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Three key takeaways

— ETFsremained resilient during the Covid-19 shock, supporting liquidity and price
discovery when underlying markets were dislocated.

— Severestressin creditand equity markets pushed investors toward ETFs as a
more reliable source of tradable liquidity.

— When futures markets were halted by circuit breakers, ETFs became a key
reference point for market pricing, especially outside US hours.
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P One of the most common questions that is asked of exchange traded funds (ETFs) is ‘How

dothey hold up in times of stress and volatility?’ Amid unprecedented market conditions
arising from the Covid-19 pandemic from March 2020 and beyond, our conclusion is

that ETF demand was not only relatively stable during this period, but ETFs also played a
critical role in liquidity provision and price discovery, helping investors navigate dislocated
underlying markets.

This blog series explores how different segments of the ETF market functioned during this
stress event, and why the ETF structure proved resilient across asset classes.

How Covid-19 impacted the markets

The scale and speed of the market shock from Covid-19 in early 2020 was extraordinary.
Equity markets experienced levels of volatility not seen since the Global Financial Crisis.
The VIX index, a widely used measure of expected volatility, closed above 80 in March
2020, briefly surpassing levels reached in 2008.' During the same month, the S&P 500
recorded two of the 10 worst daily returns in its history and suffered its largest one month
drawdown since October1931.2 These events understandably dominated market headlines
atthetime.

The dislocation in fixed income markets was equally significant and, in many respects,
more dramatic. During the Global Financial Crisis, the iBoxx Investment Grade Corporate
Bond Index declined by 15.7% from peak to trough over a period of 278 days. In stark
contrast, during March 2020 the same index fell by 23.3% in just 14 days (Figure 1). Six of
the ten worst daily moves ever recorded for the index occurred during that single month,
including a 5% decline on 18 March, the worst day in its history.? Credit volatility reached
unprecedented levels as investors struggled to assess the implications of government
lockdowns, supply chain disruptions, and collapsing demand on corporate balance sheets.

1. Source: Bloomberg
2. Ibid.
3. Ibid.
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Figure1
Drawdown comparisons by asset classes
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Source: Bloomberg, as at April 2020.

Figure 2
Number of trading days to hit max of drawdown
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Source: Bloomberg, as at April 2020.

In 2020, banks and market makers were better capitalized relative to 2008 and thus the
cash bond market continued to function. If market participants needed to sell, however,
liquidity came at a price. Fund redemptions flooded dealers with supply and record credit
volatility magnified the liquidity risk premium for dealers to warehouse inventory. It is worth
noting that this market correction took place while non-essential offices were being shut,
forcing buyside and sell-side traders to adjust to work from home (WFH) conditions. While
itis difficult to measure the direct impact of this shift in operations, we believe it further
fragmented liquidity conditions throughout 2020.

To illustrate the deterioration of credit market liquidity in March 2020, below we include a
time series of investment grade, emerging market, and high yield bond bid/ask spreads.
We can see that investment grade bid/ask spreads were 15x their normal levels, while high
yield and emerging market debt were also trading 7x and 5x wider compared to their usual
average (Figure 3). From April 2020, spreads started to normalize, however, high yield and
emerging market spreads continued to trade wider than prior to the Covid-19 selloff.
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Figure 3
Credit Market Average Bid/Ask Spreads
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Source: Invesco, Virtu, as at December 2020.

Howdid ETFs hold up?

As the Covid-19 crisis began to impact financial markets, ETFs saw a sharp increase in
secondary market trading volumes, both on-exchange and over the counter (OTC). From
the first week of March 2020, European ETF trading volumes increased to over two times
their average 2019 volumes (Figure 4), and European equity ETFs accounted for 30% of all
equity trading on the busiest days of this period.*

Investors that had difficulty accessing liquidity in underlying equity and fixed income
markets, turned to ETFs as a source of liquidity and price discovery, leading to an
extraordinary increase in secondary market trading volumes.

ETFsalso proved a vital source of price discovery, as pricing underlying instruments was
difficult for investors due to the lack of liquidity in certain market segments.

Figure 4
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Source: Invesco, Bloomberg, as at December 2020.

4. Ibid.
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Equities: Theimpact of circuit breakers

Although all assets were impacted by the Covid-19-related market volatility, equity ETFs
faced their own challenges at the start of the turbulence. The S&P 500 Index saw two

of its worst 10 days ever recorded as well as the largest one-month drawdown since
October1931. Such volatile swings led to circuit breaker levels being triggered on one
of the most liquid futures products globally, the E-mini S&P 500 futures. Circuit breakers
were introduced to curb panic-selling and are typically triggered when indices, such as
the S&P 500 Index, face sharp quick drawdowns.

A 7% declineinthe S&P 500 Index will trigger a Level 1 circuit breaker which results in
trading being halted for 15 minutes for the NYSE cash equity market and all US-based
equity index futures and options, including E-mini S&P 500, Micro E-mini S&P 500, and
S&P 500 futures and options. The next trigger is a 13% decline (Level 2 circuit breaker)
where trading will be halted for additional 15 minutes. Finally, the last triggeris a20%
decline (Level 3 circuit breaker) in the S&P 500 Index that will terminate trading for the
remainder of the trading day.

Theserules are in place during US market hours, however when US underlying futures
are being traded out of US hours, stricter provisions apply. In such cases there is a hard
upside and downside limit of 7% that, if triggered, the market stops trading until the US
market opens. This meant S&P 500 Index futures were unable to be traded soon after
European markets had opened upon the first 7% decline trigger being reached. Between
Sunday 11 March and Monday 12 March 2020, the trading of E-mini S&P 500 futures was
stopped for almost 12.5 hours.

In EMEA, and particularly outside US trading hours, ETF market makers reference the
E-mini S&P 500 futures as a vehicle for hedging US exposures and providing market
liquidity. With access to the E-mini S&P 500 futures halted until US markets opened,
market makers had to quickly adjust their hedging models. ETFs swiftly adapted and
became the only reference point for the S&P 500 Index during the peak of the COVID-19-
related market turmoil.

Figure 5
S&P 500 Futures Circuit Breakers
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Source: Invesco, Bloomberg, as at March 2020.

Taking 9 March 2020 as an example (Figure 6), ETFs were the only reference point for
the S&P 500 Index as trading in E-mini S&P 500 futures had stopped. We saw infrequent
trading in the first hour of the trading session as investors and market makers took step
backin order to adjust to the new regime. After the first hour, markets settled however
spreads were wider than normal, but stable until US markets opened. At the open of the
New York Stock Exchange (NYSE), a Level 1 circuit breaker was immediately triggered
causing volatility and hence spread widening, however as we can see from the chart,
spreads normalized shortly after trading resumed in cash and futures markets.
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Figure 6
S&P 500 Futures Circuit Breakers - 9 March 2020
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Source: Invesco, Bloomberg, as at March 2020.

Inthe next articles in this series, we will examine these dynamics in more depth, focusing
specifically on fixed income ETFs and commodity ETFs, and exploring the broader lessons
fromthe COVID 19 stress episode for investors, market makers, and regulators.
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Investmentrisks
The value of investments and any income will fluctuate (this may partly be the result of
exchange rate fluctuations) and investors may not get back the fullamount invested.

Investments focused in a particular sector, such as technology, are subject to greater risk,
and are more greatly impacted by market volatility, than more diversified investments.

There arerisks involved with investing in Exchange-traded Funds (“ETFs”), including
possible loss of money. Index-based ETFs are not actively managed, and the return of
index-based ETFs may not match the return of the Underlying index. Actively managed
ETFs do not necessarily seek to replicate the performance of a specific index. Both
index-based and actively managed ETFs are subject to risks similar to those of stocks,
including those related to short selling and margin maintenance requirements. Equity risk
is the risk that the value of equity securities, including common stocks, may fail due to both
changes in general economic and political conditions that impact the market as a whole, as
well as factors that directly related to a specific company or its industry.

This material is for informational purposes only and is not intended as investment advice.
Views expressed are based on market conditions at the time of writing and are subject to
change.

Important information

Thisdocumentis for Professional Clients only in Dubai, Jersey, Guernsey, the Isle of Man, Continental
Europe (as defined below) and the UK; for Institutional Investors only in the United States; for
Professional/Qualified/Sophisticated Investors in Bahrain, Kuwait, Oman, Qatar, Saudi Arabiaand the
United Arab Emirates; for AFPs and Qualified Investorsin Chile; for Qualified Clients/Sophisticated
Investorsin Israel; for Sophisticated or Professional Investorsin Australia; in New Zealand for
wholesaleinvestors (as defined in the Financial Markets Conduct Act); for Professional Investors
inHong Kong; for Qualified Institutional Investors in Japan; in Taiwan for Qualified Institutions/
Sophisticated Investors; in Singapore for Institutional/Accredited Investors; for Qualified Institutional
Investors and/or certain specificinstitutional investors in Thailand; for certain specific sovereign
wealthfunds and/or Qualified Domestic Institutional Investors approved by local regulators only in

the People’s Republic of China; for certain specific institutional investors in Malaysia uponrequest;

for certainspecificinstitutional investors in Brunei; for Qualified Professional Investors in Korea; for
certain specificinstitutional investorsinIndonesia; for qualified buyersin Philippines for informational
purposes only; in Canada, thisdocumentisrestricted toi) accredited investors and ii) permitted clients
asdefined under National Instrument 45-106 and 31-103 respectively. Itis notintended for and should
notbedistributedto orrelied upon by the public or retail investors. Please do not redistribute this
document.

Forward-looking statements are not a guarantee of future results. They involve risks, uncertainties, and
assumptions. There can be no assurance that actual results will not differ materially from expectations.

This is marketing material and not financial advice. Itis not intended as arecommendation to buy or sell
any particular asset class, security, or strategy. Regulatory requirements that require impartiality of
investment/investment strategy recommendations are therefore not applicable nor are any prohibitions
totrade before publication.

By accepting this document, you consent to communicate with usin English, unless youinform us
otherwise. Dataas at April 2026, unless otherwise stated.

For the distribution of this document, Continental Europe is defined as Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Italy, Ireland, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, and
Switzerland.

Allarticlesin this publication are written, unless otherwise stated, by Invesco professionals. Views and
opinions are based on current market conditions and are subject to change. This publication does not form
part of any prospectus. This publication contains general information only and does not take into account
individual objectives, taxation position or financial needs. Nor does this constitute arecommendation of
the suitability of any investment strategy for a particularinvestor.
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This publicationis notaninvitation to subscribe for sharesinafund norisit to be construed as an offer
tobuy orsellany financial instruments. As with allinvestments, there are associated inherent risks. This
publicationis by way of information only. This document has been prepared only for those persons to
whom Invesco has providedit. It should not be relied upon by anyone else and you may only reproduce,
circulate and use this document (or any part of it) with the consent of Invesco. Asset management services
are provided by Invescoinaccordance with appropriate local legislation and regulations.

This publicationisissued:

- inHongKong by Invesco Hong Kong Limited = BE1% & &1 HBR/AE), 45/F, Jardine House,
1Connaught Place, Central, Hong Kong.

- inSingapore by Invesco Asset Management Singapore Ltd, 9 Raffles Place, #18-01Republic Plaza,
Singapore 048619.

- inTaiwan by Invesco Taiwan Limited, 22F, No.1, Songzhi Road, Taipei 11047, Taiwan (0800-045-066).
Invesco Taiwan Limited is operated and managed independently.

- inJapanby Invesco Asset Management (Japan) Limited, Roppongi Hills Mori Tower 14F, 6-10-1
Roppongi, Minato-ku, Tokyo 106-6114; Registration Number: The Director- General of Kanto Local
Finance Bureau (Kin-sho) 306; Member of the Investment Trusts Association, Japan and the Japan
Investment Advisers Association.

- inAustraliaby Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street, Melbourne,
Victoria, 3000, Australia which holds an Australian Financial Services Licence number 239916.

Thisdocument has been prepared only for those persons to whom Invesco has providedit. It should not
be relied upon by anyone else. Information contained in this document may not have been prepared or
tailored for an Australian audience and does not constitute an offer of a financial product in Australia. You
may only reproduce, circulate, and use this document (or any part of it) with the consent of Invesco.

Theinformationinthis document has been prepared without taking into accountany investor’s
investment objectives, financial situation or particular needs. Before acting on the information the
investor should consider its appropriateness having regard to their investment objectives, financial
situation, and needs.

You should note that this information:

- may contain references to dollar amounts which are not Australian dollars;

- may contain financial information whichis not prepared inaccordance with Australian law or practices;
- may not address risks associated withinvestment in foreign currency denominated investments; and

- doesnotaddress Australiantaxissues.

inNew Zealand by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia which holds an Australian Financial Services Licence number
239916.

Thisdocument isissued only to wholesale investors (as defined in the Financial Markets Conduct Act) in
New Zealand to whom disclosure is not required under Part 3 of the Financial Markets Conduct Act. This
document has been prepared only for those persons to whomit has been provided by Invesco.

Itshould not be relied upon by anyone else and must not be distributed to members of the public

inNew Zealand. Information contained in this document may not have been prepared or tailored for
aNew Zealand audience. You may only reproduce, circulate and use this document (or any part of it)
withthe consent of Invesco. This document does not constitute and should not be construed as an offer
of, invitation or proposal to make an offer for, recommendation to apply for, an opinion or guidance on
Interests to members of the publicin New Zealand. Applications or any requests for information from
persons who are members of the publicin New Zealand will not be accepted.
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- inthe United States by Invesco Advisers, Inc., 1331Spring Street NW, Suite 2500, Atlanta, Georgia
30309, USA.

- inCanadaby Invesco CanadaLtd., 16 York Street, Suite 1200, Toronto, Ontario M5J OE6.

- inAustriaand Germany by Invesco Management S.A., President Building, 37A Avenue JF Kennedy,
-1855 Luxembourg, regulated by the Commission de Surveillance du Secteur Financier, Luxembourg.

- inBelgium, Denmark, Finland, France, Greece, Italy, Ireland, Luxembourg, Netherlands, Norway,
Portugal, Spainand Sweden by Invesco Management S.A., President Building, 37A Avenue JF Kennedy,
L-1855 Luxembourg, regulated by the Commission de Surveillance du Secteur Financier, Luxembourg.

- inDubai, Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates by Invesco Asset
Management Limited, Index Tower Level 6 - Unit 616, P.O. Box 506599, Al Mustagbal Street, DIFC, Dubai,
United Arab Emirates. Regulated by the Dubai Financial Services Authority.

- inthelsleof Man, Jersey, Guernsey and the UK by Invesco Asset Management Limited, Perpetual
Park, Perpetual Park Drive, Henley-on-Thames, Oxfordshire, RG9 1HH, United Kingdom. Authorised and
regulated by the Financial Conduct Authority.

- inSwitzerland by Invesco Asset Management (Schweiz) AG, Talacker 34,8001 Zurich, Switzerland.

- inlsrael by Invesco Asset Management Limited, Perpetual Park, Perpetual Park Drive, Henley-on-
Thames, Oxfordshire RG9 1HH, UK. Authorised and regulated by the Financial Conduct Authority.
This document may not be reproduced or used for any other purpose, nor be furnished to any other
person other than those to whom copies have been sent. Nothing in this document should be
considered investment advice or investment marketing as defined in the Regulation of Investment
Advice, Investment Marketing and Portfolio Management Law, 1995 (“the Investment Advice Law”).
Investors are encouraged to seek competentinvestmentadvice fromalocally licensed investment
advisor prior to making any investment. Neither Invesco Ltd. nor its subsidiaries are licensed under the
Investment Advice Law, nor doesit carry the insurance as required of a licensee thereunder.
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