-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by RERO DOC Digital Library

h e ¢

Haute école de gestion
Geneve

Why can crude oil traders take advantage of a Super-Contango
while agricultural traders cannot? When the same market
principles apply, why traders of different commodities cannot
take advantage in a similar manner?

Bachelor Project submitted for the degree of

Bachelor of Science HES in International Business Management

by
Loris BELTRAMELLO

Bachelor Project Advisor:
Robert PILLER, Lecturer

Geneva, June 4" 2018
Haute Ecole de Gestion de Genéve (HEG-GE)

International Business Management

de Suis


https://core.ac.uk/display/162134167?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




Declaration

This Bachelor Project is submitted as part of the final examination requirements of the
Haute Ecole de Gestion de Genéve, for the Bachelor of Science HES-SO in International

Business Management.

The student accepts the terms of the confidentiality agreement if one has been signed.
The use of any conclusions or recommendations made in the Bachelor Project, with no
prejudice to their value, engages neither the responsibility of the author, nor the advisor

to the Bachelor Project, nor the jury members nor the HEG.

‘| attest that | have personally written this work without using any sources other than
those cited in the bibliography. Furthermore, | have sent the final version of this
document for analysis by the plagiarism detection software stipulated by the school and

by my advisor”.

Geneva, June 41" 2018

Loris BELTRAMELLO

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
Loris BELTRAMELLO i



Acknowledgements

First of all, | would like to thank my advisor, Mr. Robert PILLER, professor at the Haute
Ecole de Gestion, for his precious advice, his availability and time dedicated to answering
my questions from the beginning until the end of this bachelor thesis. The commodity
trading class taught by Mr. PILLER allowed me to acquire the necessary tools and

knowledge to accomplish this exercise.

| also would like to thank Mr. Nicolas DEPETRIS CHAUVIN and Mr. Christophe

COURBAGE for their time and advice concerning the selection of my research question.

| would like to express my sincere gratitude to Mr. Jean-Baptiste HERMANN and Eric
ABOUSSOUAN for their presentations and the time devoted to discussing and giving

their opinions on the subject.

Finally, | would like thank Danielle VAN UCHELEN for reading and correcting my thesis

and my family for their support and patience.

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
Loris BELTRAMELLO ii



Executive Summary

Trading is a very competitive and low margin business regardless of the type of
commodity traded. There are multiple ways for traders to make profits and capture value

along the supply chain especially when there is a disruption in the supply and demand.

In 2009, crude oil saw its price decrease by 78.6% while the price of the futures contract
was abnormally high compared to the spot price. Oil traders saw the arbitrage
opportunity and took advantage of the situation in order to reap the profits. This
phenomenon is well known within the industry under the name of Super-Contango. It
happened again 6 years later in 2015. On the other hand, despite the fact that the same
principles apply in the grain trading business, the Super-Carry phenomenon is not as

well known.

This paper aims to investigate and demonstrate the reasons that prevent the agricultural
market from having a Super-Carry. The thesis seeks to compare oil traders and
agricultural traders in terms of storage management, market structure, market

opportunity, the supply chain and the commodity itself.

The first part of the research focuses on the large trading companies in both industries
and the collection of possible information in their financial report. The purpose of this
analysis is to estimate the inventory management in order to define how many days the
companies are holding their stocks. The results showed that agricultural companies
intentionally keep their inventory longer. Agricultural firms were reducing their storage
capacity and the tendency that oil companies rent their tanks while silos and warehouse

are owned by the grain traders.

The second part of the study focuses on the market structure as general, seasonality
implies many parameters. Analysis demonstrates that the overall storage capacity
divided by the daily production is much more important for grain than crude oil. The
observations showed that seasonality creates a supply and demand predictability in the
grain market. This predictability allows traders to anticipate and speculate not on the flat

price but on the basis?.

1 The basis is the price difference between spot and futures contract (spot — contract +1M)
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Indicators suggest that Super-Carry has occurred. However, it is not considered as
attractive or potentially profitable as Super-Contango. Therefore, only the professionals

are aware of it and not the public.
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1. Introduction

Firstly, the author would like to describe how this research paper is structured and
organized. The purpose of the introduction is to explain and define the theoretical
principles that are involved in this bachelor thesis; mainly the working and the meaning
of a forward curve, the definition of the Super-Contango, the historical facts concerning
the two previous Super-Contangos, under what circumstances they occurred and the
problem statement that he is trying to resolve. The literature review is also part of the
introduction as it includes and gathers existing research papers, recent articles and
statements from trading companies on the subject. The literature review has been split

between oil and agriculture.

The analysis part includes the methodology used in order to conduct the research and
the study of the collected data. The first part of the analysis is based on the financial
report published by the most relevant companies within their industry using the turnover
ratio. The turnover ratio was then compared between companies and the industry in
order to understand the different patterns between the crude and agricultural business.
Qualitative data has been collected as well through discussions with professionals
working in the sector who agreed to give their opinions on why a Super-Carry does not
exist and for what reasons.

Based on these discussions with professionals, secondary quantitative data has been
collected from reliable sources such as EIA, USDA and Index Mundi in order to compare

the overall production compared to the overall storage capacity.

Furthermore, the cost to store grains has been explained in detail in order to understand
how the cost of carry is computed and what kind of cost has to be taken into account
compared to oil which seems to involve less parameters. In addition, the market

structure and seasonality are defined in order to understand what this implies for traders.

Finally, the discussion part summarises the findings of this research paper, the overall
results and the conclusion of the stated problem. It states the current situation and the
coming trends and changes, what the changes are for trading companies and how they

can react in order to stay attractive as part of the producer-consumer transaction.
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1.1 Basics of forward curve

In order to understand this research paper, it is essential to define and introduce the
concept of the forward curve as an important part of the work involves the use of forward

and futures contracts.

Futures contracts are essential for traders. As commodity trading is a very low margin
business, the need to hedge is mandatory in order to avoid price risk and lock-in their

margin made on the transaction.

A forward curve reflects a series of futures/forward contracts arranged together
representing the day’s tradable price for a future specified delivery date. It is very
important to specify that the forward curve is not a price forecast, it represents the current

price for future delivery, thus it is a market indicator for today.
As an example, below is a typical forward curve for WTI Crude oil.

Table 1 — Crude oil forward curve example

FORWARD CURVE - CRUDE 0OIL

63.4
63.5

63 62.7

6815

62

62
615

51
S5pPOT CONTRACT +1M CONTRACT +2M CONTRACT +3M CONTRACT #4M
The first column represents the spot price, meaning the price for physical delivery today,
the second column is the current price for delivery in 1 month after the spot, the third is

the current price for delivery 2 months after the spot and so on.

When the forward curve is an upward curve we will call it “Contango”, on the contrary, a

downward curve is called “Backwardation”.
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Table 2 — Forward curve in Contango and Backwardation

BACKWARDATION V5 CONTANGO

&6 -
BACKWARDATION CONTANGD

PRICE

G2 /
61

i
SPOT COMNTRACT +1M CONTRACT +2M CONTRACT +3M CONTRACT +4M

As mentioned above, the forward curve does not represent a price forecast. However, it
is a great tool that gives an insight into the market current supply and demand. The basic
principle is the following: when the curve is Contango, the supply>demand, the market
is oversupplied. In the opposite case the market is undersupplied, supply<demand when
the curve is in backwardation. The two terms are used for all commodities except
agricultural commodities, a trader working with corn for instance will use “Carry”

(Contango) and “Inverse” (Backwardation).

Generally, the forward curve should be in Contango if there is no oversupply or
undersupply, buying the goods at the spot price is less expensive than buying the goods

+1 months this is because the future price incorporates the cost of carry.

The cost of carry represents the charge that the seller has to pay in order to hold the
physical commodity until the date of delivery. It includes the cost of storage, the

insurance and the interest rate.

1.2 Characteristics of a Super-Contango

The difference between a Contango and a Super-Contango needs to be defined for the
purpose of this research. Basically, it becomes a Super-Contango at the point where the

future price is much higher than the spot price to a greater extent that can be explained

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
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by the cost of carry. In other words, when the basis? is not covered by the cost of carry.
Thus, for a Super-Contango, we have an arbitrage opportunity, which would allow the
trader to make profits by selling forward, buying at the spot price and store until the
delivery expiry. The very basic concept seems easy, and thus, the first thought is the fact
that everybody will do it and the arbitrage opportunity will quickly disappear. However,
not everybody can make money out of it. In order to better understand this phenomenon
we will analyse the two most recent and documented historical Super-Contango, which

occurred in 2009 and 2015 in the crude oil market.

1.3 2009 Super-Contango
On the 22th of January 2009, the oil (WTI) was traded on the New York Mercantile

Exchange at $38.81. Under normal conditions, the cost to store a barrel (including

insurance, interest rate and rent) would cost around $0.90 cents. Thus, we would expect
the price of the June futures contract to be around $43.31 cents per barrel (5x.90+38.81).
However, that contract was settled at $52.12 which is $8.83 above the cost of carry. In
other words, the traders that had the storage capacity and the liquidity could make a
profit of $8.83 per barrel in five months by buying at the spot price, selling the June
contract and storing the commodities until delivery. (FITZ-GERALD, Keith, 2009)

Figure 1 — Brent future curve in 2009

Brent Super-Contango in 2009

® Crude 0il, Brent : ICE : Last Price

Source: Bloomberg, 2016.

2 The basis is the price difference between spot and futures contract (spot — contract +1M)
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This graph shows the forward curve for Brent crude oil on 1st of February 2009. We can
easily observe how the price of the futures contract is abnormally high compared to the

spot price and the spread? is also very wide.

This gap between the spot and the futures contract is explained according to Goldman
Sachs analysts by three reasons: a supply gut, a higher cost of financing in the future,
and the belief that the demand will catch up the supply very soon. In fact, the supply was
expected to be adjusted by the Organisation of the Petroleum Exporting Countries

(OPEC) following their intention to introduce production cuts.

According to a Bloomberg article, the global recession caused this basis difference, a
lower demand in the oil global consumption causing the benchmark price to decrease by
almost 75%.

Super-Contango creates such an arbitrage opportunity that most traders cannot let pass
such an opportunity to make profits. This leads to unexpected phenomena such as
hoarding at sea, meaning that traders rent a super tanker, load it, park it offshore and

wait for future contract’s expiry.

The demand for super tankers obviously increased and the rate to rent them increased
about 50% from January 2009 to February 2009.

3 The spread is the price difference between two future contracts (contract +1M — contract +2M)
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1.4 2015 Super-Contanqo

In August 2015, despite Americans are driving more than they did last year. US crude oil
inventories were at their highest level since 1983, as well as the year on year change of

crude oil inventory passing the 25% of increase.

Figure 2 & 3 — Us crude oil inventory & Yearly change of US crude oil inventories

DOE Crude Inventory Total

(Excluding Strategic Petroleum Reserve) YoY Change in U.S. Crude Oil Inventories
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Source: Bloomberg Professional, DOESCRUD Source: Bloomberg Professional, DOESCRUD

Source: CMEGROUP, 2015.

This abnormal inventory level could be explained by a lower demand of crude oil.
However, Americans had been driving about 5% more miles than they had the previous
year. Thus, the consumption/demand was not decreasing but increasing, as a result, the
refined product such as gasoline inventory was decreasing. This gap between gasoline
and crude oil is due to the fact that US refineries are running at almost full capacity (96-
98%). A high level of crude oil inventory and a low level of gasoline can also be translated

into a wide crack spread®.

Cushing is a city in Oklahoma, it is well known as a major physical trading hub for crude
oil and the biggest oil field storage in the USA, currently the storage capacity is about
85M Barrels. According to CME rulebook, Cushing is the delivery point for WTI futures
contracts and thus the pricing point as well. It has easy access for supplier and refiners,

it is a huge transhipment point with several important oil pipelines converging there.

4 Oil term used for the differential between the price of crude oil and the refined petroleum product
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If we look at the inventory level during 2014-2015, we notice that the stockpiles are not
only increasing in mid-2015. They are almost reaching the full storage capacity of the
tankers. What does that mean? It means that the discount on direct/spot oil delivery is
widening because the storage option is no longer possible and crude oil holders have no

other choice than to sell it.

Figure 4 - Cushing storage utilization

Cushing Storage Rises Towards Capacity
High inventories are sending market into contango
B stockpiles M Capacit

=M

Elonmhﬁrg B

Source: Bloomberg, 2015.

The Cushing WTI spot price closed at a $1.70 discount to the WTI January contract on
Nymex on Monday 23.11.2015. With this kind of spread offshore storage became
profitable. According to the Bloomberg article written by Mark Shenk, the cost of storage
on land per barrel per month is about $0.45 to $0.50, the offshore cost of storage is

around $1 to $1.25 depending on the vessel used.

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
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1.5 Comparison and learnings

The overall purpose of covering the last two historical Super-Contangos is to compare
them and understand what are the similar and different patterns in order to define the

practical definition of Super-Contango.

From a general point of view, in 2009, we had a decrease in demand mainly due to the
financial crisis and an increase in supply. Whereas in 2015, it was more a concerns of

overproduction and high level of inventories.

Figure 5 —WT]I future curve in 2009 and 2015

WTI Crude Futures Curve

45

West Texas Intermediate Crude in $s/Barrel
n W w L5
5] o (6] o

n
o

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Months from Current Expiry

Source: Bloomberg Professional (CLA Comdty)

Source: CME group, 2015.

In this graph we have the forward curves of 12.02.2009 and 03.08.2015 showing the
next two years of future contracts. The curve in 2015 is less steep than it was in 2009
especially for the first 6 months’ contract. This is mainly due to the fact that people were
confident that the price would soon increase again due to an announcement from OPEC
about production cuts. On the other hand, 2015 curves seem to be a stable increasing
straight line which means that people did not except a huge decrease in supply or

increase in demand in the near future.

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
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Furthermore, we know that when the market is bearish it means that the supply is more
important than the demand, and thus, if the forward curve is in Contango, we assume
that the spot price will be lower than it is usually. In case of Super-Contango, we expect
the price to be at the lowest point. The following graph shows the historical price per

barrel of WTI crude oil price for the past 10 years.

Figure 6 - WTI historical price 10 years
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Source: Macrotrends, 2018.

Between 2008 and 2017 we can observe two bottom peaks which occurred in 2008-2009
and 2015-2016. It exactly follows the same time period of the two Super-Contangos at
the beginning of 2009 and towards the end of 2015. The price collapsed from $141.47
per barrel on 10.07.2008 to $30.28 on 23.12.2008. It represents a price decrease of
78.6% in a time frame of approximately 5 months. The second bottom peak the price
went from $61.01 on 23.06.2015 to $28.46 on 19.01.2016, which represents a price
decrease of 53.4% in the time frame of approximately 7 months. As a result, the price
decrease was more important in 2009 than in 2015. We can also note the fact that the

price recovered faster and higher in 2009 than in 2015.

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
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As stated above, the Super-Contango in 2009 was much more impressive than 2015,
and so was the collapse of the WTI crude oil price. What we can observe and retain from
the historical price related to forward curves is the following: When the price of a
commodity collapses brutally and then recovers, the forward curve should be in

Contango, the more the decrease in price the steeper the Contango will be.

Another trend observed in both 2009 and 2015 is the fact that tankers were used as
storage facilities as they became a viable option when the land storage capacity was
almost full. Furthermore, we faced a significant negative basis in 2009 and 2015, which
enabled traders to accept higher carrying costs and still make a profit. In 2009, around
100 million barrels of oil were hoarded at sea®. In 2015, on a smaller scale several million
barrels were stored on sea. The vessels used for offshore oil storage are usually VLCC
as they are the biggest crude oil carriers and can transport/store up to 2 million barrels
per vessel. (SAUL, Jonathan, 2015).

Figure 7 — Tanker freight rate

RATES, 2014-15 FIG.2
&0 1 [
© 57 1 2014
m 2015
50 = Py
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&= 21
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Q T T 1
VLCC Suezmax Aframax Medium-range

Source: ogi.com, 2016.

In this graph we see the increase of oil tanker freight from 2014 to 2015. This is mostly
explained by the decrease in crude oil price increasing oil trades. For instance, China
increased their export of refined oil by 22% from 2014. It can also be explained by the

fact that trading companies are using VLCC as crude oil storage in order to take

5> Reuters, 2015
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advantage of the Contango which would also explain why the difference is more
important for VLCC than Suezmax or Aframax. (RANA, Rajesh, 2016)

Figure 8 — Tanker earnings in 2014-2016

Crude oil and oil product tanker earnings
2014-2016
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Source: BIMCO, 2016.

This graph also clearly illustrates the increase in VLCC earnings from 2014 to 2016. The
increase is impressive in 2015, this price increase might be the consequence of VLCC

demand for offshore storage.

1.6 Statement of the problem

In 2015, the crude oil market went through a Super-Contango. The Brent future curve
moved from Contango in May to Super-Contango in November 2015. This phenomenon
is well reflected in the forward curve, where supply is abnormally higher than demand
which decreases the price. The forward curve is a fundamental tool for traders as it
indicates whether they should buy and store a commodity or sell it. In 2015, it allowed
traders with massive crude storages to buy a significant amount of crude oil at low prices

and sell it when the supply and demand had been brought into line.

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
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They thus made a lot of money. On the other hand, we do not hear about Super-Carry.
Why is this the case? Sometimes agricultural commodities show similar attributes such
as maize which is at very low price. Its forward curve seems to indicate a supply that is,

currently, set to high.

Why are corn traders not storing physical corn in order to take advantage of the current
situation of the market and sell it later when the price will rise? What are the reasons

differentiating agricultural commodities from crude oil?

1.7 Literature review

1.7.1 Crude oil

Futures markets are an essential part of the financial world and are extensively used
directly by companies such as producers, traders and consumers for risk management
reasons or indirectly for over-the-counter swap and forward contracts. (Wang, Wu, Yang
2015)

In addition, futures markets are also used as source of price indicators for resource

allocation decisions. (William and Wright, 1991)

When there is a bias in the relation between spot and future prices, the possible resource
misallocation and mismanagement of risk appears. Cash-and-carry® represents a
significant role in the futures and spot markets for storable goods. As demonstrated by
Jarrow and Larsson (2012) “an important implication of cash-and-carry arbitrage for the
utility of future prices in decision making is that the absence of arbitrage also implies
informal market efficiency. At the same time, there is an intimate link between cash-and-

carry arbitrage theory of storage”.

The theory of storage was first developed in 1933 by Holbrook Working, then the theory

was improved and continued by Breenan in 1958, Deaton and Larroque in 1992.

The theory of storage is a pattern observed in the commodities market, it relates the
inventory to the forward curve tendency. When the inventory level of a commodity is high
and buyers are keeping their inventory at low level, the futures curve tends to be in

Contango, the basis reaches the entire cost of carry and the volatility of spot and futures

6A strategy combining the purchase (long) of a physical position in an asset and the sale (short)

of the futures contract on that same underlying asset. It seeks to exploit the pricing inefficiencies
between the physical market and the futures market. The aim is to make a profit without taking
any risk.
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prices tend to be low. By contrast, when the supplies are low and consumers increase
their inventory to ensure availability of the goods, the forward curve tends to be in
Backwardation and the volatility of the spot and near futures prices rise compared to

long-term futures prices.

“The size of the spread between the future and spot price (also known as basis)
accounting for the convenience yield act as a trigger for arbitrage trade”. When an
arbitrage opportunity emerges, traders buy or sell the commodity and take the opposing

position in futures market.

An arbitrageurs will act to exploit an arbitrage opportunity by selling or buying futures
contracts while simultaneously buying or selling the physical product which means the

movement in or out of the storage. (Pirrong 2012)

1.7.2 Agricultural

Cargill made a profit in 2012, during the huge harvest shortfall, which created extreme
price fluctuations and allowed them to speculate on the price of wheat, soybean and
corn. They bought futures at favourable prices and sold them when the prices rose. From
this statement we understand that when the supply collapses and the price increases,

agricultural traders can benefit from it.

According to Katlheen Masterson from NPR news, grain farmers are acquiring their own
grain bins. Private storages have been increasing rapidly since 2012, allowing farmers
to choose at what price and time they want to sell their harvest which affects their profits

and makes the traders’ life misery.

The biggest agricultural companies are reducing their costs and enhancing savings
(Bloomberg October 2017). “About 40 senior managers and executives in the agricultural
industry quit their positions at trading houses such as ADM and Louis Dreyfus.

Agriculture accounts for 43% of all job change in commodities this year”.

Miroslaw Marcinak, a consultant at InfoGrain, said “The industry, which for a century has
been dominated by the “ABCD” quartet of ADM, has been forced to make wide-ranging
changes. Firms turned to asset sales, trading in niche markets or even processing meat
to generate more cash. Executives are putting more pressure on traders to deliver

profits”.

We have experienced high prices in the agricultural market over the last decade,
triggered by the fast-expansion and development of certain emerging countries,

especially China. However, this is not going to happen again anytime soon said Gonzalo
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Ramirez Martiarena, Louis Dreyfus’ CEO, “Consumption keeps growing fast but

production grows even faster”.

Apparently, we are entering a long-term period of oversupply in agricultural commodities,

which will involve lower prices and thus, lower margins for producers and traders.

As a result, the barriers preventing traders from taking advantage of a possible Super-
Carry are the following: farmers are becoming more “modern” and store their own
production; the grain market has become less volatile than it used to be; supply is not
expected to decrease and demand is not expected to increase anytime soon, which
means that the price is not likely to increase in the short term. Large companies had

taken advantage of price fluctuations in 2012 by speculating on the futures market.

2. The analysis

2.1 The methodoloqgy

The research method used is principally exploratory and is composed mainly of
interviews, company annual reports, articles, and descriptive analysis of the collected

data.

First the author collected data from the annual reports of the relevant companies within
their industry, three of which trade crude oil and petroleum principally and three which
focus on the agribusiness. The principal reason was to extract the yearend inventory in

their balance sheet as well as the cost of sales from the income statement.

He then analysed this information with the help of the inventory turnover ratios, which
indicate how important the inventory is and how long the company keeps its inventory
before turning it into sales. The next step was a comparison between the ratios from
agricultural firms and the ratios from oil companies, which showed the different patterns
from the two industries, including which sector stores its produce longer than the other.

In addition, it was also interesting to compare the evolution of these ratios over the years
in order to understand the changes and the challenges that trading companies are up

against.

The annual report of these companies also disclose additional information to the balance

sheet and the income statement. One can find their daily production for instance, their
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overall storage capacity, the number of bulk warehouses owned. This information

enabled the author to understand the evolution of these companies.

Furthermore, the author had the opportunity to discuss with some professionals working
for agricultural trading companies such as Cargill and Bunge. The purpose of these
discussions was to understand if the trading companies have important storage capacity
and if they use this storage capacity to store commodities and wait for an increase in
price. The author did not look for concrete answers but it allowed him to have some clues

and adapt his research according to the findings from these discussions.

Finally, the author had planned to look at expired contracts and their historical price on
the Chicago Mercantile Exchange to reproduce previous forward curves in order to
observe weather or not the forward curve of an agricultural commodities has been in
Super-Carry by exceeding the cost of carry. Unfortunately, The CME’ Group website
does not provide the desired data, however, it is possible to buy this data by creating a
CME DataMine account. Once this account has been created it is possible to obtain
complete historical data for one specific commodity and it costs $2'000 for each
purchase. The author had hoped to identify a Super-Carry for Corn, Soybean and Wheat
but it would have cost $6000 to access the necessary data, which unfortunately is not
affordable for a student. He is sure that large companies have the resources to access
this kind of data.

2.2 The ratios

Investors and analysts use multiple tools, concepts and techniques in order to compare
company’s strengths and weaknesses. The ratio analysis is an instrument that uses
quantitative data from numbers found in the financial statements of companies and thus
can be done by anyone with access to it. Fortunately, more and more companies are
being transparent and publish their financial statements. It is really important to analyse
these ratios over the years in order to define the trend and not only for a certain period

of time.

The commonly used ratios are divided into four categories: activity, liquidity, solvency
and profitability. Because we want to compare the activity of an oil and agricultural trader,
we are looking for an activity ratio, which measures how efficiently a company utilizes
their assets. In our case we would like to know how long companies are keeping their

inventory, we are thus using the inventory turnover ratio. (LAN, Joe, 2012)

7 Chicago Mercantile Exchange & Chicago Board of Trade, online trading platform for derivatives.
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2.3 The inventory turnover ratio

The inventory turnover ratio shows how effectively the inventory is managed by dividing
the COGS? (cost of goods sold) by the average inventory. It measures how many times
the average inventory is sold during the years. (MY ACCOUNTING COURSE, 2018)

The formula is as follows:

Cost of Goods Sold

Inventory Turnover Ratio =
Average Inventory

Usually companies seek the highest inventory turnover ratio otherwise it means that the
company is overbuying inventory compared to their sales and thus wasting resources by
storing non sellable inventory. By keeping a high ratio of inventory turnover, the company
manages their inventory effectively. The benchmark for this ratio depends on which
industry the company is in. Beware, an unusual high ratio can also be a sign that the
firm’s ratio is too lean and thus could not support an increase in demand from their

clients.

Nevertheless, the inventory turnover ratio cannot be assessed in the same way for
trading firms as for other firms. Storing goods and selling them 6 months later does not
mean that the company manages their inventory badly; it could mean that the company
speculates on the price or the basis of the commodity which could fluctuate negatively

or positively.

Goods that increase their value over time are not very common, it can be the case for
wine makers for instance. However, for most manufactured goods, the goods will not be
sold at a higher price but a lower price. For instance, for a smartphone maker, keeping
their phone stored will cost them money. In addition, the smartphone will lose value as
the technology evolves and becomes obsolete. Finally, the raw material fluctuation

represents only a fraction of the phone price and will almost not affect the overall price.

Furthermore, commodities are very liquid markets, it is easy to find a buyer or/and a
seller, thus, there is no point in keeping inventory for long periods of time for reasons

other than speculation or to capture an arbitrage opportunity.

8 Costs related to the purchase and the direct production of the goods
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As a result, for most businesses a high ratio of turnover inventory is good. On the
contrary, a low ratio of turnover inventory for commodities firms could demonstrate their

ability to make money from holding a certain amount of stock.

2.4 The company selection

For this analysis ratio activity, the author chose to select only six trading firms, three in
the agricultural area and three in the crude oil area. He preferred having only a few
companies in order to compare companies of similar size and influence. The interest is
in the big players in the oil and agricultural industry because small companies are less
likely to take advantage of a Contango or Carry. Only large and reputed companies will
have sufficient liquidity to invest and store those commodities during a certain amount of
time. Even though they do not have the liquidity, they easily have access to massive

credit lines from the banks which would not be possible for small trading firms.

They are mostly public as it is mandatory for them to publish their financial report. The
author wish he could have access to data from certain companies such as Vitol or Cargill,
but they do not disclose such information as they are private companies. Trading firms
that trade a wide range of commodities have been avoided, such as Glencore which
trade metals, minerals, agriculture and energy. The selected companies are specialized

and focus their activity in either the agricultural or the oil business.

2.4.1 Agricultural firms

Without surprise, the traders analysed are the three transnational giants that dominate
the raw material of the global food system, and part of the well-known ABCD group which
includes ADM, Bunge, Cargill and Louis Dreyfus. In 2011, they accounted for about 75%
to 90% of the grain traded around the world, the figures are not precise due to the fact
that Cargill and Louis Dreyfus are privately owned companies and do not disclose their
figures. Cargill is not part of the analysis because the company does not publish their
financial data. (KATHLEEN Masterson, 2012.)

ADM is an American public company which was founded in 1902 and listed in the New
York Stock Exchange since 1924. Their revenue in 2017 was 60.828 billion and they
employ 31’000 people. The headquarters are located in Chicago, lllinois, United States.
Soybeans, soybean meal and corn are their main product source of revenue. They also
trade other commodities such as wheat, oilseeds, oats, rice, barley. The processing of

corn, oilseeds and wild flavour is also part of their activities. ADM is the perfect candidate
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as they only trade and process agricultural commodities. (ARCHER DANIEL'S
MIDLAND COMPANY, 2017)

Bunge is an American public company which was founded in 1818 and has been listed
on the New York Stock Exchange since 2001. Their revenue in 2017 was 45.794 billion
and they employ 31’000 people. The headquarters are located in White Plains, New
York, United States. Bunge is an important trader of dry milled corn in north and South
America. They also trade oilseeds primarily soybeans, sunflower seeds, rapeseed,
canola, and grains primarily wheat and corn. They are also present in other segments
such as the production of sugar and bioenergy, the milling process of rice, corn, wheat
flours and the production of fertilizer. (BUNGE, 2017)

Louis Dreyfus Company is originally a French company which was founded in 1851 in
Alsace It is one of the world’s largest family owned companies, in fact it is more precisely
a “private company with limited liability”, the headquarters are today located in
Rotterdam, Netherland. They have 19°000 employees worldwide, their revenue in 2017
was 43.0 billion. Louis Dreyfus are present in 11 different commodities “platforms”:
Oilseeds, grains, coffee, cotton, sugar, rice, dairy, finance, juice, freights, metals, they
also produce, process and refine commodities. (LOUIS DREYFUS COMPANY, 2017)

Surprisingly, they disclose their financial statement even though the company is private,
and thus it was possible to select them for the analysis. Compared to Bunge and ADM
they are also in the metal industry, but it represents only a fraction of their activities.

Thus, they are still a company that mainly trades agricultural goods.

2.4.2 Oil firms

The selection of oil firms was much more difficult, the author would have liked to analyse
the biggest crude oil traders such as Vitol, Mercuria or Gunvore. Unfortunately, as private
companies they do not disclose their financial statements so he turned to oil and gas
companies. Their revenue is more based on the refined oil product than crude oil, but

crude oil and the refined product are very much correlated.

ExxonMobil is an American public oil and gas company that was founded in 1999 after
the merger of Exxon and Mobil. The two former companies were both American. Their
main activities were the sales of gasoline and the management of their convenience
store at the gas stations. The headquarters are located in Irving, Texas, United States,
they are listed on the New York stock exchange. Their revenue in 2017 was 327.162

billion and they employ nearly 70’000 people. ExxonMobil was ranked among the world’s
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five biggest oil companies in 2015. They mainly deal with crude oil, natural gas, olil
products, and petrochemicals. (EXXONMOBIL, 2017)

Trafigura is a Singaporean private oil company that was founded in 1993, they are the
world’s second largest crude oil traders and are also important metal traders. Their head
office is located in Geneva, Switzerland and they have a registered office in Singapore.
Their revenue in 2017 was 136.4 billion, the oil and petroleum products represent 69%
of their revenue meaning that the company is specialized in this area. They only employ
3’935 people, which is fairly low compared to their competitors. The commaodities that
Trafigura deals with are crude oil, refined petroleum products and non-ferrous metals®.
Non-ferrous metals activities represent 31% of their revenue. The company is private but
as Louis Dreyfus, they are transparent and disclose their financial report, they have been
included in the ratio computation as well. (TRAFIGURA GROUP PTE. LTD., 2017)

British Petroleum (BP) is a British public limited oil and gas company that was founded
in 1908 under the name of Anglo-Persian oil company, it became British Petroleum in
1959. The company’s shares are traded on the London stock exchange, Frankfurt stock
exchange and New York stock exchange. Their headquarters are located in London,
United Kingdom. Their revenue in 2017 was 240.208 billion and they employ 74’000
people. BP is very similar to ExxonMobil in terms of activities, BP are an important player

mainly in the crude oil, gas and refined oil products. (BP, 2017)

2.5 Company analysis

The inventory turnover ratio is useful for looking at the trend and the evolution over a
certain period of time which in our case will be 6 years. The author would have liked to
have the ratio for previous years and after the financial crisis of 2008. Unfortunately,
most annual reports start in 2012-2013. It would have been interesting to see the yearend
inventory of the oil company for the year 2008 (when the Super-Contango happened).
Firstly, the ratio compares the three companies within the same industry and secondly it

compares the two industries by taking the average ratio from each company.

2.5.1 Oil companies over 6 years

The pattern for oil companies is very similar. This can be explained by the fact that these
companies are dealing with the same commodities; mainly crude oil and refined

petroleum products. Thus, their inventory retention will be very much related to the

9 The non-ferrous metals do not include Iron (e.g. copper, aluminium,..)
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market of these goods. ExxonMobil reduced its yearly inventory turnover from 23.5 in
2013 to 11.9in 2016, in 3 years they have doubled the holding time of their inventory. It
can be explained by the decrease in price of mid/end 2015 and the Super-Contango that
occurred the same year. ExxonMobil kept their inventory in order to take advantage of

the arbitrage opportunity.

2015 does not have the lowest ratio compared to 2016 because the inventory turnover
ratio takes the average inventory which is computed with the beginning and ending
inventory of the years. The Super-Contango in 2015 occurred at the end of the year,

thus, the high inventory is at the end meaning that it is also covers the beginning of 2016.

Table 3 — Inventory turnover ratio oil companies

INVENTORY TURNOVER
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ExxonMobil is not the only company showing an interesting reaction to the Super-
Contango of 2015, all three companies held their inventories for a longer period of time.
For the years 2015, 2016 and 2017, the patterns seem to be almost perfectly aligned,
especially if we compare Trafigura and BP. They have almost the same inventory
turnover for three consecutive years. This graph also shows how the competition

between oil firms is tight and the fact that they need to capture value anywhere they can.

2.5.2 Agricultural companies over 6 years

It is much more difficult to see a pattern in the agricultural companies. This is most likely
due to the fact that the range of products that can be traded and processed in this area
is much wider than the oil industry which makes each company different from the other.

In addition, it is more difficult to explain an increase or decrease in holding inventory; we
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do not know the details of their inventory and whether it concerns corn, wheat, soybean
or other agricultural commodities.

The slight trend that can be observed is the decrease of the turnover ratio since 2014,

meaning that they are holding their inventory for a longer period of time.
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Figure 4 — Inventory turnover ratio agricultural companies
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ADM had a stable inventory turnover during these six years. Either they were not
adapting to market trend, which is unlikely for this type of company or they were applying
their storage the same way for different commodities according to the market opportunity.
For instance, in 2014 they stored rice for a longer period of time, in 2015 it was wheat,

etc.

As stated above, it is very difficult to find the correct explanation for any increase or
decrease of the inventory turnover ratio because agricultural companies are storing and

trading multiple commodities.

2.5.3 Comparison between the two sectors

The primary reason for this ratio analysis is to compare whether or not oil companies
hold inventories longer than agricultural companies. In order to provide a general picture,
the average of the three companies was compared over the 6 years. Agricultural
companies tend to have a much lower ratio than the oil companies, which means that

they keep their inventories longer.
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Table 5— Inventory turnover ratio sector comparison

Turnover ratio - Agriculture v Qil over 6 Years
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The average of the green columns is 8.4 which transformed into days represents 45 days
to sell their yearly average inventory. The average of the red columns is 13.6 which
transformed in days represent 28.2 days to sell their yearly average inventory. Even
during the year 2015 and 2016, oil companies have a higher inventory turnover ratio.
Although the forward curve of oil was in Contango and oil traders were storing crude oil

for months.

Another difference that must be observed is the fact that the turnover ratio is stable in
agriculture over the years. Whereas it fluctuates a lot in the oil industry, from 2014 to

2016 the ratio decreases approximately 36%.

Oil companies rely almost only on crude oil and oil products which are very much
correlated. They do not trade a wide range of commodities which oblige them to follow
only one market. When this market is bearish and the forward curve is in Contango, oll
inventories will be kept for a longer period and thus, the ratio will be low. On the other
hand, if the market is bullish and the forward curve is in backwardation. The inventories

will be kept for a shorter period of time during the year and thus the ratio will be higher.

The agricultural companies can choose which commodities they want to store, trade and
invest in. Most agricultural commodities can be stored in the same storage facility so it
does not make any difference to them which commodity needs to be stored. For instance,
if in 2012 the wheat market was bearish, they could store it and sell it later. In 2013 if it
was no longer the case for wheat, they could store another commodity such as corn

because the market was bearish that year, and the following year they could switch to
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soybean instead of corn within their storage facilities. The possibility to substitute the

commodity they are handling might be the reason for this stable inventory turnover ratio.

2.5.4 Additional findings from the financial statements

As mentioned in the point 2.5 under the company selection, the author intentionally
chose to analyse few companies in order to go beyond their balance sheet and income
statement. He also read their annual report and collect relevant information concerning
their inventory management, their storage capacity evolution and other information. The
comparison will not be conducted under this point because each financial report is
different from one company to another. However, the evolution within the same company

might be relevant.

Bunge communicate through their annual report some interesting numbers concerning
their storage capacity and the number of warehouses they own at the end of the year as

well as their daily production.

Table 6 — Bunge production, storage capacity and warehouse facilities

Daily production in | Storage capacity in Warehouse/storage
Years I
Mt Mt facilities
2017 145,697 15,474,260 182
2016 146,236 17,354,480 174
2015 150,499 18,669,158 185
2014 147,115 18,634,343 194
2013 139,819 19,031,629 220
2012 138,296 19,198,418 208

This table shows the persistent decrease of capacity storage which is expressed in
metric tons from 2012 to 2017. The number of warehouses owned by the company also
declined except in 2017, when they increased their storage facilities by 8. However, it is
highly likely that they replaced large warehouses by smaller warehouse because even
they had more storage facilities their capacity diminished from the previous year. From
2012 to 2017 the storage capacity of Bunge was reduced by 3,724,158 metric tons which
represents a 19.4% decrease. (Bunge, 2017)

Onthe other hand, the daily production which is also expressed in metric tons has slightly

increased since 2012.

These numbers tell us a great deal about the current shift in market structure that

agricultural traders are experiencing. They are actually producing more and thus invest
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in backward integration which is the producers’ activity. On the other side, they are
reducing their storage capacity because producers are investing in their own
warehouses. The producers progressively capture trader’s activities and thus, can take

advantage of the market seasonality.

In addition, the author found statements within the annual report which provided some
interesting clues concerning the use of derivatives and the management of physical

commodities according to an inverse or carry market.

“The group uses futures and options contract mostly to hedge trading inventories and

open commitments in commodities and securities.” (p79 - LDC financial report 2017)

The main use of derivatives is for hedging. It allows traders to offset their position and
thus eliminate their exposition to flat price fluctuation but by doing so, the traders take on

a basis risk. The other use of derivatives can be for speculation purposes.

“Controlling our own origination, warehousing and logistics allows us to efficiently

navigate both inverse and carry market”. (p47 — LDC financial report 2017)

This statement clearly confirms the use of physical facilities such as warehousing in order
to capture value and take advantage of either inverse or carry market. Although it is not
supported by figures or any details, agricultural companies also look at forward curves

as oil traders do.

Bunge included a table in their financial report which summarises the volume of

economic derivatives and an interesting statement.

“Agricultural commodity derivatives are used to manage our inventory and forward

purchase and sales contracts.” (p90 — Bunge Annual report 2017)
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Figure 9 — Bunge volume of economic derivatives

DECEMBER 31,
mr 2016 UNIT OF
(US55 in millions) LONG [SHORT] LOMNG (SHORT) MEASURE
Interest rate
§ 713 3 (1,611) § 569 5 (500) 5 Motional
5 . 5 2 5 5 - 4 Motional
$ § [1,424) § 579 § (6B) § Motional
Currency
FOPWENTS ..ottt et et et e e et eee s e eme s e e et e e et e st aessmeseeean 5 9,784 3 (%,668) & 6,126 b [B,8E9) 4 Motional
] 192 5 [148) 5 157 § [129) 4 Motional
§ - 3 oB) % . § - § Motional
5 521 5 4y 8 268 § (126) Delta
................................................................................ 23,438,004 (30,055,331) 25,960,476 (35,672,883) Matric Toms
........ 65,045 (5,279,181) 1,442 144 [3,326,874) Matric Tons
4,520,267 - [&,914,908) Metric Tons
(ptions 828,296 334 404 Metric Tons
Ocean freight
L TP PPN - [3,617) - [3,165) Hire Days
FRA OPTIONS L oottt ee e e et en s enaren BS2 - - [467) Hire Days
Natural gas
L 1 PR PTP PP 3,519,668 - 1,351,351 MMBus
FIEITES ottt ettt ettt ettt ettt ettt b en 2,691,350 - 3,930,000 MMBrus
Energy - other
e PPN 5,334,290 - 5,048 BES Metric Tons
1,394 - 1,777 . Metric Tons
- - - (1,285) Metric Tons
123,600 - 215,100 - Metric Tons

Source: BUNGE, 2017. Annual Report

Bunge is using derivatives in order to manage their purchases and sales contracts.
However, when we compare the balance between sales and purchases (short and long)
we observe that their short position is more important than their long position. In other
words, they are selling more forward contracts than those they are buying. We can
assume that their physical position is long, they have bought commodities in a spot
contract and then sold them using forward contracts. It might be due to the fact that the

basis is attractive enough to buy physical and sell forward.

Most of the hedging should done with futures as they are more liquid that forward
contracts and thus easier to offset traders’ positions. For example, the common traders’
position on the futures market was short in 2016. They were short 6,914,908 metric tons
because they were supposed to be long physical and thus they had to hedge their
physical commodities. However, for December 2017, their position in the futures market
was long, which could be due to speculation during that period or because they increased

their swap position.

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
Loris BELTRAMELLO 26



2.6 Overall Storage capacity

The author had the opportunity to discuss his research with a trader from Bunge, Mr.
Jean-Baptiste HERMANN. His opinion concerning the Super-Contango in crude oil is
that it occurred because there were not enough oil tanks to store all the crude oil available
on the spot market. It had never happened in agricultural commodities because there is
much more available storage capacity for grains than for oil. As a result, the author has
decided to compare the overall capacity with the daily production of oil and grains in
order to determine the importance of the gap in term of storage capacity. This research
based on storage capacity will be limited to the United States; they have the most
developed, complete and efficient information entities which are EIA (U.S. Energy
Information Administration) for oil and USDA (United States Department of Agriculture)

for grains, they provide daily news, reports, statistics, analysis and graphs.

2.6.1 Oil storage

The production of crude oil in the USA is approximately 10,000,0001° barrels per day.
The aggregate USA crude oil tank farm represents a capacity of 478,988,000 barrels
excluding strategic petroleum reserves and pipeline fills. EIA included two tables in their
report. One concerning “working storage capacity” which represents the difference in
volume between the maximum safe fill and the residual oil at the bottom of the tank. The
second table is the “net available shell storage capacity” which is the “designed” capacity
which will always be greater than or equal to the working storage capacity. The number
has been taken from the working storage capacity as it represents the reality. Thus, the

overall storage represents about 48 days of production.

2.6.2 Grain storage

We expect the aggregate grain storage capacity to be really significant. Warehouses and
silos must be able to store the harvest which takes place once a year until the stock

liquidation during the year, as the demand evolves.

In 2017, the grain storage capacity in USA represented 24,690,405,000'? bushels
according to USDA. The four biggest States in terms of storage capacity are lllinois,

lowa, Minnesota and Nebraska.

10 E|A, Working and Net Available Shell storage Capacity
11 EIA, Weekly U.S. Field Production of crude oil
12 yspA, 2017
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Concerning the production, the author did not find the total grain production for 2017, as
aresult, he took the most common grains and computed them. The grain sector includes
mainly wheat, corn, barley, rice and oats. The production is commonly expressed in

metric tons rather than in bushels.

The following table shows the production in metric tons for the main commodity under
the grain category in the USA for the year 2017. The metric tons have been converted

in bushels as well.

Table 6 — US grain production in 2017

Commodity Yearly Production Yearly Production in
Mt Bushels

Corn 370960 000.00 14 604 046 020.00
Soybean 119518 529.71 4391 553 000.00
Wheat 47 371 000.00 1740585 812.70
Rice 5659 000.00 124 759 558.98
Barley 3090 000.00 141923 700.00
Oat 717 000.00 41597 735.86
Total 547 315 529.71 21044 465 827.54

The yearly production of grains is 21,044,465,827*2 bushels. It represents an average
daily production of 58,456,849 bushels. The storage capacity can support at least one
year of grain harvest, more precisely, the grain storage could stock 422 days of daily

average production.

There is areal gap in terms of storage capacity between oil and agriculture. Oil aggregate
storage capacity represents only 48 days of production whereas grains storage capacity
represents about 422 days of average production. As a result, during an oversupply
period, tanks could reach their capacity very quickly. Thus, put pressure on the spot price
which would increase the basis because they have nowhere to store oil and therefore

must sell it. On the other hand, it is less likely that grain storage is ever completely full.

2.7 Perishability & offshore storage

Hoarding at sea occurs in the oil industry because onshore storage is full and it becomes
aviable option to use tankers as storage facility. It has been possible to put oilin VLCC 14

and leave it for 6 months in the middle of the sea. This practice has been possible

13 IndexMundi, 2018
14 very Large Crude Carriers
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because when crude oil is stored in a proper tanker, it does not deteriorate and does not
need continuous maintenance, which is surely not the case for agricultural goods. One
of the hypothesis is the fact that perishable goods cannot be stored for a long period. It
would prevent agricultural traders from buying spot and storing the goods while waiting

for a price increase.

However, grains such as corn can be stored for up to 5 years according to Mr. Jean-
Baptiste HERMANN if correctly maintained. In order to store corn, itis necessary to move
it to avoid moisture as well as to provide a good ventilation system. For these reasons it
would be not possible to store agricultural goods on a vessel for a long period of time.
Dry bulk vessel are not designed for long-term grain maintenance and thus there would

be a high rate of deterioration.

As a result, storing agriculture goods on a vessel is not an option. The grains would
deteriorate and lose too much value to be profitable. Furthermore, as seen in the
previous point there is enough onshore storage for grain and it is less expensive than

offshore storage. As a result, there is not point to use offshore storage for grains.

2.8 Costs of storing grains

Storing grains is much more complex than storing crude oil. There are more components
and variables that must be taken into account. It makes it harder to anticipate the cost of
carriage. As a result, the arbitrage opportunity becomes trickier to notice, especially for
the people that are neither grain traders nor farmers. The cost of storing grains can be

divided into different components:

The storage facility cost occurs for both the oil and grain industry; the storage facility
can be privately owned or rented. However, it seems that oil companies tend to rent the
storage whereas agricultural traders would own them. For instance, Trafigura in 2017
had 2,572.2° million USD of storage rented while Bunge owned 182 storage facilities in

2017 which represents a storage capacity of 15,474,260 metric tons.

The interest on inventory is also a carrying cost that concerns every commodity, it is
the interest due on money committed to stored inventory. For example, if the farmer had
a loan he would pay interest on the money borrowed, by selling the goods immediately
after the harvest. The loan could be reimbursed sooner and thus, less interest would be

due to the banks. But if the farmer decides to keep the goods stored, he could reimburse

15 Trafigura’s Annual Report 2017, p78
16 Bunge’s Annual Report 2017, p16
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the loan only when he would sell the goods. It also represents an opportunity cost if the
money is not borrowed. All the money that represents the stock could be invested and
used for other activities. It could be seen as a hidden cost of storage but it is always

taken into account for the computation of the carrying cost. (EDWARDS, William, 2015)

Extra drying is a cost that occurs when storing corn. Historically, about 50% of the
harvested corn would de dried and then be stored 7. Commonly the corn producers will
dry the corn that they planned to store into the summer to about 13% to 13.5% moisture.
The corn quality N° 218 can go up to 15%-15.5% moisture at harvest. The extra cost to
remove additional moisture must be taken into the computation of the cost of storing
corn. (EDWARDS, William, 2015)

Extra shrinkage is also a cost that must not be forgotten, because corn is sold based
on its weight, for instance 56 Ibs per bushel for quality N°2. By removing all the additional
moisture it also reduces the weight of the quantity stored and thus, the number of bushels
that it represents. A shrink factor of 1.25% is used for farm storage. The extra shrink cost
is computed as follows: the shrink factor is multiplied by the additional percentage of

moisture removed multiplied by the current corn price. (EDWARDS, William, 2015)

Aeration is mandatory for all dried grains. The cost estimate for aeration to match
outdoor temperature would cost around 0.2 to 0.3 percent per bushels under good

management. These costs concern already dried grains. (EDWARDS, William, 2015)

Quality deterioration is rather variable depending on: the quality of the storage facility
itself, the quality of the grain stored, and how the management of the grain is conducted
if the grains are stored commercially. These costs would be included in the storage

facility charge.

According to William Edwards, an economist who wrote a research paper published by
lowa State university extension and outreach. The purpose of this analysis was to
determine whether or not farmers should sell at harvest or store. As he stated, some
costs only occur when the goods are moved and stored in the storage facility and some
costs are cumulative. Furthermore, there would be a difference between on farm storage

and commercial rental storage as shown in the graph bellow.

17 KyGrain.info
18 Quality N°2 is the standardize corn quality sold on the futures market
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Figure 10 — Example of cumulative storage cost
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The above figure shows that commercial rental becomes more expensive in the long
term. This makes it more difficult for people who do not own on farm storage to take
advantage of a carry forward curve. Buy the commodity and stock them is not sufficient,
you need to own the storage in order to take advantage of the arbitrage opportunity and
capture the basis. The people most likely to own storage facilities are the producers and
traders. (EDWARDS, William, 2015)

2.9 Seasonality and market structure

Most agricultural commodities have their seasonality: wheat, soybean and corn are
harvested once or twice a year in the United States. The soybean is planted from April
to June and it is harvested from late September to the end of November. “Winter Wheat”
is planted from mid-August to October, it is harvested between May and July. “Spring
Wheat” is planted from April to May and corn planting begins in April until June and is
harvested in October to the end of November. (KOWALSKI, Chuck, 2018)

The harvest period represents an important supply of the commodity concerned after the
harvest, the inventories are full and it occurs every year. On the other hand, before the
harvest the inventories that have to last for the rest of the year must be used up. It makes
the supply and demand very predictable in the agricultural market. The only exception is
the weather factor which could affect the harvest and thus this “predictability” of the

market.

Oil also has its seasonality in the USA but it is much less accentuated than agricultural
goods. Seasonality in the oil market is due to the fact that Americans drive their vehicles

more during the summer and thus it increases the consumption for this period of time.
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They also drive during the rest of the year so it is simply an increase in demand whereas

the harvest of commaodities represent 50%-100% of the yearly supply.

Even though the oil and agriculture market have their own seasonality, they are very
different. Oil has a demand seasonality while grains have a supply seasonality.

Furthermore, the oil seasonality is much less important than the agriculture seasonality.

We thus could expect the forward curve to be in carry after the harvest because the
supply exceeds the demand and the inverse before the harvest because the demand

exceeds the supply.

According to Jean-Baptiste Hermann grain producers have become healthier over the
last years which has enabled them to acquire their own storage capacity. He describes
it as a threat for a trading company such as Bunge. Initially storing the grains after the
harvest was the role of the traders but the producers are taking this part of the supply
chain. This phenomena could be one of the reasons for not having Super-Carry where
the traders would make huge profits; many producers possess their own warehouse as
a result after the harvest they have two choices: either they sell it at the spot price or

they sell at the future price and store the grains until then.

However, he said that Bunge is performing what they call “Ex-harvest purchase”. It
means that they analyse which commodity would be the most profitable to buy after the
harvest and to store until the future delivery to their customers. It proves that agricultural
companies are proceeding to cash and carry as well even though we are not hearing

about any “Super-Carry”.

In fact, agricultural traders have “Super-Carry” very often. It is just not a big deal because
the basis exceeds the cost of carry by a small amount because many producers and

traders are storing the goods at “Ex-harvest”.

Now the question is why oil producers are not building their own tank in order to catch
the arbitrage opportunity instead of having the traders capturing all the market
opportunity for themselves. The author believes it is mainly because the market is less
predictable and the producers are not speculators. If the forward curve is in
backwardation, the oil producers are better-off directly selling the petroleum right after
the extraction from the ground and storage facility would be useless. Oil producers would
make their tanks profitable only under a Super-Contango; it would not be attractive
enough for a producer to finance a storage facility in order to use it only once or twice for
the last decades when Super-Contango occurred. In the other hand, farmers are almost

always better off storing a certain amount of their harvest because the price is most likely
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to increase along the year as the stocks are being emptied. After the harvest the forward
curve is most likely in Carry except under poor harvest which can happen time to time
such as the drought which hit the USA in 2012.

2.10Different industries, different market opportunities

It seems that when the markets experience important variation and disruption it creates
market opportunities for traders. The profit made in 2009 has already been described in
the introduction. During most of this research, the investigation has been conducted in
order to understand why agricultural traders are facing an oversupply in grains and
whether it represents opportunities to make profits. On the other hand, the droughts in
2010 (Wheat, Russia) and in 2012 (Corn & Soybean, USA) created attractive market
opportunities for trading arms within ABCD. The volatility has been profitable but
because most agriculture companies recently invested billions in processing facilities.
The decrease in volume due to the drought was negative for the overall performance of

these firms.

2.10.1 Speculate on basis

The grain futures market is in some way predictable due to the market seasonality
contrary to WTI and Brent futures. Due to the predictability agricultural traders can
speculate with a certain idea of how the market is going to evolve. In general commodity
traders do not speculate on the flat price and for this reason they hedge in order to
eliminate any price risk. However, in a predictable market, it is more interesting for
agricultural traders to speculate on either the basis or the spread. The basis is more
predictable than the price and also less volatile which is easier to anticipate for

agricultural traders.

The basis formula is straightforward,; it is the spot (cash) price minus the futures price;
The basis can be either positive or negative. If the basis is negative, the basis is said to
be at a carry; by contrast, if the basis is positive it is inverted. For instance, if the spot
price of a commodity is at 10 and the nearest futures contract of the underlying asset is
traded at 12, the basis in going to be -2. When the basis increases in value, the basis is

said to be strengthening, when it decreases in value we say that the basis is weakening.

A long basis position occurs when the trader buys a certain amount of a commodity and
sells it on the futures market. By doing so, the trader eliminates the price risk: However,

he undertakes a basis risk. The purpose of having a long position on the basis is to buy
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when the basis is low and sell when the basis is high. There are two possible ways to
structure a long-the-basis: (LORTON, Sherry and WHITE, Don, 2010.)

e Buy and carry cash grain inventory: it is the process of buying physical grains at
the spot price, selling the nearest future and cancelling the position once the
basis has strengthened. Because the goods are physically acquired, the cost of
carrying the grain has to be taken into account too.

e Make a forward purchase: the principle is similar to the first strategy but instead
of buying the goods at the spot price. The purchase of goods is made through a
forward contract and thus the delivery is settled in the future. The short position
is taken in the futures market too. When the sales are made, the short position is
cancelled. This method eliminates the cost of carry because grains are not held

for any time.

Short the basis is the other alternative to take advantage of the basis. It is the contrary
of the long position and thus, it is the done by selling and buying futures. The purpose of
having a short position on the basis is to sell at high basis and then sell it at low basis.

The benefits are made from the decline in the basis, when it weakens. (LORTON,
Sherry and WHITE, Don, 2010)

¢ Making forward sales: It is exactly the same principle of forward purchase in the
opposite direction. A forward sales contract is sold and a long position is taken
on the futures market in the same time. The seller then waits until finding another
purchase contract with a lower basis in order to fulfil the forward sales agreement,
and at the same time, the futures position is cancelled.

o “Price later grains” is complex because it includes the selling price of a later
contract. The contract gives the right to the grain traders and thus, he can sell it
but it allows the farmer to remain unpriced on the commodity until a date in the
future. This method allows the trader to benefit from the money until the pricing
from the farmer. Basically traders first sell the goods and then pay it to the

farmers, and the entire transaction is hedged.

Basis predictability can be determined by studying the local basis patterns based on
the previous basis evolution for a specific contract and understand the characteristics of
the local market. The following series of graphs show the basis evolution for a specific
futures contract for corn and soybean between 2001 and 2007 for the cash price in

Chicago and in Peoria, lllinois.
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December CBOT Corn Basis (Chicaga)

Figure 11 & 12 — Corn basis December contract (Chicago & Peoria)
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These two graphs show the corn basis based on the futures December contract over the
years. The basis pattern is distinct and remarkable and seems to be consistent over the
seven years, the basis tends to strengthen during the year. As a result, it demonstrates
a form basis predictability. At the beginning of the year, the basis is always at carry and
it then approaches a neutral basis when it gets closer to the end of the year, i.e. closer

to the expiry date.

There is also a basis difference between Chicago and Peoria North. The location
differential of $0.25/bushels is subtracted from the cash price in Peoria North which
makes sense because the future market is the CBOT (Chicago Board of Trade). The
delivery point of the futures contract once it reaches expiry is in Chicago. For this reason
the basis in Peoria is lower because the corn has to be moved to Chicago in order to

honour the futures contract. There is more demand for corn in Chicago.

This pattern indicates strong incentives for traders to have a long basis position with the
futures December contract at the beginning of the year. Then, cancel their long basis

position at the end of the year once the basis has strengthened.
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Figure 13 — Corn basis July (Chicago)
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This graph illustrates the basis for the futures July contract. The basis fluctuation seems

to be more flat than the December’s future. There is no distinct pattern according to the

year from 2002 and 2007. The basis position for the July contract seems to be more

uncertain.
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Figure 14 — Soybean basis September (Peoria)
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This graph shows the basis evolution for the September Soybean contract. It
demonstrates a basis weakening during the year. The predictability can also be a

decrease in the basis, in this case traders are most likely to short the basis.

In the graphs below, the horizontal axis measures the basis of the first day after the
previous contract expires. The vertical axis measures the basis change from the first day

after the previous contract expires and its first day of delivery.

Figure 15 - Corn basis change from first day to expiry
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As a general trend the Corn basis is most likely to be negative on the first day of the
contract after the previous contract has expired. The change in the basis is most likely
to change positively from the first day to the last day of the nearest futures contract. 87%
of the change in basis (y) is explained by the initial basis (x) from the end of the year
2001 to the end of the year 2005. The predictability is much less significant from the year
2006 to 2008.
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3. Discussion

3.1 Findings
To conclude this research, the collection of data and its analysis, the results show the
following findings:

According to theory a Contango becomes a Super-Contango at the point where the
futures price is much higher than the spot price to a greater extent that can be explained
by the cost of carry which is the case for the two historical Super-Contangos. However,
the basis in 2009 exceeded the cost of carry by approximately $8 per barrels which is
enormous. It seems that people are referring to Super-Contango not only when the basis
exceeds but at the point where the margin of the arbitrage opportunity is very significant.
The belief of market price recovery is also a parameter that helps to increase the gap
between the futures price and the spot price. As observed in 2009 with the OPEC supply

cut.

The turnover ratio of the companies demonstrates to us that oil traders have similar
trends regarding their inventory turnover management. On the other hand, agricultural
traders adapt different strategies during the years and manage their inventory differently
from one company to another. It is mainly explained by the fact that there are many
commodities handled within ABCD and they do not have the same amount of each
commodity managed. As a result, they do not only answer to the one market. In addition,
the turnover ratio showed that agricultural traders keep their inventory for a longer period

of time than oil traders before selling it.

Agricultural firms have been decreasing their storage capacity over the last years but in
2017 the number of storage facilities increased while the capacity decreased. Traders
are looking for smaller warehouses and silos in order to become closer to consumers.
Traders are less interested in being close to producers because they are becoming

autonomous in terms of storage activities.

Grain storage capacity is much more significant than oil storage capacity. In the USA,
warehouses and silos can handle about 422 days of daily average production of grains
while oil tanks can only accumulate 48 days of daily average production. Oil storage is
very restricted; if the supply was to overcome the demand, the oil tanks would quickly fill
up. If it was no longer possible to store the oil, the remaining choice would be to sell at
spot price which would create pressure on the spot price and it would decrease. In such

a case the asset might be undervalued.

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
Loris BELTRAMELLO 38



Contrary to expectation, grain can be stored for up to 5 years if stored in appropriate
conditions and people that take care of the goods in order to avoid moisture. Thus, the
assumption that grains are too perishable to be stored for several months until the price
increases has been rejected. However, it leads us to the fact that costs involved in storing
grains are numerous and much more complex to anticipate and to compute than the cost
of storing crude oil. It is indeed a factor that could make the process of buying spot and
selling forward costlier and more complicated to anticipate the final profits. Furthermore,
research has shown that renting warehouses for commercial purposes has higher
cumulative storage costs in the long run. Therefore, the key learning is that cash-and-

carry in agriculture is reserved for people owning the silos and warehouses.

Annual reports indicate that oil traders mainly rent their storage facilities while grain
traders own their storage facilities. This makes sense due to the seasonality and the
market structure of both industries. The uncertainty that rules the oil market prevents
traders from acquiring such assets while the seasonality of agriculture almost ensures
the need to store every year after the harvest and thus, grain traders are “safe” in

acquiring silos and warehouses.

During the research indicators show that Super-Carry does exist and it probably occurs
more frequently that Super-Contango. However, the arbitrage opportunity will never
compete with the one that happened in oil because grain players are much better
equipped in terms of storage and this is probably why we do not hear about Super-Carry,

it is a common phenomenon in agriculture while it is not in crude oil.

In addition, the observations showed that a disruption in the market creates many
opportunities for traders to make profits. For instance, the drought in 2012 and the fact
that trading companies were happy about it. Agricultural traders are in a predictable
market which allows them to speculate not on the flat price but on the basis with a certain
level of confidence which is not possible in the oil market because there is no

predictability and most transactions are back-to-back transactions.

3.2 Requlations

Oil and grains are both strategic commodities. Governments seek to hold a certain
amount of “strategic commodities” in case of emergencies; to secure the supply and to
counter important price fluctuations. However, betting and speculating on the price of
agricultural commodities might be restricted by national regulations to ensure a more

stable price and food security for developing countries.
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Commodities traders have been criticized in many ways. For example for being
responsible for the increase in food prices. According to Mr. Eric Aboussouan, there are
no international regulations that could prevent agricultural traders from storing physical

goods in order to wait for a higher price.

However, it seems that some countries might implement laws and regulations that could
affect agricultural traders’ activities. For instance, in Switzerland, citizens voted in
February 2016 on the popular initiative about “Pas de spéculations sur les denrées
alimentaires” (no speculation on food items). The initiative was rejected with 59.9%
negative votes. Such regulations would prevent people from using financial instruments
on agricultural commodities for speculative purposes. Thus, there is no current regulation
that prevents traders from taking advantage of a Super-Carry for the time being, but it
might be the case in the future. (SDC ANALYSIS &amp; POLICY DIVISION, 2014)

3.3 Ethical issues

Oil is probably the commodity whose the price fluctuation has the most impact and
consequences as it is used in so many ways. It affects people that have a personal car
but the mostimportant aspect is the fact that other commodities are generally transported
by vessel which will used bunkers, a crude oil product. As a result, if the oil price

fluctuates it would have an indirect effect on other commodities.

The agribusiness is a delicate business in terms of the impact and consequences that
the price could have on the human being; especially with respect to emerging countries
which have very limited budgets to feed themselves. The consequences are more direct

than oil and thus agricultural firms are more likely to be blamed for such consequences.

3.3.1 The North American drought

Between the years 2012 and 2013, the United States endured the worst drought since
1930. The blistering heat destroyed approximately 45% of the corn and 35% of the
soybean crop which led to an overall food price increase of 6% in the month of July. This
overall price increase was due to extreme weather which is unavoidable and difficult to
forecast. It is one of the reasons why agricultural commodities can be very volatile even

though they are said to be predictable due to seasonality.

The misery caused by this drought was positive for the traders and allowed them to make

a profit as it created high prices, price volatility, dislocation and arbitrage opportunities.
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Glencore spoke about this drought as “good” for them. It does not surprise anyone that
a crisis is a revenue generator for agricultural traders because it also occurred during

the financial crisis.

But it is not without criticism and ethical issue concerns. A global food trader at UN said:
“fine position to make money from a crisis because they have pushed for an international
economic system that relies on them.” and Oxfam’s head of economic justice policy said:
“for too long our leaders have stood by complacently, while up to a billion of people go

hungry worldwide.”

3.3.2 The Russian export ban

During 2010, Russia experienced a heat wave which was recorded as the highest
temperature in July for the past 130 years. The result of this extreme weather was
drought and fires which decimated the grain crop . The Russian drought has become

famous due the impact on international grain price increases.

The impact of the drought destroyed approximately 13.3 million acres of crop and
affected 25,000 farms. The overall harvest loss is estimated at approximately one third
compared to the previous year. (OXFAM RESEARCH REPORTS, 2011)

In response to this phenomena, the Russian government decided to implement an export
ban in mid-august 2010. The ban rendered null and void any existing contracts that
Russian exporters had with international buyers; the Russian exporters were exempted
from any liability of the contracts as it was considered as a force majeure. The objective

of this policy was to protect domestic supply.

The international clients of Russian exporters were mainly Egypt, Turkey, Azerbaijan,
Pakistan, Syria and Iran. These countries were significantly affected by the export ban.
For instance, Russian grains represent 50% of the imports in Egypt; with the forward
contract cancelled, Egypt had to find new exporters and buy it at the market price which
was higher. (OXFAM RESEARCH REPORTS, 2011)

According to Mr. Eric Aboussouan, the export ban and the price increase that followed
had significant impact on the middle-east countries and created difficulties among poor
people to feed themselves: This could have been one of the trigger elements of the Arab
Spring.

Why can crude oil traders take advantage of a Super-Contango while agricultural traders cannot?
Loris BELTRAMELLO 41



3.3.3 Ethical issues and Super-Carry

The question that must be asked is whether ethical issues could prevent agricultural

traders from taking advantage of the market opportunity that would offer a Super-Carry.

It certainly does not affect whether traders would capture a market opportunity; as the
head of Glencore’s food trading business said, arbitrage opportunity is good for the

company because it represents potential profits. (THE GUARDIAN, 2013)

Traders are not NGO’s. They are in a very competitive business; they manage their
activities as efficiently as possible. However, we assume that because agriculture is a
sensitive subject in term of ethics, a Super-Carry might be not disclosed in the
newspapers because of the possible scandals. Let's imagine the headlines of the
newspaper: “Traders are storing wheat waiting for higher price”, what would be the

reaction considering that millions of people are starving?

3.4 The new business model ahead

According to the biggest agricultural traders, the traditional business model in the supply
chain of grain has gone. Cargill relied for many years on their extensive network of
warehouses, silos and ports to maintain their competitive advantage within the USA.
They used to finance the farmers and in return agreed to buy the commodities during the
growing season just after the harvest. They bought the crops, stored them in storage
facilities and then sold them internationally when the market appreciated. It represented
an important part of the margin for these trading firms. However, things have changed
and this supply chain process does not exist anymore. The reason for this shift is mainly
that producers have become healthier as outlined under “seasonality and market
structure”. It enables them to decide when they should sell their harvest to traders.
Furthermore, the accessibility to knowledge has been more affordable for producers and
consumers such as data on commodity prices, forecasts, crop yield reports published by
USDA and trade flows. Historically, this knowledge was only accessible to the traders’
and part of their added value to the supply chain. “There is no secret anymore in the

agriculture business” said Mr. Van Den Akker, president of Cargill’s supply chain division.

Even though this shift in the supply chain could explain why agricultural traders have
found it more difficult to catch arbitrage opportunities in recent years. It would only be

the cause for recent years.

As a result, it raises new questions, such as how agricultural traders can offer value to

the supply chain for today and tomorrow? Apparently traders are still buying crops from
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farmers. ADM for instance has created “destination marketing” which consists of bringing
the commodities closer to the buyers. This is reflected in Bunge’s 2017 annual report.
For instance, they increased the number of storage facilities but their overall storage
capacity decreased because they bought smaller silos and warehouse which were
located in more strategic locations. Trading firms are also offering more service to
farmers concerning the harvest and ways of optimize the cultivation with the help of
digital tools for instance. (MEYER, Gregory and TERAZONO, Emiko, 2018)

During the discussion with Jean-Baptise Hermann (Bunge) and Eric Aboussouan
(Cargill) both told the author that their companies are no longer doing backward
integration and do not acquire the production part of the supply chain. However, those
big companies are increasing the physical activities such as wheat milling and corn
processing.
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4. Conclusion

Throughout this study, we observed that the overall storage capacity compared to the
overall production plays an important role in determining the cause of the Super-
Contango in oil. The oil storage capacity is very limited compared to agriculture storage
capacity. This difference in storage could be explained by the seasonality and the
difference in market structure. After each harvest most of the crops are stored and not

directly sold because the demand does not match the supply at this moment.

“Super-Carry” probably occurred more than “Super-Contango”. The reason that we talk
about Super-Contango is because it is not common in the oil market. In addition, the tight
storage capacity forced the oil producers to sell at the spot price because they had no
other choice which put pressure the spot price. Contrary to oil producers, farmers have
acquired on-farm storages. This allows them to decide whether they should sell or store
their harvest. This could prevent traders from benefiting from arbitrage opportunities over

the last years.

We also observed that agricultural traders tend to keep their inventories for a longer
period of time before selling according to the inventory turnover ratio results. There are

two possible reasons for trading companies to keep their inventory intentionally longer:

e The arbitrage opportunity between the spot market and the futures market:
companies are making riskless profits by buying a commodity at cash price,

storing it and selling it using a forward or futures contract.

e Speculation on the basis: because it is difficult to predict the price evolution of a
commodity, traders are more likely to speculate on the basis which is in some
way predictable in the agriculture market. In order to adopt a long basis position,
the traders will buy the commodity spot, store it and sell the future of the
underlying asset. For this reason, traders are led to stock for a certain significant

period commodity.

However, despite the findings, the research for this study has been restricted for various
reasons. For instance, the price to acquire the historical data of the expired future on the
CME website has been a barrier to analyse and compute a possible historical “Super-

Carry”.

The research could have been more scientifically conducted with deeper data analysis

when testing the hypothesis, proving findings and showing the final results.
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However, this would have required access to a wider range of data together with more
academic as well as professional experience in the field. Therefore, the author believes
that the research question has been answered from a Bachelor level perspective as the
author studied all types of possibilities proving the phenomenon to ensure all the

perspectives and points of view have been covered.
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Appendix 1: Inventory turnover ratio — Data
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Appendix 2: US Working storage capacity for crude oil

PAD Districts
1 2 3 4 5 U.5. Total Ending Utilization
Commeodity Stocks Rate’

Refineries
Crude O 13,122 18,801 70,526 3,866 36,489 142,814 84 580 B6%
Fuel Ethanol 150 190 308 121 44 813 545 67%
Hydrocarbon Gas Liguids® 1,179 10,465 21,869 435 2,142 36,091 13,300 3T%

Propane/Propylen: (dedicated)’ 408 3,401 3,918 53 185 7.974 3,105 MA
Motor Gasoline (incl. Motor Gasoline Blending Components) 8,781 28,283 52,176 8,587 27,209 123,018 72,888 58%
Distillate Fuel il 4,474 12,853 28,540 3,709 10,125 50,801 32197 53%
Kerosene and Kerosene-type Jet Fuel 1,124 4,020 10,731 828 6,726 23,229 13,331 57%
Residual Fuel il 1,485 2,724 10,363 765 6,060 21,397 8,338 39%
Asphalt and Road Qil 1,083 B.B21 4,416 2,115 1,373 17,808 9,687 54%
Al Other® 13,852 27.840 86,306 6,835 36,233 171,166 101,719 59%
Total® 45,350 114,087 286,235 25,042 126,411 597,135 345,583 58%
Bulk Terminals (Including Fuel Ethanol Plarn:s}’
Fuel Ethanol 12,914 15,238 8,733 405 4 367 41,657 22,306 54%
Hydrocarbon Gas Liquids® 13,851 59,485 335,664 6,180 7,648 422 848 BB,269 21%

Propane/Propylene (dedicated)* 9,904 25,858 108,530 1,023 3,201 148,606 22,998 MNA
Motor Gasoling (incl. Motor Gasoling Blending Components) B4 678 52,047 61,934 4,085 24 778 227,532 122,829 54%
Distillate Fuel Oil 79,535 34,312 38,522 2,589 14,072 170,030 68,295 40%
Kerosene and Kerosene-type Jet Fuel 13,099 6,733 5,947 552 7,805 35,136 17,033 48%
Residual Fuel Cil 18,643 &81 32,989 . 4 833 55,346 26,694 48%
Asphalt and Road Qil 12,807 14,931 5,922 2,283 4 GOE 40,329 20,534 51%
All Other® 10,090 3,740 25,850 7 517 44 858 20,994 47 %
Total 243,427 187,367 517,561 16,101 73,280 1,037,736 387,054 3T%
Crude Oil Tank Farms (excludes pipeline fill)
Crude Qil (Exchuding SPR) 7,827 153,382 270,680 18,785 26,165 477,859 210,385 44%

Cushing, Oklahcma - 77,505 - - - 77.505 33,555 43%
Strategic Petroleum Reserve - 713,500 - 713,500 §64,291 93%

Source: U.S. EIA, 2017
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Appendix 3: US grain storage capacity by states

Stai On-Farm Storage Capacity Off-Farm Storage Capacity Total Storage Capacity
e 2016 2017 2016 2017 2016 2017
(1,000 bushels) | (1,000 bushels) | (1,000 bushels) | (1,000 bushels) | (1,000 bushels) | (1,000 bushels)
WRGIS oo 1,470,000 1,470,000 1,500,000 1,500,000 2,970,000 2,970,000
lowa ....... 2,050,000 2,100,000 1,430,000 1,470,000 3,480,000 3,570,000
- T 380,000 380,000 1,075,000 1,100,000 1,455,000 1,480,000
MIRRESOE ..o 1,550,000 1,550,000 760,000 760,000 2,310,000 2,310,000
MISSOUR .o 530,000 540,000 265,000 275,000 795,000 B15,000
Nebraska............ 1,180,000 1,180,000 923,000 930,000 2,103,000 2,110,000
North Dakota ...... 800,000 900,000 455,000 455,000 1,355,000 1,355,000
South Dakota...... 710,000 710,000 405,000 410,000 1,115,000 1,120,000
WISCONSIM covovee oo 75,000 375,000 360,000 360,000 735,000 735,000
United SAtES ..o 13,385,000 13,450,000 11,074,805 11,240,405 24 459,805 24 620,405
Grain Storage Capacity — lowa
December 1, 2008-2017
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Source: USDA, 2018
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