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The ability of oil investment vehicles to perfectly track spot oil has always been challenging; however, recently many vehicles
have underperformed spot oil. We study the behavior of oil futures and exchange-traded products that invest in oil futures to
document and understand the source of this tracking error. The primary reason why oil investment vehicles have
underperformed spot oil is an increase in contango in oil futures markets that we find might be related to investment crowding
and the financialization of commodity markets. We show that from 2006 to 2017, oil futures investing underperformed spot oil
and the market was in contango most of the time. Proxies for crowding, such as the concentration of major oil investors and
changes in assets under management and fund flows of major oil exchange-traded products, are associated with contango in
the futures markets and the divergence between futures and spot returns. We also provide evidence of an impact of the
financialization on oil futures prices.

Introduction

The commodity futures markets perform important functions in a modern economy. Commodity
producers and users trade in the futures markets to reduce the risk associated with price fluctuations.
Furthermore, the futures markets provide price discovery and price signals concerning aggregate demand
and supply of commodities. In an efficient market, prices should provide the best estimates of the
fundamentals driving supply and demand. Market participants can efficiently use these estimates for their
investment decisions. However, market frictions could allow other forces to affect prices. In the published
paper, the authors focus on two related phenomena, which have potential effects on futures market
prices.

The first is the financialization of commodity markets, which is the increase of financial capital invested in
commodities. The commodity markets have become a separate asset class accessible to retail and
institutional investors. In recent years, new investment vehicles have allowed investors to take an
investment position in the movement of oil prices. Furthermore, there has been a shift from active to
passive investing, which is fueling an increase in capital to passive funds such as Exchange-Traded Funds
(ETFs) and Exchange Traded Products (ETPs). The Investment Company Institute estimates that the total
assets under management by commodity ETFs increased from $1.3 billion in 2004 to $137 billion by the
end of 2022 with a peak of $150 billion in 2020. As more investors invest in the oil markets, and in
particular, the oil futures market, they might put pressure on oil prices. There is debate on whether the
financialization of commodity markets has an impact on futures prices. This impact is explained by the
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presence of frictions that limit arbitrage activity such as financial constraints (Acharya et al., 2013), lack of
liquidity (Hamilton and Wu, 2014), informational frictions (Sockin and Xiong, 2015), and benchmark
constraints (Basak and Pavlova, 2016). Even if there is an impact of the financialization on the futures
market there is also debate on whether there are effects on the physical market of oil.?

The other phenomenon is crowding, which occurs when there is an abnormal concentration of investors
on one particular side of a market (Chincarini, 1998; Chincarini, 2012). Crowding and financialization are
related concepts because both may induce prices to drift away from fundamentals. The difference is that
crowding is a more general concept referring to a supply/demand imbalance related to underlying
liquidity, not necessarily related to flows of investment funds.

In the published paper, the authors investigate whether the financialization of the commodity markets
and crowding might influence the behavior of oil futures and potentially create distortions in the oil
futures market. One extreme example occurred on April 20, 2020 when the price of the near-term
contract (May 2020) dropped to -537.63 per barrel. They use several proxies of crowding and investigate
their impact on the spread between futures and spot returns and contango. They also run a series of tests
to investigate the impact of financialization on the oil futures market. In general, they find evidence of a
link between both crowding and the financialization of commodities and the behavior of the oil futures
market.

The paper contributes to different strands of literature. First, it contributes to the literature on the
financialization of commodities by providing new evidence of the impact of financialization on the oil
futures market. Irwin and Sanders (2011) and Boyd et al. (2018) review the literature on the
financialization of commodities and conclude that there is little evidence that commodity index investing
leads to price distortions in the futures and spot commodity markets. Another recent paper by Chari and
Christiano (2017) reaches the same conclusion. There are also papers (e.g., Brunetti and Buyuksahin,
2009; Brunetti et al., 2016) that argue for positive effects of financialization in terms of reduction in spot
price volatility. The results related to the oil market are more nuanced. Some papers provide evidence
that supports the view that the financialization affects oil futures prices. Singleton (2014) finds that a 13-
week measure of change in index-fund holdings computed from the Commitment of Traders’
Supplemental data, predicts oil futures returns contracts from 2006 to 2010. Stoll and Whaley (2010) find
that for oil futures, different from the other commodity futures, there is evidence of an impact of
commodity index investment rolls on futures prices. Other papers argue for the opposite view. For
example, Hamilton and Wu (2015) find that Singleton’s (2014) finding breaks down out of sample.

Second, the paper contributes to the recent ETF literature that investigates the impact of ETF trading on
the underlying assets in the ETF portfolio. Most of the studies focus on the equity market. For example,
Da and Shive (2018) show that ETF arbitrage activity contributes to co-movement in equity returns.
Agarwal et al. (2018) document that common ETF ownership at the stock-pair level is associated with
greater commonality. Ben-David et al. (2018) provide evidence that ETFs increase the non-fundamental
volatility of the securities in their baskets. Therefore, there is evidence from the equity market that ETFs
transmit non-fundamental shocks to the underlying securities in the portfolio and this evidence is also
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supported by theoretical models (e.g., Bhattacharya and O’Hara, 2018). The results in the paper provide
support for a similar transmission in the commodity markets.

Finally, the paper contributes to the literature on crowding. Crowding has been shown to affect several
other markets, most particularly, equities, but so far, no direct examination of crowding has been done in
the commodity markets. For studies on the equity market see, among others, Chincarini (2012), Cahan
and Luo (2013), Ibbotson and Idzorek (2014), Blitz (2017), Zhong et al. (2017), Bruno et al. (2018), Brown
et al. (2022), Kinlaw et al. (2019), and Chincarini et al. (2023).

Relevance of the Research Question

The findings of this article are of interest to academics, market participants, and regulators. The futures
markets play a very important role in price discovery. They provide price signals concerning aggregate
demand and supply of commodities, which are used by market participants such as producers and
corporations that use commodities. Sockin and Xiong (2015) provide a theoretical model that highlights
that due to informational frictions, investment flow can affect futures prices and feed back to commodity
supply and demand and spot prices. Hence, distortions in the futures market can affect the real economy.

The question of crowding is becoming more important in understanding the effect that market
participants have on their investing environment. Although often it is reasonable to take prices as given,
in crowded investment spaces, this assumption is not as valid. The lack of understanding of crowding can
lead to distorted effects in the investment space with possible fire-sale cascades. Since 2006, the oil
market futures’ participants have changed due to the financialization of the oil markets. Investment
practitioners have noticed this change indirectly as their ability to track oil has seemingly deteriorated
with the increasing frequency of contango in the oil markets (see Figure 1 on the next page). In the period
1994 to 2005, the average return of rolling the near-term oil futures contract was 11% above the spot oil
return, while in the period 2006 to 2017, this reversed, lagging by a similar 11%. The funds that use oil
futures to invest in oil have experienced this drag with some of the largest funds underperforming spot
oil by 16% to as much as 26% on an annualized basis from 2009 to 2017.
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Figure 1
The Value of $100 Invested in Various Oil Strategies from 2005 to 2018
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The paper begins by documenting this important phenomenon in the oil futures market that affects oil
ETPs and mutual funds that attempt to track spot oil. The paper then investigates whether crowding,
related to the financialization of the oil market, might be the cause of some of these developments. The
authors use data from the Commitments of Traders (COT) report to construct several proxies for crowding
in the oil market to understand if crowding might partially explain the phenomena of contango and
adverse ability to track spot oil. In their attempt to understand how crowding and the financialization of
the oil market affect market behavior, the authors shed light on the movements in oil futures prices that
are driven by market participants, rather than exogenous economic activity.

Data and Analysis

In order to study the dynamics of investing in oil futures and the effects of crowding on the returns from
oil futures investing, the authors obtained WTI oil futures prices, volume, and open interest from 1983 to
2017 from Bloomberg and the CME Group. They obtained spot oil prices from the Federal Reserve of St.
Louis, the return of the one-month Treasury bill series from Kenneth French’s data library, and intra-day
data on oil futures from the TickData database. They obtained crowding data proxies from several
sources. From the Commitments of Traders report, they obtained data on the aggregate long, short, and
net (the difference between long and short) positions of oil futures traders. In particular, the long format
of the report also provides data on the concentration of positions held by the largest four and eight
traders.? They obtained ETP fund flow data from Bloomberg and the ETF Global database. They also
obtained U.S. oil inventory from the U.S. Energy Information Administration.
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In their research, the authors begin with an equation that relates the futures price to other variables. That
is, the difference between futures prices and spot prices is driven by the following relationship

rft - Tst = (m - 1)qu - Lpt—l = mAl'p - qjt (1)

Where m is the number of days until the futures contract expires, and W, = r — u — y represents the cost
of carry, which includes r (interest rates), u (storage costs), and y (the convenience vyield).

The authors hypothesize that crowding in the oil futures market affects the commodity-price relationship
through the variable, y, the convenience yield. Thus, they estimate the following equation to understand
how crowding affects the oil futures market on a weekly and daily basis.

Y, = a + YCROWD,_; + AX,_; + Y,_1 + & (2)

where Y; represents a variety of measures, such as the futures return, contango in the oil futures market,
or the difference between the futures and spot returns, CROWD,_; represents instead a variety of proxies
for crowding, including flows of funds and positions by major commodity investors, and X;_;are control
variables thought to affect the dependent variable.

Of importance are the proxies for crowding. All the crowding proxies are listed in the paper. Here we just
list a few that might be of interest (see Table 1).

Table 1
Selected Crowding Proxies in Oil Futures Market

Name Formula Description
1. Volume as Fraction of Open Interest v/0I Measures whether an abnormal amount of volume is putting
pressure on the futures market. Source: Exchanges and Bloomberg.

2. Net Concentration of 4 Largest Players |C(4L)-C(4S) Measures the percentage of futures market long by top 4
participants minus the percentage of market short by same
participants. Source: COT.

3. ETP Fund Flows as Fraction of Open ETP Flows/Ol Measures the total net flows in the four largest ETPs (USO, OIL,
Interest ETP flows USO, and DBO) that invest in oil futures divided by total open
interest converted in dollar values. Source: Bloomberg.

In the paper on which this summary is based the authors discuss many more proxies for crowding. Given
the large number of variables the authors measure crowding by extracting common factors using principal
component analysis. When testing the impact of the financialization they focus on the ETPs data.
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Results

First, the published paper documents that the average shape of the oil futures curve has changed. From
1994 to 2005, the average annualized contango for the 2nd futures contract was -4.46%, whereas for the
period 2006 to 2017, it was 7.03%. That is, the oil futures market moved from a market typically in
backwardation to a market typically in contango. This may be part of the reason why a roll strategy using
the 2nd futures contract went from outperforming spot oil by 9% per year to underperforming by 11%
per year over the same periods. Of course, part of the deteriorating performance might also have been
simply due to declining prices in the oil market. In the period from 2009 to 2017, all of the major oil ETFs
that use oil futures to obtain their exposure underperformed spot oil. This became a source of attention
for many investors and many funds. The authors also decompose futures returns into spot and roll
components. The spot component represents the change in price for a given futures contract, whereas
the roll component represents the percentage return from rolling the futures contract if the futures curve
remains constant. The authors find that a significant portion of futures returns comes from the roll return
and that this (and the associated contango) is the driver of the negative return in futures investment
strategies and ETPs that invest in oil futures.

Second, the authors extract the first two principal components from several crowding variables and find
that the first principal component is negatively associated with the following week’s difference between
futures and spot returns and positively associated with the following week’s contango.® At the daily
frequency, the authors find that fund flows and the changes in daily assets under management of major
oil ETP companies are associated with lower subsequent returns in the difference between futures and
spot. They also estimate a vector autoregressive (VAR) model. Granger causality tests provide further
evidence that crowding leads to an increase in contango and the divergence between futures and spot
returns. All the regressions using the weekly data include relevant control variables that capture
fundamental information such as the change in U.S. oil inventory from the U.S. Energy Information
Administration, the weekly change in overnight repo transactions on Treasury bonds and bills by primary
dealers, and weekly returns on the MSCI Emerging Market Asia and the S&P 500 indices.

Third, the authors identify changes in demand that are not based on information about futures price
movements. They focus on the dates when a futures contract was first acquired by the main oil ETFs.
These dates are driven by the expiration cycle of the futures rather than by fundamental changes in
demand price expectations of ETF investors. There is evidence of an impact of financial passive
investments on futures prices as the volatility of the futures returns and the correlation between the
returns of the front futures contract and the back contracts are significantly higher during these dates.

Finally, due to the financialization of commodities, the oil futures market is behaving more similar to the
equity market. The authors show two types of supporting evidence. First, they document that the
exposure of the oil market to the equity market was close to zero from 1994 to 2005 and became positive
and significant in the 2006-2017 sample period. Second, they show that in the former period there was
no impact of macro news on oil futures returns around the announcements of macroeconomic data
whereas in the latter period several macro news had a statistically significant impact on returns.
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Conclusions

In recent years, investing in oil futures has underperformed a hypothetical benchmark of spot oil, and the
oil markets have changed to being characterized by predominantly backwardation to predominantly
contango. The published paper provides evidence that the crowding in oil markets and in particular the
shift of the mass of investors on one side of the oil markets might have contributed to the contango and
distorted the relationship between spot and futures’ oil prices. More research on the causes and
implications of crowding need to be addressed. The paper also documents that the financialization of
commodities has an impact on volatility and correlations of the futures oil market and that the oil futures
market is behaving more similar to the equity market.

Endnotes

1 The published paper does not investigate the impact on the physical markets. The impact on the physical market can be
explained by futures prices signaling changes in expected spot prices and/or the financialization having an impact on the risk
premium (see Fattouh et al. 2013 for a review of this literature).

2 The entire list of variables available is available at the www.cftc.gov. In particular,
https://www.cftc.gov/MarketReports/CommitmentsofTraders/HistoricalViewable/cotvariableslegacy.html.

3 The crowding measures are constructed from several variables including commercial and non-commercial net positions.
However, the authors find that the most significant effects stem from the concentration of the top four and top eight futures
traders whereas commercial net positions are not significant.
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