. As a share of total
passive AUM, ETFs have grown from 30% in 2007 to 40% in 2017.

ETFs provide a flexible option to gain exposure to underlying asset markets, traditionally
equities but recently also fixed income. As a result, they have become increasingly popular
with both retail and institutional investors. Beyond providing convenient, diversified access
to an asset class or a market, they also facilitate hedging and can sometimes provide
arbitrage opportunities.

Following their increasing popularity, concerns have been raised about potential risks to
financial stability from the rapid growth in ETFs. This is particularly relevant for fixed
income ETFs, which have a greater risk of liquidity mismatch when they are invested in
relatively illiquid underlying bond markets.

Our research on ETFs uses unique regulatory data to shed light on a number of open
questions about the impact of ETFs on market functioning and systemic risk.

We recently presented initial insights from our work at a joint Financial Stability Board /
I0OSCO workshop on "ETFs and market liquidity’ in Washington D.C. Our early research
provides a new lens on the resilience of liquidity provision in ETF primary markets.

We find that these markets are concentrated, especially in fixed income ETFs, but also see
signs of alternative liquidity providers ‘stepping up’ in times of stress.

In particular, we find:

o Most APs are split between Investment/Wholesale Banks (IWBs) and Principal
Trading Firms (PTFs). These account for 32 of the 34 active APs in our sample.

o There is a high level of concentration among APs. The 5 most active APs are
responsible for about 75% of overall reported primary market volumes (across all asset
classes). Concentration is particularly pronounced in the fixed income market, with the top
5 APs there accounting for around 91% of overall volumes and the top AP itself accounting
for 51%.

Following various stress events with a marked rise in fixed income redemptions, we
observe:

. An expansion in the overall number of APs active in fixed income ETFs.

. A decrease in concentration amongst the most active APs in fixed income ETFs.

August 2019 4



https://www.bis.org/publ/qtrpdf/r_qt1803j.htm

Research Note Fixed income ETFs

We also observe a similar pattern in equity ETFs in 2018 stress events. Our analysis
therefore provides tentative evidence that alternative liquidity providers step into the
market to some extent during times of stress.

International context and previous research

ETFs accounted for approximately $400m of AUM in 2005. ETFGI data shows the
corresponding figure for 2019 is over $5tn. Such rapid growth has attracted the attention
of national and international regulators and policy makers.

The 2019 work program of the International Organization of Securities Commissions
(IOSCO) commits to further work on ETFs from both an investor protection and market
integrity perspective. The same program will see IOSCO collaborate with the Financial
Stability Board (FSB) on its work on potential financial stability risks from the impact of
ETFs on market liquidity.

While there is existing research on ETFs, there has been limited work on the role of APs in
the primary market and their potential impact on financial stability.

Several papers have studied ETFs and secondary market liquidity. These generally
investigate the liquidity of ETFs and their underlying instruments, providing evidence on
the main drivers of liquidity. Much of this literature focuses on the relation between ETFs
and portfolio constituents. Examples include Marshall et al (2015), which suggests a strong
relation between ETFs and underlying stocks’ liquidity. More recently, Ben-David et al
(2019) conclude that ETFs tend to be more liquid than their underlying components,
attracting a new breed of high-frequency investors whose demand shocks can lead to
higher volatility in the underlying securities.

A different strand of literature focuses more on the intrinsic characteristics of ETFs.
Subrahmanyam (1991) documents how diversification makes ETFs more liquid than the
underlying securities. Pham et al (2019) show how liquidity for an active ETF is lower than
its weighted average underlying liquidity and that diversification has a negative impact.
Pan & Zeng (2017) investigates the structural incentives faced by APs who are also market
markers in the secondary market, and when the incentives from their different roles may
mean their different roles conflict.

Despite the relatively developed literature on secondary market liquidity, very little work
has been conducted exclusively on primary markets. Antoniewicz et al (2015) is the only
work we are aware of that directly addresses the role of APs solely as liquidity provider in
the primary market. Relying on a survey by the Investment Company Institute, the report
describes the role of APs and provides a basic description of their behaviour.

The functioning of an ETF

ETFs are exchange-traded products that combine the features of traditional open-end and
closed-end funds. Like traditional open-end funds, units can be created and redeemed in
the primary market. However, unlike traditional open-end products, most ETF investors
trade shares in the fund in secondary markets, rather than with the fund transfer agent
under the rules laid out in the fund prospectus.
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Only a specific category of investors, called Authorised Participants (APs), can create and
redeem shares. Like closed-end funds, end-investors can buy the shares of an ETF in the
secondary market. So, net buying or selling by end investors in the secondary market does
not immediately or directly result in inflows and outflows in the ETF, because APs and
market-makers act as a ‘buffer’ between investors and the fund.

Figure 1 gives an illustration of the mechanism underlying the creation and redemption of
shares in an ETF.

Figure 1: ETF ecosystem
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Source: adapted from Pan & Zeng (2017)

APs’ ability to transact in both primary and secondary market gives them a unique
opportunity to arbitrage price discrepancies between the ETF and the basket of underlying
securities. Liquidity of the underlying securities, fees and available trading technologies
play a key role in determining how wide the price gap needs to be to make this arbitrage
profitable.

Nonetheless, APs generally use more complex strategies than ‘buying the undervalued
asset and selling the overvalued asset’, which are strictly dependent on their portfolios’
broader risk exposures. A great deal of attention has been paid to the arbitrage mechanism
as providing a strong incentive for APs to trade. But most ETF activity is driven by market
making in the secondary market, with inventory adjustments causing creations and
redemptions in the primary market.

ETFs have grown rapidly in recent years, reaching about $5.3tn of AUM globally. With a
share of around 80%, equities are by far the largest asset class in which ETFs are invested.
Fixed income ETFs represent the second largest category and contribute approximately
18%. Our analysis of Bloomberg data (November 2018) shows over half of these are
invested in investment grade instruments.

This rapid growth has attracted the attention of both domestic and international regulators
and policy makers. Everyone recognises that low fees and easy access to liquidity are
positive features that underpin the success of ETFs. However, questions have been raised
as to whether ETFs would still able to offer the expected level of liquidity in times of market
stress, and the potential financial stability consequences if not.
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ETFs holding less liquid assets, such as high yield corporate bonds, may be more exposed
to such a scenario. For these types of funds, the " liquidity mismatch’ between investors’
expectation that they can redeem and the liquidity of the underlying portfolio can be
significant.

Regulators and policy makers want to assess whether APs will continue to be able (and
willing) to create and redeem shares in the primary market in stressful periods. We provide
an initial answer to this question in our analysis.

Data

We constructed a unique dataset following a regulatory data request to ETF manufacturers.
The dataset includes all primary market transactions for EU-domiciled ETFs from a sample of
ETFs managed by 4 of the largest global issuers.

The dataset covers daily creations and redemptions for 257 ETFs ($381bn AUM),
representing around 7.2% of the $5.3tn managed by ETFs globally. It contains each
transaction (both creations and redemptions) of ETF units that takes place between the AP
and the manufacturer over our sample period 2016 to 2018.

Figure 2 shows the split of ETFs in our dataset. Equity ETFs are the largest share of AUM
(66%), followed by fixed income (33%) and commodities (1%).

Figure 2: Share of AUM & volume by asset class - ETF primary market 2016-
2018
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Source: firm data, FCA calculations

Despite the significantly lower share of fixed income ETFs AUM relative to equity ETFs, fixed
income ETFs account for a similar level of aggregated volumes to equity ETFs. A possible
explanation for this is that investors use fixed income ETFs to manage their exposure to the
asset class as a whole. In other words, while it is easy to manage the exposure to stocks by
trading them directly, it is relatively easier to manage exposure to fixed income products by
trading ETFs.

Table 1 reports summary statistics for daily creations and redemptions of individual ETFs in
each asset class. The maximum is calculated as the largest reported creation/redemption at
daily level across ETFs that have been traded.
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Besides redemptions in commodities, all other asset classes show primary market activity
most of the days during the 3-year period, both in creations and redemptions.

Commodity ETFs report the lowest average redemption activity by a large margin. Equity
and fixed income ETFs show similar statistics for redemptions. Nonetheless, it is a fixed
income ETF that registers the largest daily redemption over the considered period.

Table 1: Summary statistics of creations and redemptions of ETF units by asset
class (millions of USD)

% of active
days Max Mean Median
Commodities | 34.9 254.9 9.1 4.3
Redemptions | Equity 98.3 519.9 17.6 7.8
Fixed income | 97.2 732.4 16.5 7.6
Commodities | 75.9 142.0 7.0 2.5
Creations Equity 99.2 664.6 17.3 7.2
Fixed income | 99.3 474.6 13.2 5.3

Source: firm data, FCA calculations

Participation in ETF primary markets

There is little literature that details the types of participants active in the ETF primary
market. This section provides an overview of the types of firms who participate in this
market and reports market concentration.

We classify APs into three broad categories based on high-level differences in business
model and type of engagement with ETF markets:

1. Investment/Wholesale Banks (IWBs)
2. Principal Trading Firms (PTFs)
3. Broker Dealers (BDs)

IWBs are traditional banks which have a branch of their business that acts as an AP. IWBs
have been active in ETFs since the asset class was created and must usually meet strict
capital requirements.

PTFs are relatively newer firms who tend to be more focused on certain sub-sectors of the
ETF market, such as fixed income. As they are not involved in the traditional banking
business, they tend to have less rigid capital constraints. This, combined with the use of
sophisticated technology for high-frequency trading, allows PTFs to run a larger balance
sheet and manage risk more effectively.

BDs combine brokerage business with proprietary trading. They rarely act as an AP.

As Figure 3 shows, the majority of APs are IWBs followed by PTFs. There are only a small
number of BDs.
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Figure 3: Breakdown of APs by type
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Source: firm data, FCA calculations

While there are fewer PTFs than IWBs, PTFs are by far the most active group in the primary
market - accounting for 80% market share across asset classes (see Figure 4). Their
combined market share is even higher in fixed income ETFs where collectively they account
for 82% of creations and 79% of redemptions overall. While PTFs have relatively balanced
activity across fixed income and equity ETFs, IWBs appear to focus disproportionately on
equity ETFs.

Figure 4: Primary market volumes (USD billion) by type of AP
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Source: firm data, FCA calculations

We also observe significant concentration among APs (see Figure 5). We define AP activity
as the aggregation of creation and redemption volumes over the sample period. Using this
definition, the 5 most active APs account for around 75% of the observed primary market
volumes. The remaining 25% of volume is spread across 29 APs.

Concentration is particularly high in fixed income ETFs, where the top five APs account for
around 91% of overall volumes and the top AP itself accounts for 51%. The largest market
shares are taken up by PTFs.
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Figure 5: Market share of 5 most active APs

100% 1 100%
90%
80%
70%
60%
50%
1 40%
30%
20%
10%
0%

90% |
80%
70%
60% |
50% I
40%
30%
20%
10%

0%

Fixed Income

= PTFs » |WBs

Source: firm data, FCA calculations

Resilience of liquidity in primary markets during times of
stress

The international regulatory community has highlighted risks in the way APs behave in times
of stress. Would APs be willing to step up and participate in the market if, for any reason,
investors were engaged in heavy selling? To provide a partial answer to this question we
investigated the primary market behaviour of APs during these periods.

We first identify periods of stress, focusing on time periods that exhibit peaks in both the
amount of overall redemptions and in broader market volatility (as measured by the VIX
index).

Figure 6 highlights three potential stress periods in our sample. This is aggregated across all
asset classes. The stress periods identified are:

1. the U.S. Presidential Election in November 2016

2. a volatility spike in February 2018, and

3. an early December 2018 fixed income sell-off, ahead of the mid-month volatility

spike

It is interesting that we do not observe a spike in redemptions in the period around the Brexit
referendum in June 2016.
Because of the higher liquidity mismatch between the heavily traded fixed income ETFs and
less liquid underlying securities, we focus our analysis on fixed income ETFs. Due to the
severity of the event, the rest of this note focuses in more detail on the findings from our
analysis of the impact of the 2016 US Presidential Election. The results are similar, though
less pronounced, for the two other stress events we identify in Figure 6 (see the Annex for
similar charts).
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Figure 6: Monthly market volumes versus VIX index
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Figure 6 also shows there were net outflows for ETFs around the US Presidential Election stress
event — the only period in our sample where this happens. In all other cases, even when
redemptions spike, redemptions always remain below the level of creations (ie there are net
inflows), which is consistent with the global growth observed in the sector in the last years.

This suggests that studying this particular event is likely to be a natural starting point for
understanding AP behaviour, since it shows the greatest stress in primary market liquidity.

Figure 7: US election - volume of redemptions and number of APs active in fixed
income ETFs
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To assess the potential for other liquidity providers to step-in at times of stress we looked at
two indicators:

(i) the number of APs active around the event, and
(i) the market share of the three most active APs on each day around the stress event

We can observe from both Figure 7 and Figure 8 that, following the US Election there was
a significant increase in the volume of redemptions in fixed income ETFs. This is consistent
with the aggregated data we showed in Figure 6.
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How did APs respond during this period?

Figure 7 shows the number of active APs in the days leading up to and following the US
Election. We can observe that their number increased significantly, from an average of
around 3 in October to an average of around 6 in the two weeks following the Election.
This suggests that some other (typically less active) APs become active in the market
during this period of stress.

Figure 8 looks at market concentration around the time. The combined market share of
the 3 most active APs! declines following the stress event, from around 95% to around
85%. This suggests that other APs have become more active. There are signs that typically
less active APs are absorbing a relatively higher proportion of redemption volumes.

Figure 8: US election — volume of redemptions and market share of top 3 APs in
fixed income ETF redemptions
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Taken together these results suggest that, despite the primary markets being highly
concentrated, lower activity APs can ‘step up’ and act as alternative liquidity providers in
times of stress. Though we have not analysed why this happens, it is possible that the
arbitrage opportunities that emerge from the selling pressure in the secondary market
during times of market stress — which would likely result in the ETF trading at a discount
to the value of the underlying — make it profitable for less active APs to enter and provide
the necessary liquidity.

Conclusions and directions for future research

This paper presents some facts about participation in ETF primary markets and some initial
evidence about the behaviour of liquidity providers in times of stress. On one hand, we
find that ETF primary markets are highly concentrated, particularly so for fixed income
ETFs. On the other, we find preliminary evidence that alternative liquidity providers step
in during times of market stress. We did not observe any other behaviour that would raise
concerns for financial stability.

! To show this we have calculated the market share of the 3 most active APs on each day. The firms that are
amongst the top 3 may change day to day. This is calculated based on redemption volumes in fixed income ETFs.
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But this analysis is just the first step in investigating the resilience of ETF markets. By
combining unique regulatory data from primary markets, secondary markets, and markets
for underlying assets, our future work will systematically explore the links between ETFs
and stability. This will allow us to address some of the more complex questions currently
being debated, such as how the primary and secondary markets for ETFs interact with the
market in the underlying securities.

Resilience is a particular concern for ETFs with less liquid underlying assets, so we will also
be extending our analysis to this aspect of fixed income ETFs.
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Annex

The analysis in this research note focuses on AP behaviour in response to the market stress
around the 2016 US Presidential election. However, Figure 6 also highlights two other
events that may be of interest — one in February 2018 and one in December 2018. While
these two additional events do not see net outflows in the primary market (like we observe
around the 2016 US Presidential election), they both see a sharp spike in redemptions at
the same time as a spike in broader market volatility (as measured by the VIX index).

For both events we observe similar dynamics to those we discuss in the main body of this
research note. Below we provide charts equivalent to those in Figures 6 and 7 for these
two additional stress events.

Figure 9: February 2018 - volume of redemptions and number of APs active in
fixed income ETFs
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Figure 10: February 2018 - volume of redemptions and market share of top 3 APs

in fixed income ETF redemptions
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Figure 11: December 2018 - volume of redemptions and number of APs active in

fixed income ETFs
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Figure 12: December 2018 - volume of redemptions and market share of top 3

APs in fixed income ETF redemptions
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